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FOREWORD 








A s a reflection of the expansion which the plastics 


industries experienced during the past year, the scope 
of information offered in the 1957 Modern Plastics En- 
cyclopedia Issue has been considerably broadened to take 
in the latest in materials, processing, and application de- 
velopments. Every effort has been made as well to present 
this wealth of information in such a manner as to facili- 
tate the job of selecting specific data quickly and easily. 

The popular Plastics Properties Chart, for example, 
which seems to grow bigger every year, has not only been 
revised to include new materials, but has been completely 
redesigned in the form of a bar chart to increase its value 
as a working tool for the industry. By supplementing 
numerical values, these bars serve as a visual guide to 
the user seeking materials with specific properties. 

With an eye to the new developments that have taken 
place within the past year and the new technical language 
that has come into being, both the Primer of Plastics and 
the Plastics Glossary have been expanded. 

The Resins and Molding Compounds section has also 
come in for several changes this year. Every article has 
been reviewed and up-dated by authoritative experts in 
each field, with special emphasis being placed in those 
areas where technological developments have been break- 
ing at a fast and furious pace. The articles on styrene 
copolymers, nylons, and ethylene polymers, among 
others, stand out in this respect. 

Again reflecting the interests of the plastics industries, 
an entirely new section on Foamed Plastics has been in- 
corporated in this year’s Encyclopedia. 

In the Engineering and Methods section, readers will 
find a series of tables that offer a concise and handy guide 
to the molding characteristics of the individual materials 
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covered in each of the accompanying articles. Another 
innovation in this section is the inclusion of a set of ar- 
ticles surveying the basic theories of injection molding, 
compression molding, and extrusion. And in the Fabricat- 
ing and Finishing section, as well as in the Machinery 
and Equipment section, recent developments have been 
digested in outline form to provide a quick review of the 
year’s activities. 

Other special interests which occupied the plastics 
industries during the past year, from new techniques for 
preforming fibrous glass to instrumentation, are individ- 
ually covered in appropriate articles. The Directory Sec- 
tion, as always, carries an authoritative listing of manu- 
facturers, molders, suppliers, etc., as well as a list of 
Trade Designations. 

In using the 1957 Encyclopedia Issue, readers are ad- 
vised to refer first to the key Index, beginning on page 30. 
As a further guide, an Index of Advertisers whose prod- 
ucts and/or services are related to the subject matter of 
individual sections can be found at the beginning of each 
section. 

Readers should also bear in mind the availability of 
Modern Plastics Encyclopedia’s editorial and advertising 
staffs as a source for additional information on any sub- 
ject covered in the editorial or advertising pages of this 
issue. Inquiries addressed to the Readers Service Depart- 
ment will be given prompt attention. To aid in their proc- 
essing, it is recommended that readers include with their 
inquiries the page number of the editorial page or the ad- 
vertising page on which they are seeking additional in- 
formation. 


CHARLES A. BRESKIN, Chairman of the board 
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Woodall Industries Inc.—O. H. Pel- 
ham 
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PRIMER OF PLASTICS 


The accepted definition of plastics is: “a large and 

aried group of materials which consist of, or con- 
tain as an essential ingredient, a substance of high 
molecular weight which, while solid in the finished 
state, at some stage in its manufacture is soft 
enough to be formed into various shapes, most 
usually through the application, either singly or 
together, of heat and pressure.” 

Most plastics, with the exception of the cellu- 
losics, which are chemically modified natural high 
polymers made from cotton, are produced by the 
synthesis from such natural resources as water, 
air, coal, salt, natural gas, etc. From these are 
derived the various chemicals and gases which are 
combined to produce the plastics materials. As an 
example, the raw materials for making polysty- 
rene, one of the most important of the plastics, are 
coal and petroleum or natural gas. By a process 
of distillation, benzene is extracted from the coal; 
from the petroleum or natural gas is taken the gas 
ethylene. These two materials are then linked to 
form ethyl benzene which is dehydrogenated to 
styrene. With the aid of catalysts, heat, and pres- 
sure, thousands of styrene molecules polymerize, 
or link together, to form long chain-like molecules 
that clump into small granules of crude poly- 
styrene. These grains are hot-worked and cut into 
small pellets called molding powder, the most com- 
mon form in which plastics are supplied. 

Because of the many source materials which 
the chemist has at his command, and because so 
many different combinations are possible, the 
family of plastics today encompasses a large— 
and still growing—number of members, all of 
which differ in properties and characteristics. If, 
for example, the ethylene gas used in producing 
polystyrene were combined with chlorine (from 
salt) and then polymerized, the result would be 
polyvinyl chloride—a very different plastic. 


Major Sub-Divisions 


Many combinations and many different materials 
are thus possible. Therefore, for purposes of sim- 
plification, most plastics can be classified under 
one of the 14 recognized basic family groups. 
These groups, in turn, can be generally further 
classified under one of two major sub-divisions— 
thermosetting or thermoplastics. A few plastics are 
in-between—they can be formulated either to be 
thermosetting or to be thermoplastic. 

The thermosets, as the term implies, set or 
harden (cure) under heat into a permanent shape. 
An irreversible chemical reaction called cross- 
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linking occurs; this reaction links the resin chains 
so that the molded piece is essentially one giant, 
three-dimensional molecule. Subsequent heating, 
though it may soften the structure somewhat, can- 
not restore the flowability that typifies the uncured 
resin. In this classification are such basic family 
groups as the aminos (melamine and urea), most 
polyesters, alkyds, epoxies, and phenolics. 

The thermoplastics, on the other hand, soften 
when heat is applied and harden upon cooling. 
By alternate heating and cooling, they can be re- 
shaped again and again (just as a cake of ice melts 
in the sun and the resulting water can be solidified 
into a different shape by freezing). Thermoplastics 
include styrene polymers and copolymers, acrylics, 
cellulosics, polyethylenes, vinyls, nylons, and 
fluorocarbons. 

Alloying of plastics yields new types of materials 
with intermediate physical and chemical proper- 
ties. Similarly, plastics can be combined with 
other materials to create a new end-product hav- 
ing the advantages of both. Important examples 
are the blends of styrene-acrylonitrile or styrene- 
butadiene resins and rubbers which exhibit the 
hardness and high heat resistance of the resin and 
the toughness and low brittle point of the rubber. 
By copolymerizing (polymerizing together) two 
monomers, products similar to the alloyed poly- 
mers can be obtained, often at less expense. 


Types of Plastics 

A brief summary of the various types of plastics 
materials available, their properties and applica- 
tions, may help to give the layman some idea of 
the versatility which plastics have to offer and the 
extent to which they have already penetrated our 
daily lives. 

AMINOS (Urea and melamine): Urea formalde- 
hyde resin is derived from the reaction of urea 
(carbamide) with formaldehyde or its polymers. 
Consumers are probably most familiar with the 
cosmetic containers, buttons, and electric mixer 
housings molded of urea to take advantage of the 
material’s solvent-, oil-, and grease-resistance, 
surface hardness, mar-resistance, color potential, 
and good electric insulating qualities. Less familiar 
is the use of urea in liquid form in adhesives for 
plywood and lumber core gluing and laminating, 
in textile and paper treating resins, and in surface 
coatings that provide marproof finishes. Melamine 
formaldehyde resin is classed as a synthetic resin 
derived from the reaction of melamine (prepared 
from dicyandiamide) with formaldehyde. In addi- 
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tion to its well-known use in the molding of high- 
grade dinnerware and tableware, melamine is also 
used for critical military parts, industrial and 
decorative household appliances, handles, buttons, 
and other products. As a laminating resin, it goes 
into the manufacture of shockproof laminates and 
decorative laminates for household and office use 
Melamine resins are also used in the formulation of 
boilproof, durable adhesives, in leather tanning, in 
the treatment of textiles, and in the production of 
wet-strength paper. 

POLYESTERS: By definition, a polyester is a 
resin composed of polymeric esters in which the 
recurring ester groups are an integral part of the 
main polymer chain. Unsaturated polyesters con- 
tain double bonds which permit cross-linking and 
hence conversion of the resin to a substantially 
infusible and insoluble product. While some poly- 
esters are used for casting applications (e.g., air- 
craft glazing, potting of electrical components, 
buttons, etc.), the bulk of the resin is used in the 
so-called “reinforced plastics’ products. Because 
the polyesters are easily handled liquids that can 
be cured easily and quickly to a solid material 
without any liquid or gases being evolved, they can 
be reinforced with fibrous glass, asbestos, synthetic 
fibers, etc., and molded (either with or without 
pressure and with or without heat) into complex 
strength, 
light weight, good dimensional stability, and good 


shapes characterized by high-impact 
electrical properties. Products being molded today 
of reinforced polyester resins include: building 
panels, electrical equipment parts, boats, aircraft 
components, tote boxes, chairs, laundry tubs, auto- 
mobile bodies and other components, luggage, 
awnings, etc. 

ALKYDS: An alkyd is a type of synthetic resin 
described as an oil-modified polyester resin. 
As surface coatings, the alkyds provide a tough, 
versatile, uniform, and economical finish. Alkyd 
moldings exhibit excellent dimensional stability 
and electrical characteristics and are being used 
as tuner boards, tube bases, automotive ignition 
parts, etc. 

PHENOLICS: Made by reacting phenol with 
aldehydes, phenolics are strong, rigid, dimen- 
sionally stable materials, resistant to heat and a 
wide variety of solvents, and, most important, a 
nonconductor of electricity. Phenolic moldings 
find application as light plugs, electric switch 
boxes, washing machine agitators, vacuum cleaner 
parts, and camera cases among others. In liquid 
form, phenolic is used in the manufacture of in- 
dustrial and decorative laminates, as a protective 
coating, and as an adhesive. The plywood industry, 
which uses almost 10% of all the phenolic resin 
manufactured, is the largest customer for phenolic 
resin adhesives. Phenolic resins also find volume 
use in thermal insulation and in the manufacture 
of brake bands, which further account for a large 
share of total usage. 


PRIMER OF PLASTICS 


POLYSTYRENE: Polystyrene is a water-whit 
thermoplastic produced by the polymerization of 
styrene (vinyl benzene). The general-purpose 
materials offer such outstanding advantages as: 
light weight, availability in a wide range of colors 
as well as in crystal-clear, freedom from taste and 
odor, nontoxicity, and exceptionally good electri- 
cal properties over the whole range of frequencit 
in practical use. General-purpose materials ar¢ 
used in the molding of a wide range of products, 
from disposable packages and refrigerator parts to 
toys, housewares, wall tile, and signs and displays 


{ 


More recently, a whole new styrene ma- 


group o 
terials with specialized properties (e.g., heat-re- 
sistant styrenes, light-stabilized styrenes, glass- 
reinforced styrenes, etc.) have been made avail- 
able. One of the most important of the new groups 
are styrenes that have been toughened by copoly- 
and /or 


merization with butadiene acrylonitrile 


These rugged copolymers are being molded into 
pipe fittings, wheels, helmets, valve parts, re- 


trigerator parts, toys, etc 


yr extruded into pipe 
that is being widely used by the petroleum in- 
dustry. Sheeting based on this material is being 
formed into automobile headliners and kick plates, 
typewriter cases, refrigerator door liners, tote 
boxes, trays, and a wide variety of functional and 
or decorative housings. 
ACRYLICS: Basically, 


family that comprises monomers and polymers of 


acrylics constitute a 
acrylic, substituted acrylics, and methacrylic acids, 
their salts, esters, and other derivatives, such as 
nitriles and amides. In the form of sheets and 
molding powders, the properties exhibited by the 
solid acrylic polymers, such as crystal clarity, high 
impact strength, ease of formability, and resistance 
to sunlight, weather, and most chemicals, have 
led to their widespread use in a range of military 
and civilian applications that includes: airplane 
canopies; radar plotting boards; signs and dis- 
plays; light diffusers; industrial window glazing; 
shower enclosures; automotive parts (taillight and 
stoplight lenses, medallions, instrument panels, 
etc.); and knobs, 
Acrylic resins also play an important role in the 


control dials, and handles 
formulation of paints, clear greaseproof paper 
coatings, adhesives, and coatings for leather finish- 
ing applications. 

CELLULOSICS: The family of cellulosics com- 
prise such a wide variety of materials, e.g., cel- 
lulose acetate, cellulose acetate butyrate, cellulose 
nitrate, cellulose propionate, ethyl cellulose, etc., 
that to explain and define each would take up 
considerably more space than is allotted here. To 
mention just two, however, cellulose acetate plas- 
tics are notable for their outstanding toughness 
and high-impact strength, and are used for toys, 
beads, cutlery handles, knobs, electrical parts, 
ladies shoe heels, and housings. In sheet form, cel- 
lulose acetate is widely used as a packaging ma- 
terial and for electric insulation and tape. The 
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primary physical properties of cellulose acetate 
butyrate are a hornlike toughness, high-impact 
strength, uniform texture, dimensional stability 
under normally varying conditions of temperature 
and humidity, and low moisture absorption. One 
of the large-volume applications for butyrate can 
be found in extruded pipe. 

POLYETHYLENE: Basically, polyethylene is 
synthesized by the polymerization of ethylene at 
elevated temperatures and pressures in the pres- 
ence of suitable catalysts. Conventional low-dens- 
ity polyethylene requires very high synthesis pres- 
sures (15,000 to 30,000 p.s.i.) and uses free radical 
catalysts, such as peroxides. The newer stiff, high- 
density polyethylenes are made at lower synthesis 
pressures, using coordination catalysts. There is 
still confusion as to just where the new poly- 
ethylenes (with their greater strength, stiffness, 
and heat resistance) will fit into the application 
picture. The conventional polyethylenes, with their 
flexibility, durability, light weight, resistance to 
moisture, excellent chemical resistance, and reten- 
tion of strength at freezing temperatures, already 
have found a number of important markets. These 
include: molded housewares, film and sheeting for 
the building industry, the agricultural field, and 
the packaging industry; electrical insulation in 
the form of outer jackets for power cables, tele- 
phone lines, appliance wire, etc.; extruded pipe 
for farm, mine, and home uses; coatings for paper, 
aluminum foil, and other sheet materials; squeeze 
bottles and tubes; and extruded monofilaments. 

VINYL: This family of plastics takes in a wide 
group of resins, e.g., polyvinyl acetate, polyvinyl 
acetals, polyvinyl alcohol, etc., the most im- 
portant of which is polyvinyl chloride. Polyvinyl 
chloride is described as a thermoplastic material 
composed of polymers of vinyl chloride. It is a 
colorless solid with outstanding resistance to water, 
alcohols, and concentrated acids and alkalies. One 
of the initial uses of vinyl chloride resins—elec- 
trical insulation—is still an extremely large market 
today. In the form of film and sheet, vinyl chloride 
resins have also found a virtually inexhaustible 
market that already includes shower curtains, 
inflatables, vapor barriers, silo covers, and up- 
holstery. Floor covering is also a big outlet as are 
extruded products. Most of these products are 
made of plasticized (softened) vinyl. 

NYLON: Nylons are polymeric resins formed by 
the condensation of dibasic organic acids with 
diamines into linear chains containing amide 
groups. The various grades of nylons available 
(nylon 6, nylon 6/6, nylon 6/10, etc.) have several 
outstanding features in common: they are stiff, 
strong, tough, light, abrasion-resistant, have a low 
coefficient of friction, and are chemically and ther- 
mally resistant. Nylon is finding application in the 
form of molded gears and bushings, housings, 
cams, and aerosol bottles. The use of nylon as a 
jacket for wire and cables is already well-estab- 
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lished, but newer extrusion applications, including 
the possibility of a tough nylon film for packaging 
uses are attracting attention. 

OTHER RESINS: The FLUOROCARBONS, 
EPOXIES, and SILICONES are coming more and 
more into the picture. The fluorocarbons with 
their good thermal and chemical resistance, non- 
adhesiveness, low dissipation factor, and low 
dielectric constant, are finding use in such appli- 
cations as corrosion-resistant pipe or as an insu- 
lating material. Epoxies are strong, light in weight, 
shrinkproof, and resistant to water and heat. They 
are used as surface coatings, in adhesives, in lami- 
nates, in castings (particularly in the tooling field 
and for potting of delicate electronic components). 
Reinforced with fibrous glass, they are finding im- 
portant use for such structural and electrical appli- 
cations as radomes, terminal boards, printed elec- 
tronic circuits, aircraft skins, etc. The silicones 
contribute excellent weather, heat, and wear re- 
sistance to an end-product. Silicones exist in a 
wide range of physical forms, from simple fluids 
through greases and flexible rubbers to hard, dur- 
able resins of complex structures. Among their 
applications are silicone rubbers; molding com- 
pounds for use in gaskets, circuit breakers, etc.; 
laminating resins for instances where high-tem- 
perature operation is required; release agents; 
lubricants; adhesives; and coatings. 


Processing Methods 


Before they are processed, most basic plastics 
resins can be combined—compounded—with any 
one of a large range of modifying chemicals or re- 
inforcing materials in varying proportions to 
achieve a given end result. Such additions can 
take the form of plasticizers (which soften the 
plastic and make it more flexible), stabilizers 
(which prevent degradation in the plastic when 
it is exposed to heat or light), fillers (which add 
bulk and reduce over-all costs), colorants (which 
add integral color to the processed plastic end- 
product), and reinforcing fibers (which improve 
impact strength, electrical properties, etc., of fin- 
ished product). Solvents are used in plastics com- 
positions to give the degree of temporary fluidity 
necessary to such operations as dipping, brushing, 
spraying, etc., and catalysts are often added to 
speed up the cure of a compound. 

After compounding, the resultant plastics are 
supplied in convenient liquid, granular, and pow- 
dered forms to processors. 

From granular or powdered form, they are 
softened and shaped by molding or extrusion. They 
can also be transformed into flexible film or sheet- 
ing by extrusion or calendering. Sheets in turn 
may be resoftened and shaped into contoured 
products. 

In liquid form, the plastics are used as spray-on, 
dip-on, and brush-on coatings, or incorporated 
into lacquers, paints, and adhesives. Plastic-based 
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HEATING CYLINDER 


bonding agents are among the best. Liquid plas- 
tics are also cast into sheets. 

By mechanical mixing or by the addition of 
chemical blowing agents, liquid plastics resins can 
also be foamed into a cellular product for insula- 
tion, cushioning, floatation applications, etc. 

Of these molding con- 
sumes the Molding 


when 


methods of processing, 
largest volume of material. 
procedures are all based on the fact that, 
the plastic is heated, it will melt to a viscous 
liquid that can be forced into a mold of desired 
shape, where it solidifies. 


Injection Molding 
Different molding processes have been devel- 
oped to handle the specialized properties of the 
various plastics. Injection molding, for example, is 
the most commonly used method for producing 
thermoplastic end-products. 

In injection molding, pellets are first fed from 
the hopper into the rear end of the heating cylin- 
der where heating starts. With successive strokes 
of the injection ram the material is compacted 
and forced forward through the thin annular space 
between a heated “torpedo” in the center of the 
cylinder and the cylinder walls. There the mate- 
rial is melted. Soon it reaches the cylinder nozzle 
and is injected into the cold mold. 

The fluid plastic completely fills the mold cavity, 
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COMPRESSION MOLDING: Plastic is pressed into cavity 


PRIMER OF PLASTICS 


INJECTION MOLDING: Pellets of 


plastic resin (in color) feeding 





oan from hopper are melted in the 
heating cylinder and forced fer- 


ward by the ram into the mold 


which is shaped to the contours of the finished 
When the 


fied, the mold:is opened and the finished piece, an 
exact image of the mold cavity, 


product. plastic has cooled and solidi- 
is ejected. 

To speed up molding cycles and facilitate pro- 
duction, preplasticators are available. A preplasti- 
cator is simply an auxiliary heating cylinder which 
melts the granules and transfers the melt to the 
injection cylinder 


where it is further heated and 


held ready for injection. 


Compression Molding 
For molding the plastics, the 
method most generally used is compression mold- 
ing. The basic procedure 
compound preheated) in the 
mold cavity, close the mold, and then apply heat 
and pressure (through a downward-moving force 
plug) to the material until it softens and is forced 
to fill thexmold cavity. In the closed mold, the 
material undergoes a chemical reaction that cross- 


thermosetting 


is to place the molding 


(generally open 


links the polymer chains and thus hardens into a 
permanent shape. The mold is then opened and 
the solid piece is removed. 

Transfer molding is a variation on compression 
molding in which the heat and pressure are ap- 
plied to the molding material outside the mold. 
The fluid material is then forced through a series 
of channels (runners) from the external chamber 
to the mold cavity where final cure takes place. 


Extrusion 


For the production of continuous film, sheeting, 
rods, tubes, and other profile shapes (as distin- 
guished from molded shapes), extrusion, another 
of the major processing divisions, is the method 
commonly employed. 

In extrusion, the powdered or granular material 
is fed through a hopper at the rear of the unit into 
a heated barrel where it is plasticated by heat and 
working. The hot melt is then forced forward by a 
continuously revolving screw through the heating 
chamber and out through a shaping orifice or die, 
much as meat is forced through a grinder. As the 
plastic shape, which can be anything from a thick 
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CALENDERING: Plastic is squeezed flat between rollers 


rod or large pipe to a thin sheet or thread-like 
monofilament, depending upon the size and shape 
of the die, is forced out, it is usually conveyed 
through a water bath that sets the shape. 

Plastics can also be extruded as coatings around 
continuous lengths of wire or cable. 

While these three techniques—injection, com- 
pression, and extrusion—account for the produc- 
tion of the major share of plastics products, other 
variations in molding techniques are possible. In 
blow molding, for example, which is used in the 
production of plastics bottles, thermoplastics 
sheets or charges from an extrusion machine are 
placed in closed molds and are forced into final 
form by being blown into these molds with air or 
steam pressure. Pulp molding and jet molding are 
other techniques used for specialized applications. 





Casting 
Although these molding methods differ in many 
respects from each other, they all have one thing 
in common—the use of heat and external pressure. 
Where no pressure is used, the process is known 
as casting. In casting, the plastic (either thermo- 
plastic or thermosetting) is supplied in liquid form 


¢—\—_ Drive SCREW 


HEATED BARREL 


or in granular or powdered form that can be 
liquefied by heating or by the addition of solvents, 
catalysts, etc. The fluid plastic is poured into a 
mold and is cured into a solid at room tempera- 
ture or by further heating. 

Many variations in casting techniques are also 
possible. One method used for making flexible 
toys, overshoes, etc., is slush molding, in which a 
thermoplastic resin slurry (or “slush”) is poured 
into a warm mold. The heat homogenizes the 
slurry into a viscous layer of the desired wall 
thickness, and the excess slurry is then poured 
out. The resin left in the mold is fully fused by 
additional heat, then chilled; in its fina] flexible 
form, it is simply stripped out of the mold. 

Casting is also involved in one of the other two 
techniques which, in addition to extrusion, are 
available for the production of plastics film and 
sheet (film generally refers to sheeting 0.010 in. 
and thinner). When casting film or sheet, the 
liquid plastics material is cast on a moving belt or 
by precipitation in a chemical bath. 


Calendering 

The third major technique for turning out film 
and sheet is known as calendering. In calender- 
ing, the plastics compound, usually in the form of 
a warm doughy mass, is passed between a series 
of heated rollers in which it is thoroughly worked. 
It emerges from the rolls squeezed into flat film 
or sheet, the uniform thickness of which is deter- 
ing, the plastics compound, usually in the form of 
(gaging rolls), and is cooled on a chill roll. 

Calendering can also be used to apply a plastics 
covering to such backing materials as paper, fab- 
ric, etc. The film and backing material are simply 
squeezed together in the heated rollers. 


Fabricating and Finishing 
After plastics film, sheet, or extruded or molded 
shapes have been produced, additional operations 
are sometimes necessary before the final plastics 
product is ready for market. These operations 
generally fall under the classification of either 
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EXTRUSION: Softened plastic is forced by revolving screw through heated barrel and out of die 
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‘fabricating’ or “finishing,” or both. Fabricating 
rigid plastics involves changing the size or the 
shape of the molded or extruded piece, adding 
holes or openings, -etc., by such conventional 
as drilling, 


Fabricating flexible 


metal- or wood-working techniques 
tapping, turning, milling, etc. 
plastics film or sheeting involves cutting the ma- 
terial to size (film and sheeting are generally pro- 
duced in continuous rolls or are available in stock 
sheet sizes) and turning it into an end product by 
sewing, heat-sealing (bonding or welding the ma- 
terial to itself or to other materials), etc. 

The term 


erations, e.g., tumbling, sanding, etc., 


“finishing” is generally applied to op- 
for improving 
the surface appearance of molded plastics pieces 
by removing flash (excess material at the parting 
line) and other extraneous matter, as well as to 
When 
working with rigid plastics, surface decoration can 
take the form of stamping, printing, spraying, or 
vacuum metalizing (in which a metal coating is 
or coated 


the various decorating techniques used. 


deposited on the plastic). Film, sheet, 
materials can be metalized, printed with colorful 
patterns, or embossed or flocked to simulate vir- 
tually any type of surface texture. 


Sheet Forming 

One of the most important fabricating operations 
—~and one that has virtually grown into an entire 
industry of its own—is that of heat-forming film 
or sheeting. The basic principle is this: the heat- 
soitened film or sheet is forced against a cold mold, 
permanently taking on the contours of the mold. 
A wide range of forming methods have been de- 
veloped, differing primarily in the manner in 
which the sheet is heated and in the type of ex- 
ternal pressure used to force it against the mold. 


Laminates and Reinforced Plastics 

Many plastics, usually liquids at room tempera- 
ture, are used as binders and surfacing materials 
in conjunction with reinforcing materials such as 
fibrous glass, synthetic fibers, paper, wood, etc. 
Uses for plastics in this area divide into three basic 
categories: surface coating materials (paints, var- 
nishes, lacquers, and coatings for fabrics, paper, 
etc.); bonding materials (resins to bond sand in 
the manufacture of foundry cores and abrasives in 
the manufacture of grinding wheels, etc.); and 
laminating materials 

For purposes of simplification, the latter classi- 
fication can be further broken down into two main 
product groups—high-pressure laminates and low- 
pressure laminates. As the names imply, the dif- 
ference is in the amount of pressure used in proc- 
essing, but the gap is closing and higher and 
higher pressures are being used to produce better 
and better “low-pressure” laminates. The latter 
are commonly referred to as “reinforced plastics,” 
although the designation could be applied to any 
resin reinforced with any fibers. 
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SHEET FORMING: Vacuum pulls heated sheet onto mold 


In making a high-pressure laminate, sheets of 
the reinforcing material are impregnated with the 
liquid plastic resin and subjected to heat and high 
pressures while they 
uniform thickness. High-pressure laminates are 
sub-divided into decorative laminates, such as are 


cure into a single piece of 


used for counters and tabletops, and industrial 
laminates, which are machined into such industrial 
components as gears and bearings. 

In molding reinforced plastics, woven cloths or 
nonwoven mats of the reinforcing material (glass, 
synthetic fibers, asbestos, etc.) are also impreg- 
nated with resin, but the laminate can be cured 
with little or no pressure. Molding a reinforced 
plastic product can be as simple as placing pre-cut 
pieces of reinforcing materials in an open mold, 
impregnating them with liquid plastic, and curing 
at room temperature and atmospheric pressure. 
However, the use of closed “matched metal” molds 
in heavy compression presses is becoming stand- 
ard practice for the mass-production of reinforced 
plastics parts. It is faster and gives denser products 
with more closely controlled dimensions. 


Combinations of Materials 
To obtain the individual advantages of different 
plastics materials in a single product, techniques 
have been developed for combining materials. 
Laminating, for example, 
sure, can be used for uniting different types of 


using heat and pres- 


plastics film and sheeting. 

Sandwiches” are another combination material 
for which many uses are predicted. A sandwich 
construction is a multi-layered laminate formed 
by bonding (generally with synthetic resin adhe- 
sives) two thin, strong facings (plastics, metal, 
wood, etc.) to a thick, lightweight core (foamed 
plastics, balsa wood, honeycombs, etc.) that sepa- 
rates and ‘stabilizes the thin facings, thus giving 
them much greater stiffness. 

eo eee e 

This Primer of Plastics touches only on the high- 
lights of the industry. For complete discussions of 
specific phases, consult the Subject Index, p. 30; 
for definitions of words and phrases, see the Plas- 
tics Glossary that starts on the next page. 
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PLASTICS GLOSSARY 


A 


A-STAGE—An early stage in the re- 
action of a thermosetting resin in 
which the material is still soluble 
in certain liquids and fusible. See 
also B- and C-Stage. 


ABSOLUTE VISCOSITY—0Of a fluid, 
the tangential force on unit area of 


either of two parallel planes at 
unit distance apart when the space 
between the planes is filled with 


the fluid in question and one of the 
planes moves with unit differential 
velocity in its own plane. 

The C.G.S. unit for absolute (or 
dynamic) viscosity is the poise 
(dyne-sec./sq. cm.). The centi- 
poise .0.01 poise) is often used. 


ACCELERATOR—A substance that 
hastens a reaction, particularly one 
which speeds up the vulcanization 
of rubber. Also known as Pro- 
moter. 


ACRYLIC ESTER—An ester of 
acrylic acid, or of a_ structural 
derivative of acrylic acid, e.g., 
methyl methacrylate. 


ACRYLIC RESIN—A synthetic resin 
prepared from acrylic acid or from 
a derivative of acrylic acid. 


ACRYLONITRILE—A monomer 
with the structure (CH»:CHCN). 
It is most useful in copolymers. 
Its copolymer with butadiene is 
nitrile rubber, and several copoly- 
mers with styrene exist that are 
tougher than polystyrene. It is also 
used as a synthetic fiber and as a 
chemical intermediate. 


ADAPTOR PLATE—In injection 
molding, the plate holding mold 
which fits press or platen. 


ADDITION POLYMERIZATION— 
See Polymerization. 


ADHESION—The state in which two 
surfaces are held together by in- 
terfacial forces which may consist 
of valence forces or interlocking 
action or both. 


ADHESIVE—A substance capable of 
holding materials together by sur- 
face attachment. Adhesive is the 
general term and includes, among 
others, the synthetic resin ad- 
hesives as well as the vegetable 
and animal base adhesives, such as 
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cements, glues, mucilages, and 
pastes. These terms are sometimes 
used loosely and interchangeably. 


ADSORPTION—The adhesion of the 
molecules of gases, dissolved sub- 
stances, or liquids in more or less 
concentrated form to the surfaces 
of solids or liquids with which they 
are in contact. 


AGING—The change in properties 
of a material with time under 
stated conditions. 


ALIPHATIC HYDROCARBONS— 
Hydrocarbons having an open 
chain structure. Familiar examples 
include gasoline and propane. 


ALKYD—Type of synthetic resin 
prepared from interaction of acids 
and alcohols. See Polyester. 


ALLOY—Composite material made 
up by blending polymers or co- 
polymers with other polymers or 
elastomers under selected con- 
ditions, e.g., styrene-acrylonitrile 
copolymer resins blended with 
butadiene-acrylonitrile rubbers. 


ALLYL RESIN—A synthetic resin 
formed by the polymerization of 
chemical compounds containing 
the group CH.—CH— CH: —. 


ALPHA-CELLULOSE—A very pure 
cellulose prepared by special 
chemical treatment. 


AMINO—Indicates the presence of 
an —NH, or —NH group. 


ANGLE PRESS—Type of press used 
for compression and transfer mold- 
ing having both a vertical an a 
horizontal ram, the latter being 
used for clamping. Developed for 
molding pieces having inside 
threads and undercuts. 


ANNEALING—A process of holding 
a material at a temperature near, 
but below, its melting point, the 
objective being to permit stress 
relaxation without distortion of 
shape. It is often used on molded 
articles to relieve stresses set up 
by flow into the mold. 


ANTIOXIDANT—Substance which 
prevents or slows down oxidation 
of material exposed to air. 


ARC RESISTANCE—Time required 
for a given electrical current to 
render the surface of a material 


conductive because of carboniza- 
tion by the arc flame. 


AROMATIC HYDROCARBONS— 
Hydrocarbons derived from or 
characterized by the presence of 
unsaturated ring structures. 


ASPHALT—A dark-colored viscous 
to solid hydrocarbon complex in- 
cluding: a) the easily fusible bitu- 
mens often associated with a min- 
eral matrix, not having a waxy 
luster or unctuous feel; b) fusible 
residuums obtained from the dis- 
tillation, etc., of bitumens. 


ATOMIC WEIGHT—Relative weight 
of an atom of any element as com- 
pared with that of one atom of 
oxygen taken as 16. 


AUTOCLAVE—1) Closed strong 
vessel for conducting chemical re- 
actions under high pressure; 2) in 
low-pressure laminating, a round 
or cylindrical container in which 
heat and fluid pressure can be ap- 
plied to resin-impregnated paper 
or fabric positioned in layers over 
a mold. 


AUTOMATIC MOLD—Specially de- 
signed mold adaptable to a com- 
pletely automatic molding machine. 


B-STAGE—An intermediate stage in 
the reaction of a thermosetting 
resin in which the material softens 
when heated and swells in contact 
with certain liquids but does not 
entirely fuse or dissolve. Resins in 
thermosetting molding compounds 
are usually in this stage. See also 
A-Stage and C-Stage. 


BACKING PLATE —In injection 
molding, a plate used as a support 
for the cavity blocks, guide pins, 
bushings, etc. 


BAG MOLDING—A method of ap- 
plying pressure during bonding or 
molding, in which a flexible cover, 
usually in connection with a rigid 
die or mold, exerts pressure on the 
material being molded, through the 
application of air pressure or draw- 
ing of a vacuum. 


BENZENE RING—Graphic repre- 
sentation of the benzene nucleus, 
a ring of six carbon atoms believed 
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to exist in the aromatic compounds. 
In benzene, 6 hydrogen atoms are 
joined to the ring. 


BETA GAGE—Electronic device that 
continuously measures the thick- 
ness of sheet products without con- 
tacting the material being gaged. 


BLANKING—The cutting of flat 
sheet stock to shape by striking it 
sharply with a punch while it is 
supported on a mating die. Punch 
presses are used. Also called Die 
Cutting. 


BLEED—To give up color when in 
contact with water or a solvent; 
undesired movement of certain 
materials in a plastic (e.g., plas- 
ticizers in vinyl) to the surface of 
the finished article or into an adja- 
cent material. Also called Migra- 
tion. 


BLISTER—A raised area on the sur- 


face of a molding caused by the 
pressure of gases inside it on its 
incompletely hardened surface. 


BLOCKING—An undesired adhesion 


between touching layers of a ma- 
terial, such as occurs under mod- 
erate pressure during storage or 
use. 


BLOOM—See Lubricant Bloom. 


BLOW MOLDING—Method of pro- 
ducing hollow plastic objects by 
stretching and hardening softened 
plastic material against a mold 
through the application of pres- 
sure, usually by compressed air. 


BLOWING AGENTS—See Foaming 
Agents. 


BODY (n.)—A qualitative indication 
of the viscosity of oil, varnish, or 
paint; “heavy body” denotes a 
relatively high viscosity and “light 
body” a relatively low viscosity. 
(v.)—To increase the viscosity of 
an oil by heat treatment or by 
other means. 


BOSS—Protuberance on a plastic 
part designed to add strength, to 
facilitate alignment during assem- 
bly, to provide for fastenings, etc. 


BRANCHED—In molecular §struc- 


ture of polymers (as opposed to 
Linear), refers to side chains at- 
tached to the main chain. Side 
chains may be long or short. 


BREAKER PLATE—A perforated 
plate located to the rear of the die 
in an extruder. It supports the 
screens that prevent foreign parti- 
cles from entering the die. Also 
Screen Plate. 


BREATHING—The opening and 
closing of a mold to allow gases to 
escape early in the molding cycle. 
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Also called degassing. When re- 
ferring to plastic sheeting, “breath- 
ing” indicates permeability to air. 


BULK DENSITY—The mass per unit 
volume of a molding powder as 
determined in a reasonably large 
volume. The recommended test 
method is ASTM D1182-54. 


BULK FACTOR—The ratio of the 
volume of loose molding powder 
to the volume of the finished 
molded article. 


Cc 


C-STAGE—The final stage in the 
reactions of a thermosetting resin 
in which the material is relatively 
insoluble and infusible. Thermo- 
setting resins in a fully cured plas- 
tic are in this stage. See A-Stage 
and B-Stage. 


CALENDER (v.)—To prepare sheets 
of material by pressure between 
two or more revolving rolls. (n.)— 
The machine performing this op- 
eration. 


CAPROLACTAM—A cyclic amide- 
type compound, containing 6 car- 
bon atoms. When the ring is 
opened, caprolactam is polymer- 
izabie into a nylon resin known as 
type-6 nylon or polycaprolactam. 


CASEIN—A protein material pre- 
cipitated from skimmed milk by 
the action of either rennet or di- 
lute acid. 

Rennet casein finds its main ap- 
plication in the manufacture of 
plastics. Acid casein is a raw ma- 
terial used in a number of indus- 
tries including the manufacture of 
adhesives. 


CAST—To form a plastic material 
into a certain shape by pouring it 
into a mold and letting it harden 
without applying external pres- 
sure. Also applies to forming plas- 
tic film and sheet by pouring the 
liquid resin onto a moving belt or 
by precipitation in a chemical 
bath. 


CASTING—The finished product of 
a casting operation; should not be 
used for molding, q.v. 


CATALYST—A substance which 
markedly speeds up the cure of a 
compound when added in minor 
quantity as compared to the 
amounts of primary reactants. See 
also Hardener and Inhibitor. 


CAVITY—Depression in a mold 
made by casting, machining, hob- 
bing, or a combination of these 
methods; depending on number of 


such depressions, molds are desig- 
nated as Single-Cavity or Multi- 
Cavity. 


CELLULAR PLASTICS — See 
Foamed Plastics. 


CELLULOID—A thermoplastic ma- 
terial made by the intimate blend- 
ing of cellulose nitrate q.v., with 
camphor. Aicohol is normally em- 
ployed as a volatile solvent to as- 
sist plasticization, and is subse- 
quently removed. 


CELLULOSE — Inert substance, 
chemically a carbohydrate, which 
makes up the solid structure of 
plants. 


CELLULOSE ACETATE—An acetic 
acid ester of cellulose. It is ob- 
tained by the action, under rigidly 
controlled conditions, of acetic acid 
and acetic anhydride on purified 
cellulose usually obtained from 
cotton linters. All three available 
hydroxyl groups in each glucose 
unit of the cellulose can be acetyl- 
ated but in the material normally 
used for plastics it is usual to 
acetylate fully and then to lower 
the acetyl value (expressed as 
acetic acid) to 52-56% by partial 
hydrolysis. When compounded 
with suitable plasticizers it gives a 
tough thermoplastic material. 


CELLULOSE ACETATE BUTY- 
RATE—An ester of cellulose made 
by the action of a mixture of acetic 
and butyric acids and their an- 
hydrides on purified cellulose. 

It is used in the manufacture of 
plastics which are similar in gen- 
eral properties to cellulose acetate 
but are tougher and have better 
moisture resistance and dimen- 
sional stability. 


CELLULOSE ESTER—A derivative 
of cellulose in which the free hy- 
droxyl groups attached to the 
cellulose chain have been replaced 
wholly or in part by acidic groups, 
e.g., nitrate, acetate, or stearate 
groups. Esterification is effected by 
the use of a mixture of an acid 
with its anhydride in the presence 
of a catalyst, such as sulfuric acid. 
Mixed esters of cellulose, e.g., 
cellulose acetate butyrate, are pre- 
pared by the use of mixed acids 
and mixed anhydrides. Esters and 
mixed esters, a wide range of 
which is known, differ in their 
compatibility with plasticizers, in 
molding properties, and in physical 
characteristics. 

These esters and mixed esters 
are used in the manufacture of 
thermoplastic molding composi- 
tions. 


CELLULOSE NITRATE (Nitrocellu- 
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lose)—A nitric acid ester of cellu- 
lose manufactured by the action 
of a mixture of sulfuric acid and 
nitric acid on cellulose, such as 
purified cotton linters. The type of 
cellulose nitrate used for celluloid 


manufacture usually contains 10.8- 
11.1% of nitrogen. The latter fig- 
ure is the nitrogen content of the 


dinitrate. 


~ 


SELLULOSE PROPIONATE—An 
ester of cellulose made by the ac- 
tion of propionic acid and its anhy- 
dride on purified cellulose. It is 


used as the basis of a thermoplastic 
molding material. 

CENTRIFUGE—A rotating device 
for separating solids from liquids 
or liquids of markedly different 
specific gravities. 


CHAIN LENGTH—See Degree Of 


Polymerization. 


CHARGE—The measurement or 
weight of material used to load a 
mold at one time or during one 
cycle. 

CHASE—An enclosure of any shape, 
used to: a) shrink-fit parts of a 
mold cavity in place; b) prevent 
spreading or distortion in hobbing; 
c) enclose an assembly of two or 
more parts of a split cavity block. 


CHLOROPRENE—A 2-chloro-1, 3- 
butadiene—a colorless liquid which 
will polymerize to polychloroprene 


(neoprene). 
CHROME-PLATED MOLDS—Hard 
plating is applied to 
molds to provide corrosion and 


chromium 
abrasion resistance and a low 
coefficient of friction. 


CLAMPING PLATE—A plate fitted 
to a mold and used to fasten the 
mold to a molding machine. 


CLAMPING PRESSURE—In injec- 
tion molding and in transfer mold- 
ing, the pressure which is applied 
to the mold to keep it closed, in 
opposition to the fluid pressure of 
the compressed molding material. 


COEFFICIENT OF EXPANSION— 
Ratio of increase in length, area, 
or volume of a substance for a unit 
temperature rise. 

COLD FLOW—See Creep. 

COLD MOLDING—A procedure in 
which a composition is shaped at 
room temperature and cured by 
subsequent baking. 

COLD PRESSING—A bonding op- 
eration in which an assembly is 
subjected to pressure without the 
application of heat. 

COLD SLUG—The first material to 
enter an injection mold; so called 
because in passing through sprue 


orifice it is cooled below the effec- 
tive molding temperature. 


COLD SLUG WELL—Space pro- 
vided directly opposite the sprue 
opening in an injection mold to 
trap the cold slug. 

COLD STRETCH 
tion, usually on 
ments, to improve tensile proper- 


Pulling opera- 
extruded fila- 


ties. 


COLLOID—Any substance in a state 
of fine dispersion, with particles 
having size range between 5 and 
100 millimicrons. Molecules of 
many synthetic resins fall within 
this range. 


COMPRESSION MOLD—A _ mold 
which is open when the material is 
introduced and which shapes the 
material by heat and by the pres- 
sure of closing. 


COMPRESSION MOLDING—A 
technique of thermoset molding in 
which the molding compound 
(generally preheated) is placed in 
the open mold cavity, mold is 
closed, and heat and pressure (in 
the form of a downward moving 
ram) are applied until the mate- 
rial has cured. 


COMPRESSIVE STRENGTH— 
Crushing load at the failure of a 
specimen divided by the original 
sectional area of the specimen. 


CONDENSATION—A chemical re- 
action in which two or more mole- 
cules combine with the separation 
of water or some other simple sub- 
stance. If a polymer is formed, the 
condensation process is called 
Polycondensation. See also Poly- 
merization. 


CONDENSATION RESIN—A resin 
formed by polycondensation, e.g., 
the alkyd, phenol-aldehyde, and 
urea formaldehyde resins. 


CONTACT PRESSURE RESINS— 
Liquid resins which thicken or 
resinify on heating and, when used 
for bonding laminates, require lit- 
tle or no pressure. 


COOLING FIXTURE—Block of 
metal or wood holding the shape of 
a molded piece which is used to 
maintain the proper shape or di- 
mensional accuracy of a molding 
after it is removed from the mold 
until it is cool enough to retain its 
shape without further appreciable 
distortion. Also known as Shrink 
Fixture. 


COPOLYMER—See Polymer. 


CORE—The central member of a 
sandwich construction (can be 
honeycomb material, foamed plas- 
tic, or solid sheet) to which the 





faces of the sandwich are at- 
tached; the central member of a 
plywood assembly. 


CORE PIN—A pin for forming a hole 
or opening in a molded piece. 


COVER MOLD—The stationary half 
of an injection mold; also called 
Front Mold. 


CRAZING—Fine cracks which may 
extend in a network on or under 
the surface or through a layer of a 
plastic material. 


CREEP—The dimensional change 
with time of a material under load, 
following the initial instantaneous 
elastic deformation. Creep at room 
temperature is sometimes called 
Cold Flow. 


CROSS LAMINATED—Laminated 
so that some of the layers of mate- 
rial are oriented at right angles to 
the remaining layers with respect 
to the grain or strongest direction 
in tension. Normally balanced con- 
struction of the laminations about 
the center line of the thickness of 
the laminate is assumed. See 
Parallel Laminated. 


CROSS-LINK—Tying together large 
molecules (and, hence, changing 
the physical properties of a mate- 
rial), accomplished by radiation or 
other means. 


CULL—Material remaining in a 
transfer chamber after mold has 
been filled. Unless there is a slight 
excess in the charge, the operator 
cannot be sure cavity is filled. 
Charge is generally regulated to 
control thickness of cull. 


CURE—To change the physical prop- 
erties of a material by chemical 
reaction, which may be condensa- 
tion, polymerization, or vulcaniza- 
tion; usually accomplished by the 
action of heat and catalysts, alone 
or in combination, with or without 
pressure. 


CURING TEMPERATURE—Tem- 
perature at which a cast, molded, 
or extruded product, a resin-im- 
pregnated reinforcing material, an 
adhesive, etc., is subjected to cur- 
ing. 

CURING TIME (Molding Time)—In 
the molding of thermosetting plas- 
tics. The interval of time between 
the instant of cessation of relative 
movement between the moving 
parts of a mold and the instant 
that pressure is released. 


CUT-OFF—The line where the two 
halves of a mold come together; 
also called a Land or Flash Ridge, 
Flash Groove. 


CYCLE—One complete operation of 
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a molding press from closing time’ 


to closing time. 


DAYLIGHT OPENING—Clearance 
between two platens of a press in 
the open position. 


DECORATIVE SHEET—A laminated 
piastics sheet used for decorative 
purposes in which the color and/or 
surface pattern is an integral part 
of the sheet. 

Standards of quality for certain 
types of synthetic resin-bonded- 
paper sheet for decorative pur- 
poses are given in B.S. 1323 “Syn- 
thetic resin-bonded-paper sheet 
(thermosetting) for use in the 
building industry.” 


DEGASSING—See Breathing 


DEGREE OF POLYMERIZATION 
(DP)—The number of structural 
units or mers in the “average” 
polymer molecule in a particular 
sample. In most plastics the DP 
must reach several thousand if 
worthwhile physical properties are 
to be had. 


DELAMINATE—To split a laminated 
plastic material along the plane of 
its layers; see Laminate. 


DELAMINATION—The _ separation 
of layers in a laminate because of 
failure of the adhesive. 


DENIER—A unit of yarn number. 
The number of grams per 9000 
meters length. 


DENSITY—Weight per unit volume 
of a substance, expressed in grams 
per cubic centimeter, pounds per 
cubic foot, etc. 


DESICCANT—Substance which can 
be used for drying purposes be- 
cause of its affinity for water. 


DESTATICIZATION—Treating plas- 
tics materials to minimize their 
accumulation of static electricity 
and, consequently, the amount of 
dust picked up by the plastics be- 
cause of such charges. 


DIELECTRIC—Insulating material. 
In radio-frequency preheating, di- 
electric may refer specifically to 
the material which is being heated. 


DIELECTRIC CONSTANT—Nor- 
mally the relative dielectric con- 
stant; for practical purposes, the 
ratio of the capacitance of an as- 
sembly of two electrodes separated 
solely by a plastics insulating ma- 
terial to its capacitance when the 
electrodes are separated by air 
(ASTM DI150-54T). 
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DIELECTRIC HEATING (Electronic 
heating) —Heating produced by di- 
electric loss. 


DIELECTRIC STRENGTH—The 
ability of an insulating material to 
resist the passage of a disruptive 
discharge produced by an electric 
stress. 


DIMENSIONAL STABILITY—Abil- 
ity of a plastic part to retain the 
precise shape in which it was 
molded, fabricated, or cast. 


DIP COATING—Deposition of a 
plastic coating on any article (for 
purposes of protection or decora- 
tion) by means of a simple dipping 
operation. 


DISCOLORATION — Any change 
from an initial color possessed by a 
plastic; a lack of uniformity in 
color where color should be uni- 
form ever the whole area of a 
plastic object. In the latter sense, 
where they can be applied, use the 
more definite terms Mottle, Segre- 
gation, or Two-Tone. 


DISPERSION—Finely divided par- 
ticles of a material in suspension in 
another substance. 


DISSIPATION FACTOR — See 
Power Factor. 


DOUBLE-SHOT MOLDING—A 
means of turning out two-color 
parts in thermoplastics materials 
by successive injection molding 
operations. 


DRAFT—The degree of taper of a 
side wall or the angle of clearance 
designed to facilitate remoyal of 
parts from a mold. 


DRAPE ASSIST FRAME~—lIn sheet 
thermoforming, a frame (made up 
of anything from thin wires to 
thick bars) shaped to the pe- 
ripheries of the depressed areas of 
the mold and suspended above the 
sheet to be formed. During form- 
ing, the assist frame drops down 
drawing the sheet tightly into the 
mold and thereby preventing web- 
bing between high areas of the 
mold and permitting closer spac- 
ing in multiple molds. 


DRAPE FORMING—Method _ of 
forming thermoplastic sheet in 
which the sheet is clamped into a 
moveble frame, heated, and draped 
over high points of a male mold. 
Vacuum is then pulled to complete 
the forming operation. 


DRAWING—The process of stretch- 
ing a thermoplastic sheet or rod to 
reduce its cross-sectional area. 


DRY COLORING—Method com- 
monly used by fabricators for 
coloring plastics by tumble blend- 


ing crystal particles of the plastic 
with selected dyes and pigments. 
DRY STRENGTH—The strength of 
an adhesive joint determined im- 
mediately after 
specified 


drying under 


conditions or after a 
period of conditioning in the 
standard laboratory atmosphere 


See Wet Strength. 


DRYING OIL—A special type of oil, 
such as tung or perilla, which 
hardens readily when exposed to 
the air; used as an ingredient in 
varnishes. 


DUPLICATING—Milling operation 
in which the contour or outline to 
be milled is followed by a tracer 
or stylus that governs the motion 
of one or more cutting spindles. 


DWELL—A pause in the application 
of pressure to a mold, made just 
before the mold is completely 
closed, to allow the escape of gas 
from the molding material. 


EJECTOR PIN—A _ device that 
knocks a finished piece out of the 
mold. 


EJECTOR PIN ASSEMBLY—AIll 
the parts that help to knock the 
finished piece from a mold. In 
some designs, it also frees split 
parts or loose pieces from mold 
cavities. 


EJECTOR PIN PLATE—A plate 
which supports ejector pins and 
holds ejector assembly together. 


EJECTOR RETURN PINS—Pro- 
jections that push the ejector as- 
sembly back as the mold closes; 
also called Surface Pins and Re- 
turn Pins. 


EJECTOR ROD—Bar that actuates 
the ejector assembly when mold is 
opened. 


ELASTOMER—A material which at 
room temperature can be stretched 
repeatedly to at least twice its 
original length and, upon immedi- 
ate release of the stress, will re- 
turn with force to its approximate 
original length. 


ELECTRIC STRENGTH (Dielectric 
Strength)—1) That property of 
an insulating material which en- 
ables it to withstand electric 
stress. 2) The highest electric 
stress which an insulating mate- 
rial can withstand for a specified 
time without the occurrence of 
electrical breakdown by any path 
through its bulk. Its value is given 
by the potential difference in volts 
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divided by the thickness of a test 
specimen in thousandths of an 
inch, i.e. in volts per mil (ASTM 
D149-55T). 3) The highest po- 
tential difference which a specimen 
of insulating material of given 
thickness can withstand for a 
specified time without the occur- 
rence of electrical breakdown by 
any path through its bulk. 


ELECTROFORMED MOLDS—A 
mold made by electroplating metal 
on the reverse pattern on the cav- 
ity. Molten steel may be then 
sprayed on the back of the mold 
to increase its strength. 


ELONGATION—The increase in 


length of a material when it is 
subjected to tensile stress. It is ex- 
pressed as a fraction of the orig- 


inal length. 


EMULSION—A suspension of fine 
droplets of one liquid in another. 


ENCAPSULATING—Enclosing an 
article (usually an electronic com- 
ponent or the like) in a closed en- 
velope of plastic, by immersing the 
object in a casting resin and al- 
lowing the resin to polymerize or, 
if hot, to cool. 


EPOXY RESINS—Based on ethyl- 
ene oxide, its derivatives or 
homologs, epoxy resins form 
straight-chain thermoplastics and 
thermosetting resins, e.g., by the 
condensation of bisphenol and 
epichlorohydrin. 


ESTER—The reaction product of an 
alcohol and an acid. 


EXOTHERM—1) The temperature/ 
time curve of a chemical reaction 
giving off heat, particularly the 
polymerization of casting resins. 
2) The amount of heat given off. 
The term has not been standard- 
ized with respect to sample size, 
ambient temperature, degree of 
mixing, etc. 


EXOTHERMIC—An adjective de- 
scribing chemical reactions that 
give off heat to the surroundings. 
If this heat is not removed, the 
temperature of the reacting mass 
keeps rising until the reaction is 
complete. 


EXPANDED PLASTICS — See 
Foamed Plastics 


EXTENDER—A substance, generally 
having some adhesive action, 
added to a plastic composition to 
reduce the amount of the primary 
resin required per unit area. 


EXTRUDATE—The product or ma- 
terial delivered by an extruder, 
such as film, pipe, the coating on 
wire, etc. 
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EXTRUSION—The compacting of a 
plastic material and the forcing of 
it through an orifice in more or 
less continuous fashion. 


F 


FABRICATE—To work a material 
into a finished form by machining, 
forming, or other operation or to 
make flexible film or she¢ting into 
end-products by sewing, cutting, 
sealing, or other operation. 


FILAMENT—A variety of fiber 
characterized by extreme length, 
which permits its use in yarn with 
little or no twist and usually with- 
out the spinning operation re- 
quired for fibers. 


FILLER—A cheap, inert substance 
added to a plastic to make it less 
costly. Fillers may also improve 
physical properties, particularly 
hardness, stiffness, and impact 
strength. The particles are usually 
small, in contrast to those of re- 
inforcements (q.v.), but there is 
some overlap between the func- 
tions of the two. 


FILLER-SPECKS—Visible specks of 
woodflour, asbestos, or other filler, 
which stand out in contrasting 
color against a plastic binder. 


FILLET—A rounded filling of the 
internal angle between two sur- 
faces of a plastic molding. 


FILM—An optional term for sheet- 
ing having a nominal thickness 
not greater than 0.010 inch. 


FIN—The web of material remain- 
ing in holes or openings in a 
molded part which must be re- 
moved in finishing. 

FINES—Pulverized particles of ma- 
terials accompanying larger grains 
or fibers. 


FLAME SPRAYING—Method of ap- 
plying a plastic coating in which 
finely powered fragments of the 
plastic, together with suitable 
fluxes, are projected through a 
cone of flame onto a surface. 


FLAKE—Used to denote the dry, 
unplasticized base of cellulosic 
plastics. 


FLAMMABILITY—Measure of the 
extent to which a material will 
support combustion. 


FLASH — Excess plastic material 
which forms at the parting line 
during molding, and which must 
be removed from the finished arti- 
cle. 


FLASH LINE—A raised line ap- 





pearing on the surface of a mold- 
ing and formed at the junction of 
mold faces. 


FLASH MOLD—A mold designed to 
permit excess molding material to 
escape during closing. 


FLEXIBLE MOLDS—Molds made 
of rubber or elastomeric plastics 
used for casting plastics. They can 
be stretched to remove cured 
pieces with undercuts. 


FLEXIBLE RESIN—A resin that is, 
in comparison with others under 
consideration, less stiff. Loosely, 
any material in which the modu- 
lus of elasticity is so low that it is 
of no practical importance. 


FLEXIBILIZER—An additive that 
makes a resin or rubber more flex- 
ible, i.e., less stiff. Also a plas- 
ticizer. 


FLEXURAL STRENGTH—Ability 
of a material to withstand failure 
due to bending. 

FLOATING PLATEN—A platen lo- 
cated between the main head and 
the press table in a multi-day- 
light press and capable of being 
moved independently of them. 


FLOW—A _ qualitative description 
of the fluidity of a plastic material 
during the process of molding. 


FLOW LINE (Weld Line)—A line on 
the surface of a molding cor- 
responding to an area of discon- 
tinuity within the molding due to 
partial hardening of material be- 
fore flow has finally ceased. 


FLOW MARK—A mark on a mold- 
ing caused by the flow of par- 
tially hardened molding material 
along the surface of the mold. 


FOAMED PLASTICS—Resinous 
materials that have been ex- 
panded into a multicellular struc- 
ture characterized by low density 
and relatively high strength. Used 
as a core material in sandwich 
structures, as an insulating mate- 
rial, as cushioning, etc. 


FOAMING AGENTS—Chemical ad- 
ditives for plastics and rubber 
that decompose on heating, yield- 
ing gases which produce light- 
weight cellular products, e.g., 
foamed plastics. 


FORCE PLATE—The plate that car- 
ries the plunger or force plug of 
a mold and guide pins or bush- 
ings. Since it is usually drilled for 
steam or water lines, it is also 
called the Steam Plate. 


FORCE PLUG—The portion of a 
mold that enters the cavity block 
and exerts pressure on the mold- 
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ing compound, designated as Top 
Force or Bottom Force by posi- 
tion in the assembly; also called 
Plunger or Piston. 


FULLY AUTOMATIC PRESS—A 
hydraulic press for compression 
molding, or an injection molding 
machine, which operates continu- 
ously, the timing of the operations 
being controlled mechanically, 
electrically, hydraulically, or by a 
combination of these methods. 


FURAN RESINS—Dark colored, 
thermosetting resins available pri- 
marily as liquids ranging from 
low-viscosity polymers to thick, 
heavy sirups. 


FUSION—The operation of liquefy- 
ing or combining materials by 
means of heat. 


GATE—tThe short, restricted section 
of the runner at entrance to an 
injection mold cavity. 


GEL (n.)—A semi-solid system con- 
sisting of a network of solid ag- 
gregates in which liquid is held. 


GELATION—Process of turning a 
flowable liquid into a nonflowing 
jelly. This may be accomplished 
by addition or precipitation of a 
solforming agent, by chilling, or 
by evaporating solvent. 


GEL COAT—A thin, outer layer of 
resin, sometimes containing pig- 
ment, applied to a reinforced plas- 
tics molding as a cosmetic. 


GRANULAR STRUCTURE—Non- 
uniform appearance of finished 
plastic material due to retention 
of, or incomplete fusion of, parti- 
cles of composition, either within 
the mass or on the surface. 


GRIDS—Parallel channel-shaped 
cast iron supports that hold the 
steam plates away from the press 
platens during knockout opera- 
tion and also provide air spaces 
between plates and platens to re- 
duce loss of heat. 


GUIDE PINS—Devices that main- 
tain proper alignment of force 
plug and cavity as mold closes. 


GUM (n.)—Any of a class of col- 
loidal substances, exuded by or 
prepared from plants, sticky when 
moist, composed of complex car- 
bohydrates and organic acids, 
which are soluble or swell in 
water. The term Gum is sometimes 
used loosely to denote various ma- 
terials that exhibit gummy char- 
acteristics under certain condi- 
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tions, i.e, gum balata, gum ben- 
zoin, and gum asphaltum. Gums 
are included by some in the cate- 
gory of natural resins. 


HAND—The texture or feel of a 
fabric. 


HARDENER—A substance or mix- 
ture of substances added to plas- 
tic composition, or an adhesive to 
promote or control the curing re- 
action by taking part in it. The 
term is also used to designate a 
substance added to control the de- 
gree of hardness of the cured film. 
See also Catalyst. 


HEAT DISTORTION POINT—The 
temperature at which a standard 
bar of plastic material will be de- 
flected 0.010 inch. 


HEAT MARK—An extremely shal- 
low, regular, or irregular depres- 
sion or groove in the surface of a 
plastic visible only because of a 
sharply defined rim or a rough- 
ened surface. 


HEAT-SEAL—To bond or weld a 
material (usually flexible film or 
sheeting) to itself or to another 
material by heat alone. Heating 
methods usually employed are di- 
electric, electronic, or inductive. 


HEATING CHAMBER —lIn injection 
and transfer molding, that part of 
the machine in which the cold 
feed is reduced to a hot mélt. 


HEATING CYLINDER (Heating 
chamber, Feed cylinder)—The 
chamber of an injection molding 
machine wherein materials are 
plasticated by heat before being 
injected into the mold. This cham- 
ber may be constructed of stainless 
ste¢l and may be heated by elec- 
trical or other means. 


H. F; PREHEATING—A process in 
which a rapidly alternating elec- 
tri¢ field (20 to 80 mc.) is applied 
to a plastic, usually a thermoset, 
in order to bring it up to the mold- 
ing temperature. Heating depends 
on dielectric loss in the resin and 
is fast and uniform. 


HIGH-PRESSURE LAMINATES— 
Laminates molded and cured at 
pressures not lower than 1000 ps.i. 
and more commonly in the range 
of 1200 to 2000 p.s.i. 


HOB—A master model in hardened 
steel used to sink the shape of a 
mold into a soft steel block. 


HOBBING—A process of forming a 


mold cavity by forcing a hardened 
steel master model of the shape 
desired into a soft steel cavity 
blank which is then trimmed to 
size, hardened, and polished. 


HONEYCOMB—Manufactured prod- 
uct consisting of sheet metal or a 
resin-impregnated sheet material 
(paper, fibrous glass, etc.) which 
has been formed into hexagonal- 
shaped cells. Used as core mate- 
rial for sandwich constructions. 


HOPPER—Receptacle located at the 
top of a molding machine into 
which plastic material is placed 
and from which it is metered into 
the heating chamber of the ma- 
chirte. 


HOPPER DRYER—A 
feeding and drying device for ex- 
trusion and injection molding of 
thermoplastics. Hot air flows up- 
ward through the hopper contain- 
ing the feed pellets. 


HOT-MELT COATING—Applying 
a thermoplastic coating when it is 
heated and consequently in a fluid 
state. (Also Dip Coating.) 


HOT-RUNNER MOLDS—A mold in 
which material in the runners of 
the mold are always in a plas- 
ticated -or.dition. 


HOT-STAMPING—Engraving  op- 
eration for marking plastics in 
which roll leaf is stamped with 
heated metal dies onto the face of 
the plastics. Ink compounds can 
also be used. By means of felt 
rolls, ink is applied to type and 
by means of heat and pressure, 
type is impressed into the mate- 
rial, leaving the marking com- 
pound in the indentation. 


HUB—Word frequently used for 
Hob. See Hobbing. 


HYDROGENATION — _ Chemical 
process whereby hydrogen is in- 
troduced into a compound. 

HYDROLYSIS—Chemical decom- 


position of a substance involving 
the addition of water. 


HYDROLYZE.—To undergo Hydro- 
lysis. 


combination 


HYDROPHILIC—Possessing strong 
affinity for water. 
HYDROPHOBIC—Lacking _ strong 


affinity for water. 


HYGROSCOPIC—Tending to absorb 
moisture. 


IMPACT RESISTANCE—Relative 
susceptibility of plastics to frac- 
ture by shock, e.g., as indicated by 
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the energy expended by a stand- 
ard pendulum type impact ma- 
chine in breaking a _ standard 
specimen in one blow. 


IMPACT STRENGTH—1) The abil- 
ity of a material to withstand 
shock loading. 2) The work done 
in fracturing, under shock load- 
ing, a specified test specimen in a 
specified manner. 


INDEX OF REFRACTION—The ra- 
tio of the velocity of light in a 
vacuum to its velocity in the sub- 
stance; the ratio of the sine of the 
angle of incidence to the sine of 
the angle of refraction. 


INFRA-RED—Zone of _ invisible 
radiations below the red end of 
the spectrum of visible radiations. 
Waves are longer and more pene- 
trating than those of light; zone 
is characterized by heat. 


INHIBITOR—A substance that slows 

down chemical reaction. Inhibitors 
used in certain 
types of monomers and resins to 
prolong storage life. 


INJECTION MOLD—A mold into 
which a plasticated material is in- 
troduced from an exterior heat- 
ing cylinder. 


are sometimes 


INJECTION MOLDING—A molding 
procedure whereby a _ heat-soft- 
ened plastic material is forced 
from a cylinder into a relatively 
cool cavity which gives the article 
the desired shape. 


INJECTION PRESSURE—The pres- 
sure on the face of the injection 
ram at which molding material is 
injected into a mold. It is usually 
expressed in p.s.i. 


INJECTION RAM—The ram which 
applies pressure to the plunger in 
the process of injection molding or 
transfer molding. 


INSERT—An integral part of a 
plastics molding consisting of 
metal or other material which 
may be molded into position or 
may be pressed into the molding 
after the molding is completed. 


INTERCONNECTING—Applies to 
open-cell foamed plastics mate- 


rials. 


INTRINSIC VISCOSITY—The in- 
trinsic viscosity of a polymer is 
the limiting value at infinite dilu- 
tion of the ratio of the specific 
viscosity of the polymer solution 
to its concentration in moles per 
liter. 


. ‘ie 
— Lim. 
h~e,0 Cc 
= intrinsic viscosity, sp 


c = concen- 


where 
== specific viscosity, 
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tration in moles per liter. Intrinsic 
viscosity is usually estimated by 
determining the specific viscosity 
at several low concentrations and 
extrapolating the values of 7.» to 
ome 
c = 0. The concentration is ex- 
pressed in terms of the repeating 
unit. In the case of polystyrene the 
repeating unit is — CH, — CH 
(C.H;)—and has a _ molecular 
weight of 104. 


ION EXCHANGE RESINS—Small 
granular or bead-like particles 
containing acidic or basic groups, 
which will trade ions with salts in 
solutions. Generally used for soft- 
ening and purifying water. 


IRRADIATION (ATOMIC)—As ap- 
plied to plastics, refers to bom- 
bardment with a variety of sub- 
atomic particles, generally alpha-, 
beta-, or gamma-rays. Atomic 
irradiation has been used to initi- 
ate polymerization and copoly- 
merization of plastics and in some 
cases to bring about changes in 
the physical properties of a plas- 
tic material. 


J 


JACKET—An_ enveloping hollow 
metal cover for holding circulating 
steam or water used to heat or 
cool the mechanism it covers 
(such as a mixing vessel, mold, or 
platen). 


JET MOLDING—Processing tech- 
nique characterized by the fact 
that most of the heat is applied to 
the material as it passes through 
the nozzle or jet, rather than in a 
heating cylinder as is done in con- 
ventional processes. 


JIG—Tool for holding component 
parts of an assembly during the 
manufacturing process, or for 
holding other tools. Also called a 
Fixture. 


KNIT LINES—See Weld Mark. 


KNOCKOUT PIN—A device for 
knocking a cured piece from a 
mold. Also called Ejector Pin. 


L 


LACQUER—Solution of natural or 
synthetic resins, etc. in readily 
evaporating solvents, which is used 
as a protective coating. 





LAMINATED PLASTICS (Synthetic 
Resin-Bonded Laminate, Lamin- 
ate)—A plastics material consist- 
ing of superimposed layers of a 
synthetic resin-impregnated or 
-coated filler which have been 
bonded together, usually by means 
of heat and pressure, to form a 
single piece. 


LAMINATED WOOD—A bonded 
wood product composed of layers 
of wood. This generic term covers 
all orientations of grain of the 
various layers of wood. The term 
Plywood covers a form of lam- 
inated wood in which successive 
layers of veneer are ordinarily 
cross laminated, the core of which 
may be veneer or sawn lumber in 
one piece or several pieces. See 
Cross Laminated, Parallel Lam- 
inated, and Plywood. 


LAMINATION—The process’. of 
preparing a laminate. Also any 
layer in a laminate. 


LAND—tThe horizontal bearing sur- 
face of a semi-positive or flash 
mold by which excess material 
escapes. See Cut-off. 


LATEX—Milky rubber-containing 
exudation of certain trees; aque- 
ous dispersion of an elastomeric 
resin. 


LAY-UP (n.)—As used in rein- 
forced plastics, the reinforcing 
material placed in position in the 
mold; also the resin-impregnated 
reinforcement. (v.)—The process 
of placing the reinforcing material 
in position in the mold. 


LEACH—To dissolve a substance out 
of another by percolation. 


LIGNIN—A naturally occurring res- 
in found in wood and other vege- 
tation as the binding agent for 
the cellulosic structure. 


LINEAR MOLECULE—A long chain 
molecule as contrasted to one hav- 
ing many side chains or branches. 


LINTERS—Short fibers that adhere 
to the cotton seed after ginning. 
Used in rayon manufacture, as 
fillers for plastics, and as a base 
for the manufacture of cellulosic 
plastics. 


LOADING TRAY (Charging tray)— 
A device in the form of a specially 
designed tray which is used to 
load the charge simultaneously 
into each cavity of a multi-cavity 
mold by the withdrawal of a slid- 
ing bottom from the tray. 


LOSS FACTOR—The product of 
the power factor and the dielec- 
tric constant. 


LOW PRESSURE LAMINATES—In 
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general, laminates molded and 
cured in the range of pressures 
from 400 p.s.i. down to and includ- 
ing pressures obtained by the 
mere contact of the plies. 


LUBRICANT BLOOM—An irregu- 
lar, cloudy, greasy film on a plas- 
tic surface. 


MACERATE — Any chopped or 
shredded fabric used as a filler for 
a molding compound. A molded 
macerate is a variant of a molded 
laminate and intermediate be- 
tween molded laminates and pow- 
der moldings. 


MACROMOLECULE—The large 
(“giant”) molecules which make 
up the high polymers. 


MANDREL—tThe core or spindle 
around which paper or fabric is 
wound to form laminated tubes or 
around which resin-impregnated 
fibrous glass is wound to form pipe 
or tube. 


MAT—A jackstraw arrangement of 
fine glass fibers uniformly dis- 
tributed to form a thin, highly 
porous, felt-like material. 


MATERIAL WELL—Space provided 
in a compression or transfer mold 
to care for bulk factor. 


MATCHED METAL MOLDING— 
Method of molding reinforced 
plastics between two close-fitting 
metal molds mounted in a hy- 
draulic press. 


MECHANICAL ADHESION—Adhe- 
sion between surfaces ir which 
the adhesive holds the parts to- 
gether by interlocking action. See 
also Specific Adhesion. 


METALIZING—Applying a_ thin 
coating of metal to a nonmetallic 
surface. May be done by plating 
or vacuum pressure. 


MELAMINE FORMALDEHYDE 
RESIN—Classified as a synthetic 
resin derived from the reaction 
of melamine (2,4,6-triamino-1,3,5, 
triazine) with formaldehyde or its 
polymers. 


MIGRATION OF PLASTICIZER— 
Loss of plasticizer from an elas- 
tomeric plastic compound with 
subsequent absorption by an ad- 
jacent medium of lower plasti- 
cizer concentration. 


MODIFIED WOOD—Any wood the 
properties of which have been 
improved by chemical, thermal, 
and/or compression treatment. 


PLASTICS GLOSSARY 


MODULUS OF ELASTICITY—The 


ratio of unit stress to unit strain. 


MOLD (v.)—To shape plastic parts 


or finished articles by heat and 
pressure. (n.)—1) The cavity or 
matrix into which the plastic com- 
position is placed and from which 
it takes its form. 2) The assembly 
of all the parts that function col- 
lectively in the molding process. 


MOLDING—Sometimes used to de- 


note finished piece. 


MOLDING CYCLE—1) The period 


of time occupied by the complete 
sequence of operations on a mold- 
ing press requisite for the produc- 
tion of one set of moldings. 2) The 
operations necessary to produce a 
set of moldings without reference 
to the time taken. 


MOLDING POWDER—Plastic ma- 


terial in varying stages of granu- 
lation, and comprising resin, filler, 
pigments, plasticizers, and other 
ingredients, ready for use in the 
molding operation. 


MOLDING PRESSURE—The pres- 


sure applied to the ram of an in- 
jection machine or press to force 
the softened plastic completely to 
fill the mold cavities. 


MOLDING SHRINKAGE (Mold 


Shrinkage, Shrinkage, Contraction) 
—The difference in dimensions, 
expressed in inches per inch, be- 
tween a molding and the mold 
cavity in which it was molded, 
both the mold and the molding 
being at normal room temperature 
when measured. ° 


MONOFILAMENT (Monofil)—A 


single filament of indefinite length. 
Monofilaments are generally pro- 
duced by extrusion. Their out- 
standing uses are in the fabrica- 
tion of bristles, surgical sutures, 
fishing leaders, tennis-racquet 
strings, screen materials, ropes 
and nets; the finer monofilaments 
are woven and knitted on textile 
machinery. 


MONOMER—A relatively simple 


compound which can react to form 
a polymer. See also Polymer. 


MULTI-CAVITY MOLD—A mold 


with two or more mold impres- 
sions, i.e., a mold which produces 
more than one molding per mold- 
ing cycle. 


NEST PLATE—A retainer plate with 


a depressed area for cavity blocks 
used in injection molding. 


NOVOLAK—A 


OIL-SOLUBLE 


ORANGE-PEEL—Uneven 


NONPOLAR Having no concentra 


tions of electrical charge on a 


molecular scale, thus, incapable of 
significant dielectric loss. Exam- 
ples among resins are polystyrene 
and polyethylene 

NON-RIGID PLASTIC—A non- 


rigid plastic is one which has a 
stiffness or apparent modulus of 
elasticity of not over 50,000 p.s.i 
at 25° C. when determined accord- 
ing to ASTM test procedure 
D747-43 T. 


NOTCH SENSITIVITY—The extent 


to which the sensitivity of a mate- 
rial to fracture is increased by the 
presence of a surface inhomogene- 
ity such as a notch, a sudden 
change in section, a crack, or a 
scratch. Low notch sensitivity is 
usually associated with ductile 
materials, and high notch sensitiv- 
ity with brittle materials 


phenolic-aldehyde 


resin which, unless a source of 
methylene groups is added, re- 
mains permanently thermoplastic 
See also Resinoid and Thermo- 


plastic. 


NOZZLE—The hollow cored metal 


nose screwed into the extrusion 
end of a) the heating cylinder of 
an injection machine or b) a 
transfer chamber where this is a 
separate structure. A nozzle is de- 
signed to form under pressure a 
seal between the heating cylinder 
or the transfer chamber and the 
mold. The front end of a nozzle 
may be either flat or spherical in 
shape. 


NYLON—The generic name for all 


synthetic fiber-forming  poly- 
amides; they can be formed into 
monofilaments and yarns charac- 
terized by great toughness, 
strength and elasticity, high melt- 
ing point, and good resistance to 
water and chemicals. The material 
is widely used for bristles in in- 
dustrial and domestic brushes, 
and for many textile applications; 
it is also used in injection molding 
gears, bearings, combs, etc. 


oO 


RESIN — Resin 
which at moderate temperatures 
will dissolve in, disperse in, or re- 
act with, drying oils to give a 
homogeneous film of modified 
characteristics. 


surface 
somewhat resembling an orange 
peel. 


ORGANOSOL—A vinyl] dispersion, 


23 








the liquid phase of which con- 
tains organic volatile liquids. See 
also Plastisols. 


OVERLAY SHEET (Surfacing Mat) 
—A non-woven fibrous’ mat 
(either in glass, synthetic fiber, 
etc.) used as the top layer in a 
cloth or mat lay-up to provide a 
smoother finish or minimize the 
appearance of the fibrous pattern. 


P 


PANTOGRAPH—A duplicating ma- 
chine used for engraving of plas- 
tics as well as mold components. 
Most pantographs are equipped 
with a variable reducing feature 
permitting the work to be smaller 
than the model while retaining 
relative dimensions. 


PARALLEL LAMINATED—Lam- 
inated so that all the layers of ma- 
terial are oriented approximately 
parallel with respect to the grain 
or strongest direction in tension. 
See also Cross Laminated. 


PARALLELS—1) Spacers placed be- 
tween the steam plate and press 
platen to prevent the middle sec- 
tion of the mold from bending 
under pressure. 2) Pressure pads 
or spacers between the steam 
plates of a mcid to control height 
when closed and to prevent 
crushing the parts of the mold 
when the land area is inadequate. 


PARTING AGENT—A lubricant, 
often wax, used to coat a mold 
cavity to prevent the molded piece 
from sticking to it, and thus to 
facilitate its removal from the 
mold. Also called Release Agent. 


PARTING LINE—Mark on a mold- 
ing or casting where halves of 
mold met in closing. 


PASTE—An adhesive composition 
having a characteristic plastic-type 
consistency, i.e., a high order of 
yield value, such as that of a paste 
prepared by heating a mixture of 
starch and water and subsequently 
cooling the hydrolized product. 


PERMANENT SET—The increase in 
length, expressed in a percentage 
of the original length, by which 
an elastic material fails to return 
to original length after being 
stressed for a standard period of 
time. 


PERMEABILITY—1) The passage 
or diffusion of a gas, vapor, liquid, 
or solid through a barrier without 
physically or chemically affecting 
it. 2) The rate of such passage. 
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PLASTICIZER—Chemical 


pH—The measure of the acidity or 
alkalinity of a substance, neutral- 
ity being at pH 7. Acid solutions 
are under 7, alkaline solutions 
over 7. 


PHENOLIC RESIN—1) A synthetic 
resin produced by the condensa- 
tion of a phenol with an alde- 
hyde. 

2) A synthetic resin produced by 
the condensation of phenol (hy- 
droxybenzene) with formalde- 
hyde. 

Phenolic resins form the basis of 
thermosetting molding materials, 
laminated sheet, and stoving var- 
nishes. They are also used as im- 
pregnating agents and as compo- 
nents of paints, varnishes, lac- 
quers, and adhesives. 


PILL—See Preform. 


PITCH—A_ dark-colored, fusible, 
more or less viscous to solid bitu- 
minous or resinous substance. 


PLASTIC (a.)—Capable of being 
molded; made of any type of 
Plastics. (n.)—A plastic is any one 
of a large and varied group of ma- 
terials which consists of, or con- 
tains as an essential ingredient, a 
substance of high molecular weight, 
and which, while solid in the fin- 
ished state, at some stage in its 
manufacture is soft enough to be 
formed (cast, calendered, extruded, 
molded, etc.) into shape by flow— 
usually through the application 
singly or together of heat and 
pressure. 


PLASTIC FLOW—Flow which is 
proportional to the pressure in ex- 
cess of a certain minimum pres- 
sure (yield value) necessary to 
start the flow. 


PLASTIC 'TOOLING—Tools, eg. 
dies, jigs, fixtures, etc. for the 
of plastics, generally laminates or 
metal forming trades constructed 
casting materials. 


PLASTICATE—To soften by heat- 
ing or kneading. Synonyms are: 
plastify, flux, and, (imprecisely) 
plasticize (q.v.). 


PLASTICITY—The property of sol- 
ids by virtue of which they can be 
made to take and retain the form 
of a mold. 


PLASTICIZE—To soften a material 
and make it plastic or moldable, 
either by means of a plasticizer or 
the application of heat. 


agent 
added to plastic compositions to 
make them softer and more flex- 
ible. 





PLASTIGEL—A plastisol exhibiting 
gel-like flow properties. 


PLASTISOLS—Mixtures of resins 
and plasticizers which can be 
molded, cast, or converted to con- 
tinuous films by the application of 
heat. If the mixtures contain vol- 
atile thinners also, they are known 
as Organosols. 


PLATENS—The mounting plates of 
a press to which the entire mold- 
ing assembly is bolted. 


PLUG-AND-RING — Method of 
sheet forming in which a plug, 
functioning as a male mold, is 
forced into a heated plastic sheet 
held in place by a clamping ring. 


PLUNGER—See Force Plug. 


PLYWOOD—A bonded wood prod- 
uct composed of laminated ve- 
neers, in which the grain of the 
layers of veneer are arranged in a 
nonparallel orientation; the usual 
arrangement is with the grain of 
successive plies at right angles. 


POLAR—See Nonpolar. 


POLYAMIDE—A polymer in which 
the structural units are linked by 
amide or thio-amide groupings. 
Many polyamides are fiber-form- 
ing. 


POLYCONDENSATION—See Con- 
densation. 


POLYESTER—A resin composed of 
polymeric esters in which the re- 
curring ester groups are an inte- 
gral part of the main polymer 
chain. Unsaturated polyesters 
contain carbon double bonds 
which permit cross-linking and 
hence conversion of the resin to a 
substantially infusible and insolu- 
ble product. 


POLYETHYLENE (Polythene)—A 
thermoplastic material composed 
of polymers of ethylene. It is nor- 
mally a translucent, tough, waxy 
solid which is unaffected by water 
and by a large range of chem- 
icals. It is a particularly good in- 
sulating material with low power 
factor and low dielectric con- 
stant, high resistivity, and high 
dielectric strength. An outstanding 
application is in cable manufac- 
ture. It is also applied in such 
uses as chemical plant, packaging, 
and for decorative purposes. 


POLYISOBUTYLENE—The  poly- 
merization product of isobutylene. 
It varies in consistency from a vis- 
cous liquid to a rubber-like solid 
with corresponding variation in 
molecular weight from 1000 to 
400,000. 


POLYLINER—A perforated longi- 
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POLYSTYRENE—A 





tudinally ribbed sleeve that fits 
inside the cylinder of an injection 
molding machine; used as a re- 
placement for conventional injec- 
tion cylinder torpedos. 


POLYMER—A compound formed by 
the linking of simple molecules 
having functional groups which 
permit their combination to pro- 
ceed to high molecular weights 
under suitable conditions. Poly- 
mers may be formed by poly- 
merization (addition polymer) or 
by polycondensation (condensa- 
tion polymer). When two or more 
monomers are involved, the reac- 
tion product is a copolymer. 


POLYMERIZATION—A chemical 
reaction in which the molecules of 
a monomer are linked together to 
form large molecules whose mo- 
lecular weight is a multiple of 
that of the original substance. 
When two or more monomers are 
involved, the process is called co- 
polymerization or heteropolymer- 
ization. See also Degree of, Con- 
densation, and Polymer. 


POLYMERIZE—To unite molecules 
of the same kind into another com- 
pound having the elements in the 
same proportion but possessing 
much higher molecular weight and 
different physical properties. 


POLYMETHYL METHACRYLATE 
-—-A thermoplastic material com- 
posed of polymers of methyl 
methacrylate. It is a transparent 
solid with exceptional optical 
properties and good resistance to 
water. It is obtainable in the form 
of sheets, granules, solutions, and 
emulsions. It is extensively used 
for aircraft domes, lighting fix- 
tures, decorative articles, etc.; it 
is also used in optical instruments 
and surgical appliances. 


water-white 
thermoplastic produced by the 
polymerization of styrene (vinyl 
benzene). The electrical insula- 
ting properties of polystyrene are 
outstandingly good and the mate- 
rial is relatively unaffected by 
moisture. In particular the power 
loss factor is extremely low over 
the frequency range 10*-10* cps. 


POLYVINYL ACETATE—A ther- 


moplastic material composed of 
polymers of vinyl acetate in the 
form of a colorless solid. It is ob- 
tainable in the form of granules, 
solutions, latices, and pastes, and is 
used extensively in adhesives, for 
paper and fabric coatings, and in 
bases for inks and lacquers. 


polymers of the hypothetical vinyl 
alcohol. Usually a colorless solid, 
insoluble in most organic solvents 
and oils, but soluble in water 
when the content of hydroxy 
groups in the polymer is suffi- 
ciently high. 

The product is normally granu- 
lar. It is obtained by the partial 
hydrolysis or by the complete hy- 
drolysis of polyvinyl esters, usu- 
ally by the complete hydrolysis of 
polyvinyl acetate. It is mainly 
used for adhesives and coatings. 


POLYVINYL BUTYRAL—A ther- 


moplastic material derived from a 
polyvinyl ester in which some or 
all of the acid groups have been 
replaced by hydroxyl groups and 
some or all of these hydroxyl 
groups replaced by butyral groups 
by reaction with butyraldehyde. 
It is a colorless flexible tough 
solid. 

It is used primarily in inter- 
layers for laminated safety glass. 


POLYVINYL CHLORIDE (P.V.C.) 


—A thermoplastic material com- 
posed of polymers of vinyl chlo- 
ride; a colorless solid with out- 
standing resistance to water, alco- 
hols, and concentrated acids and 
alkalies. It is obtainable in the 
form of granules, solutions, latices, 
and pastes. Compounded with plas- 
ticizers it yields a flexible mate- 
rial superior to rubber in aging 
properties. It is widely used for 
cable and wire coverings, in chem- 
ical plants, and in the manufac- 
ture of protective garments. 


POLYVINYL CHLORIDE “ACE- 


TATE—A thermoplastic material 
composed of copolymers of vinyl 
chloride and vinyl acetate; a color- 
less solid with good resistance to 
water, and concentrated acids and 
alkalies. 

It is obtainable in the form of 
granules, solutions, and emulsions. 
Compounded with plasticizers it 
yields a flexible material superior 
to rubber in aging properties. It is 
widely used for cable and wire 
coverings, in chemical plants, and 
in protective garments. 


POLYVINYLIDENE CHLORIDE— 


A thermoplastic material com- 
posed of polymers of vinylidene 
chloride (1,1-dichloroethylene). It 
is a white powder with softening 
temperature at 185-200° C. The 
material is also supplied as a 
copolymer with acrylonitrile or 
vinyl chloride, giving products 
which range from the soft flexible 
type to the rigid type. Also known 
as saran. 


signed to trap all the molding ma- 
terial when it closes. 


POSTFORMING — The forming, 
bending, or shaping of fully cured, 
C-stage thermoset laminates that 
have been heated to make them 
flexible. On cooling, the formed 
laminate retains the contours and 
shape of the mold over which it 
has been formed. 


POT LIFE—See Working Life. 


POTTING—Similar to Encapsulating 
(q.v.), except that steps are taken 
to insure complete penetration of 
all the voids in the object before 
the resin polymerizes. 


POWER FACTOR—In an insulating 
material, the ratio of total power 
loss (watts) in the material to the 
product of voltage and current in 
a capacitor in which that material 
is a dielectric. 


PRECIPITATE (n.) — Material 
which is separated out of a solu- 
tion in the form of a solid. (v.)— 
Act of separating out such solid by 
physical or chemical means. 


PREFORM (n.)\—A compressed 
tablet or biscuit of plastic composi- 
tion used for efficiency in handling 
and accuracy in weighing mate- 
rials. (v.)—To make plastic mold- 
ing powder into pellets or tablets. 


PREHEATING—The heating of a 
compound prior to molding or cast- 
ing in order to facilitate the op- 
eration or to reduce the molding 
cycle. 


PREIMPREGNATION—In rein- 
forced plastics molding, it is used 
to refer to applying the resin to 
the reinforcing material before 


shipping it to the molder who will 
use it. 


PREMIX—In reinforced plastic 
molding, the material made by “do- 
it-yourselfers,” molders, or end- 
users who purchase polyester 
resin, reinforcement, fillers, etc., 
separately and mix the reinforced 
molding compounds on their own 
premises. 


PREPLASTICATION—Technique of 
premelting injection molding 
powders in a separate chamber, 
then transferring the melt to the 
injection cylinder. Device used for 
preplastication is commonly known 
as a preplasticizer. See Plasticate. 


PREPLASTICIZE (Preplasticizer)— 
See Preplastication 


PREPREG—A term generally used in 
reinforced plastics to mean the 
reinforcing material containing or 


POLYVINYL ALCOHOL—A ther- 
moplastic material composed of 


combined with the full complement 


POSITIVE MOLD—A mold de- of resin before molding. 
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PREPRINTING—In sheet thermo- 
forming, the distorted printing of 
sheets before they are formed. 
During forming the print assumes 
its proper proportions 


PRESS POLISH—A finish for sheet 
stock produced by contact, under 
heat and pressure, with a very 
smooth metal which gives the plas- 
tic a high sheen. 


PRESSURE PADS—Reinforcements 
distributed 
around the dead areas in the faces 
of a mold to help the land absorb 
the final pressure of closing with- 


of hardened _ steel 


out collapsing 


PRESSURE-SENSITIVE ADHESIVE 
An adhesive made so as to ad- 
here to a surface at room tempera- 
ture by briefly applied pressure 
alone. 


PULL-BACK—Device to bring the 


press platen to the open position 
by the operation of hydraulic 
cylinders; also used to operate 


ejection devices. See Push-back. 


PULP—A fibrous cellulosic mass into 

which wood or vegetable products 
converted by prolonged 
cooking to remove non-cellulosic 


may be 


matter 


PULP MOLDING—Process by which 
a resin-impregnated pulp material 
is preformed by application of a 
vacuum and subsequently oven 
cured or molded. 


PURGING 
type of material from the cylinder 


of an injection molding machine 
by forcing it out with the new 


Cleaning one color or 


color or material to be used in 
Purging 
also available. 


subsequent production. 


materials are 


PUSH-BACK—A device (usually 
hydraulic) used to open the press 
and supply the force to eject the 
molded parts. 


RADIO FREQUENCY—A frequency 
within the range used for radio 
communication and radio fre- 
quency heating. In radio frequency 
preheating the frequencies most 
commonly used are between 10 
and 100 megacycles. 


RAM—See Force Plug. 


RAM TRAVEL—The distance the 
injection ram moves in filling the 
mold, in either injection or trans- 
fer molding. 


REINFORCED MOLDING COM- 
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POUND—Compound supplied by 
raw material producer in the form 
of ready-to-use materials; as dis- 
tinguished from premix (q.v.). 


REINFORCEMENT—a strong inert 
material bound into a plastic to 
improve its strength, stiffness, and 
impact resistance. Reinforcements 
are usually long fibers of glass, 
sisal, cotton, etc—-in woven or 

non-woven form. To be effective, 

the reinforcing material must form 

a strong adhesive bond with the 

resin. 


RELATIVE HUMIDITY—Ratio of 
the quantity of water vapor pres- 
ent in the air to the quantity 
which would saturate it at any 
given temperature. 


RELATIVE VISCOSITY—The rela- 
tive viscosity of a polymer in solu- 
tion is the ratio of the absolute 
viscosities of the solution (of stated 
concentration) and of the pure 
solvent at the same temperature. 

n 

1=— 

No 
where », = relative viscosity, n= 
absolute viscosity of polymer solu- 
tion, 1,- absolute viscosity of 
pure solvent. 


RELEASE AGENT—See 
Agent. 


RESIN—Any of a class of solid or 
semi-solid organic products of 
natural or synthetic origin, gen- 
erally of high molecular weight 
with no definite melting point. 
Resins are generally water-insolu- 
ble and have little or no tendency 
to crystallize. However, certain 
resins, such as some polyvinyl al- 
cohols and polyacrylates, are read- 
ily dispersible in water, and others, 
such as polyamides and polyvinyli- 
dene chloride, are readily crystal- 
lized. See also Gum. 


RESINOID—Any of the class of 
thermosetting synthetic resins, 
either in their initial temporarily 
fusible state or in their final in- 
fusible state. Compare with Ther- 
mosetting. 


RESIN POCKET—An apparent ac- 
cumulation of excess resin in a 
small, localized section visible on 
cut edges of molded surfaces. 


Parting 


RESISTIVITY—tThe ability of a ma- 
terial to resist passage of electrical 
current either through its bulk or 
on a surface. The unit of volume 
resistivity is the ohm-cm., of sur- 
face resistivity, the ohm. 


RESTRICTED GATE—A thin gate 
which, with some materials, helps 
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to prevent residual molding 
stresses and so lowers the tend- 
ency of the part to stick in the 


mold and craze afterward. 


RETAINER PLATE—The plate on 
which demountable pieces, such as 
mold cavities, ejector pins, guide 
pins, and bushings are mounted 
during molding; usually drilled for 
steam or water. 


RETARDER—See Inhibitor. 


RIB—A 
fabricated or molded part. 


reinforcing member of a 


RIGID P.V.C.—Polyviny] chloride or 
a polyvinyl chloride/acetate co- 
polymer characterized by a rela- 
tively high degree of hardness; it 
may be formulated with or with- 
out a smell percentage of plas- 
ticizer. 


RIGID RESIN—One having a mod- 
ulus high enough to be of practical 


importance, e.g., 10,000 p.s.i. or 


greater. 
ROOM TEMPERATURE SETTING 
ADHESIVES—Adhesives which 


set at 68 to 86° F., inclusive, the 
limits for room temperature that 
are specified in ASTM D 618. 


ROSIN—A resin obtained as a resi- 
due in the distillation of crude tur- 
pentine from the sap of the pine 
tree (gum rosin) or from an ex- 
tract of the stumps and other parts 
of the tree (wood rosin). 


ROTATIONAL CASTING—A hollow 
sectional mold is charged with a 
measured amount of fluid plastisol 
and rotated. The plastisol is forced 
against the interior surface of the 
mold by centrifugal force and, as 
the temperature of the material 
rises, it forms a gelled film on that 
surface. Heating of the mold is 
continued until the gelled plastisol 
reaches the fusion temperature, 
after which it is cooled and the 
molding is stripped from the mold. 


ROVING—Fibrous glass reinforce- 
ment made from “cake” packages. 
A number of continuous strands 
are wound on a tube to form a 
cylindrical package; the number 
of strands can be varied—usually 
60 “end” rovings are made. 


RUNNER—In an injection mold, the 
groove that connects the sprue 
with the gate through which the 
plastic composition flows. 


SANDWICH CONSTRUCTIONS— 
Panels composed of a lightweight 


core material—honeycomb, foamed 











plastic, etc. q.v.—to which two 
relatively thin, dense, high strength 
faces or skins are adhered. 


SATURATED COMPOUNDS—Or- 
ganic compounds which do not 
contain double or triple bonds and 
thus cannot add on elements or 
compounds. 


SCORING—Scratching of the surface 
of a mold caused by interference 
due to mis-matching or oversized 
force plug. 


SCRAP—Sprues, runners, rejects, 
and other thermoplastic waste ma- 
terial which can be reground to 
particle size and mixed with virgin 
material for re-use. 


SEGREGATION-—-A close succession 
of parallel, relatively narrow and 
sharply defined, wavy lines of color 
on the surface of a plastic which 
differ in shade from surrounding 
areas, and create the impression 
that the components have sep- 
arated. 


SEMI-AUTOMATIC PRESS—A hy- 
draulic press in which certain op- 
erations are automatic. 


SEMI-POSITIVE MOLD—A mold 
which allows a small amount of 
excess material to escape when it 
it closed. See Flash Mold, Positive 
Mold. 


SET (v.)—To convert a liquid resin 
or adhesive into a fixed or hard- 
ened state by chemical or physical 
action, such as condensation, poly- 
merization, oxidation, vulcaniza- 
tion, gelation, hydration, or evapo- 
ration of volatile constituents. See 
also Cure. 


SETTING TEMPERATURE—The 
temperature to which a liquid 
resin, an adhesive, cr products or 
assemblies involving either is sub- 
jected to set the resin or adhesive. 


SETTING TIME—The period of time 
during which a molded or extruded 
product, an assembly, etc., is sub- 
jected to heat and/or pressure to 
set the resin or adhesive. 


SHEAR STRENGTH—a) The ability 
of a material to withstand shear 
stress. b) The stress at which a 
material fails in shear. 

SHEETER LINES—P arallel 
scratches or projecting ridges dis- 
tributed over a considerable area 
of a plastic sheet. 


SHELF LIFE—See Storage Life. 


SHORT—Mark on surface of 
moided article indicating incom- 
plete filling of the mold. 


SHOT—The yield from one complete 
molding cycle. 


PLASTICS GLOSSARY 


SHOT CAPACITY—The maximum 
weight of material which an injec- 
tion machine can inject per cycle 
into a mold. 


SHRINK FIXTURE—See Cooling 
Fixture. 


SIDE BARS—Loose pieces used to 
carry one or more molding pins, 
and operated from outside the 
mold. 


SIDE DRAW PINS—Projections 
used to core a hole in a direction 
other than the line of closing of a 
mold, and which must be with- 
drawn before the part is ejected 
from the mold. 


SILICONE—One of the family of 
polymeric materials in which the 
recurring chemical group contains 
silicon and oxygen atoms as links 
in the main chain. At present these 
compounds are derived from silica 
(sand) and methyl chloride. The 
various forms obtainable are char- 
acterized by their resistance to 
heat. 

Silicones are used in the follow- 
ing applications: a) Greases for 
lubrication. b) Rubber-like sheet- 
ing for gaskets, etc. c) Heat-stable 
fluids and compounds for water- 
proofing, insulating, etc. d) Ther- 
mosetting insulating varnishes and 
resins for both coating and lami- 
nating. 


SINK-MARK—Dimple-like depres- 
sion in the surface of a molded 
piece indicating that it has re- 
tracted from the mold; mark has 
well-rounded edges and shqws a 
surface film. 


SINKING A MOLD—See Hobbing. 


SINTERING—In forming articles 
from fusible powders, e.g., nylon, 
the process of holding the pressed- 
powder article at a temperature 
just below its melting point for 
about % hour. Particles are fused 
(sintered) together, but the mass, 
as a whole, does not melt. 


SIZING (n.)—The process of apply- 
ing a material to a surface to fill 
pores and thus reduce the absorp- 
tion of the subsequently applied 
adhesive or coating or to other- 
wise modify the surface. Also, the 
surface treatment applied to glass 
fibers used in reinforced plastics. 
The material used is sometimes 
called Size. 


SLIP FORMING—Sheet forming 
technique in which some of the 
plastic sheet material is allowed to 
slip through the mechanically op- 
erated clamping rings during a 
stretch-forming operation. 


SLIP-PLANE—Plane within trans- 


parent material visible in reflected 
light, due to poor welding and 
shrinkage on cooling. 


SLURRY PREFORMING—Method 


of preparing reinforced plastics 
preforms by wet processing tech- 
niques similar to those used in the 
pulp molding (q.v.) industry. 


SLUSH MOLDING—Method for 


casting thermoplastics, in which 
the resin in liquid form is poured 
into a hot mold where a viscous 
skin forms. The excess slush is 
drained off, the mold is cooled, 
and the molding stripped out. 


SNAP-BACK FORMING—Sheet 


forming technique in which an ex- 
tended heated plastic sheet is al- 
lowed to contract over a male form 
shaped to the desired contours. 


SOLUTION—Homogeneous mixture 


of two or more components, such 
as a gas dissolved in a gas or 
liquid, or a solid in a liquid. 


SOLVENT—Any substance, usually 


a liquid, which dissolves other sub- 
stances. 


SOLVENT MOLDING—Process for 


forming thermoplastic articles by 
dipping a male mold in a solution 
or dispersion of the resin and 
drawing off the solvent to leave a 
layer of plastic film adhering to 
the mold. 


SPECIFIC ADHESION—Adhesion 


between two surfaces which are 
held together by valence forces of 
the same type as those which give 
rise to cohesion. See also Mechani- 
cal Adhesion. 


SPECIFIC GRAVITY—The ratio of 


the weight of the molded piece as 
compared to the weight of an equal 
volume of water. 


SPECIFIC VISCOSITY—The specific 


viscosity of a polymer is the rela- 
tive viscosity of a solution of 
known concentration of the poly- 
mer minus one. It is usually deter- 
mined for a low concentration of 
the polymer (0.5 g. per 100 ml. of 
solution or less). 


N—N 
—1, 





“sp = 
No 
where 1,» = specific viscosity n, = 
relative viscosity. 


SPINNERET—A metal plate with 


holes through which a plastic ma- 
terial passes into a solidifying me- 
dium, to form filaments or fibers. 


SPINNING—Process for producing 
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synthetic fibers and filaments by 
forcing a viscous resin solution 
through fine holes in a spinneret, 
q.v. 


SPIN WELDING—A process of fus- 
ing two objects together by forcing 
them together while one of the 

until frictional 

heat melts the interface. Spinning 
is then stopped and pressure held 
until they are frozen together. 


pair is spinning, 


SPLIT-RING MOLD—A mold in 
which a split cavity block is as- 
sembled in a chase to permit the 
forming of undercuts in a molded 
piece. These parts are ejected from 
the mold and then separated from 
the piece. 


SPRAYED METAL MOLDS—Mold 
made by spraying molten metal 
onto a master until a shell of pre- 
determined thickness is achieved. 
Shell is then removed and backed 
up with plaster, cement, casting 
resin, or other suitable material. 
Used primarily as a mold in sheet- 
forming processes. 


SPREAD—The quantity of adhesive 
per unit joint area applied to an 
adherend. It is preferably ex- 
pressed in pounds of liquid or solid 
adhesive per thousand square feet 
of joint area. Single spread refers 
to application of adhesive to only 
one adherend of a joint. Double 
spread refers to application of 
adhesive to both adherends. 


SPREADER—A streamlined metal 
block placed in the path of flow 
of the plastics material in the 
heating cylinder of extruders and 
injection molding machines to 
spread it into thin layers, thus 
forcing it into intimate contact 
with the heating areas. 


SPRUE—Feed opening provided in 
the injection or transfer mold; also 
the slug formed at this hole. Spur 
is a shop term for the sprue slug. 


SPRUE BUSHING—A hardened 
steel insert in an injection mold 
which contains the tapered sprue 
hole and has a suitable seat for the 
nozzle of the injection cylinder. 
Sometimes called an Adapter. 


SPRUE LOCK—In injection molding, 
a portion of the plastic composi- 
tion which is held in the cold slug 
well by an undercut; used to pull 
the sprue out of the bushing as the 
mold is opened. The sprue lock 
itself is pushed out of the mold by 
an ejector pin. When the under- 
cut occurs on the cavity block re- 
tainer plate, this pin is called the 
Sprue Ejector Pin. 
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STABILIZER—An ingredient used 
in the formulation of some plastics, 
especially elastomers, to assist in 
maintaining the physical and 
chemical properties of the com- 
pounded materials at their initial 
values throughout the processing 
and service life of the material. 


STAPLE FIBERS—Fibers of spin- 
nable length manufactured directly 
or by cutting continuous filaments 
to short lengths. 


STARVED JOINT—A joint which 
has an insufficient amount of ad- 
hesive to produce a satisfactory 
bond. 


STEAM PLATE—Mounting plate for 
molds, cored for circulation of 
steam. 


STEROSPECIFIC—Loosely defined 
as “the arrangement of molecules 
in a specified form.” More specifi- 
cally, it is described as the ar- 
rangement of polymers in a pre- 
determined geometric form rather 
than in random fashion. 


STITCHING—The progressive weld- 
ing of thermoplastic materials by 
successive applications of two 
small mechanically operated elec- 
trodes, connected to the output 
terminals of a radio frequency gen- 
erator, using a mechanism similar 
to that of a normal sewing ma- 
chine. 


STORAGE LIFE—The period of 
time during which a liquid resin 
or packaged adhesive can be stored 
under specified temperature condi- 
tions and remain suitable for use. 
Storage life is sometimes called 
Shelf Life. 


STRETCH FORMING—A plastic 
sheet forming technique in which 
the heated thermoplastic sheet is 
stretched over a mold subsequent- 
ly cooled. 


STRIPPER-PLATE—A plate that 
strips a molded piece from core 
pins or force plugs. The stripper- 
plate is set into operation by the 
opening of the mold. 


SUBSTRATE—A material upon the 
surface of which an adhesive con- 
taining substance is spread for any 
purpose, such as bonding or coat- 
ing. A broader term than Ad- 
herend. 


SURFACE RESISTIVITY—The elec- 
trical resistance between opposite 
edges of a unit square of insulating 
material. It is commonly expressed 
in ohms. (Also covered in ASTM 
D257-54T.) 


SUSPENSION—Dispersion of a solid 
in a liquid. 





small 


SWEATING—Exudation of 
drops of liquid, usually a plas- 
ticizer or softener, on the surface 
of a plastic part. 


SYNTHETIC (n., a.) —Chemical com- 
pound made from elements or 
simple compounds; applied par- 
ticularly to substances that dupli- 
cate other substances occurring 
in nature. 


SYNTHETIC RESIN—A_ complex, 
substantially amorphous, organic 
semi-solid, or solid material 
(usually a mixture) built up by 
chemical reaction of comparatively 
simple compounds, approximating 
the natural resins in luster, frac- 
ture, comparative brittleness, in- 
solubility in water, fusibility or 
plasticity, and some degree of rub- 
ber-like extensibility; but com- 
monly deviating widely from natu- 
ral resins in chemical constitution 
and behavior with reagents. 


T 


TACK—Stickiness of an adhesive, 
measurable as the force required 
to separate an adherend from it by 
viscous or plastic flow of the ad- 
hesive. 


TACK RANGE—The period of time 
in which an adhesive will remain 
in the tacky-dry condition after 
application to an adherend, under 
specified conditions of tempera- 
ture and humidity. 


TAPPING—Cutting threads in the 
walls of a circular hole. 


TAR—Dark-colored substance of 
variable composition, liquid or 
semi-liquid at room temperature, 
often possessing «= characteristic 
odor, usually insoluble in water 
but soluble in carbon disulfide, 
benzol, etc., and which on distilla- 
tion, oxidation, etc., forms a pitch. 


TENSILE STRENGTH—The pulling 
force necessary to break a given 
specimen, divided by the cross- 
sectional area. 


THERMAL CONDUCTIVITY—Abil- 
ity of a material to conduct heat; 
physical constant for quantity of 
heat that passes through unit vol- 
ume of a substance in unit of time 
when difference in temperature of 
two faces is 1°. 


THERMAL EXPANSION—See Co- 
efficient of. 


THERMOPLASTIC (a.)—Capable of 
being repeatedly softened by heat 
and hardened by cooling. (n.)—A 
material that will repeatedly soften 
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when heated and harden when 
cooled. 


THERMOSET—A material that will 


undergo or has undergone a 
chemical reaction by the action of 
heat, catalysts, ultra-violet light, 
etc., leading to a relatively in- 
fusible state. 


THERMOSETTING RESIN—A syn- 


thetic resin which will harden and 
become permanently infusible and 
insoluble under the influence of 
heat. 


THIXOTROPY—The property by 


which some compositions become 
solid at rest but liquefy again on 
agitation. 


THREAD PLUG—A part of a mold 


that shapes an internal thread and 
must be unscrewed from the fin- 
ished piece. 


TOGGLE ACTION—A mechanism 


T 


which exerts pressure developed 
by the application of force on a 
knee joint. It is used as a method 
of closing presses and also serves 
to apply pressure at the same time. 


OLERANCE—The maximum vari- 
ation in accuracy in the size of a 
molded or fabricated piece to be 
satisfactory for assembly. 


TORPEDO—The torpedo-shaped de- 


vice fitted into the center of the 
heating chamber of an injection 
machine to assist in the transfer 
of heat to the material. 


TRANSFER MOLDING—A method 


of molding thermosetting mate- 
rials, in which the plastic is first 
softened by heat and pressure in a 
transfer chamber, then transferred 
through suitable sprues, runners, 
and gates into a closed mold for 
final curing. 


TUMBLING—Finishing operation for 


small plastic articles by which 
gates, flash, and fins are removed 
and/or surfaces are polished by 
rotating them in a barrel together 
with wooden pegs, sawdust, and 
polishing compounds. 


U 


ULTRA-VIOLET—Zone of invisible 


radiations beyond the violet end of 
the spectrum of visible radiations. 
Waves are shorter than those of 
light and characterized by chemi- 
cal action. 


UNDERCUT—Any indentation in or 


protrusion from a molded piece 
beyond the direct draw line. 


PLASTICS GLOSSARY 


UNICELLULAR—With foamed plas- 
tics, each cell an isolated unit. 
Equals “closed-cell.” 


UNSATURATED COMPOUNDS— 
Compounds having more than one 
bond between two adjacent atoms 
and capable of adding other atoms 
at that point to reduce it to a 
single bond. 


UREA FORMALDEHYDE RESIN 
(Urea Resin)—A synthetic resin 
derived from the reaction of urea 
(carbamide) with formaldehyde or 
its polymers. 


Vv 


VACUUM FORMING—Method of 
sheet forming in which the plastic 
sheet is clamped in a stationary 
frame, heated, and drawn down by 
a vacuum into a mold. In a loose 
sense, it is sometimes used to refer 
to all sheet forming techniques, 
including Drape Forming (q.v.), 
involving the use of vacuum and 
stationary molds. 


VACUUM METALIZING—Deposit- 
ing a metal coating on a plastic 
in a vacuum chamber. 


VALUE—tThat attribute which de- 
scribes the lightness of a color, 
e.g., a color. may be classed as 
equivalent to some member of the 
series of grays ranging from black 
(the zero member) to white. 


VENEER—A thin sheet of wood, 
generally within the thickness 
range of 0.01 to 0.0125 inch. 


VENT—In a mold, a shallow chan- 
nel or minute hole cut in the 
cavity to allow air to escape as the 
material enters. 


VERTICAL FLASH RING—The 
clearance between the force plug 
and the vertical wall of the cavity 
in a positive or semi-positive mold; 
also the ring of excess material 
which escapes from the cavity into 
this clearance space. 


VINYL RESIN—A synthetic resin 
formed by the polymerization of 
chemical compounds containing 
the group CH, = CH—. 


VISCOSITY—Internal friction or re- 
sistance to flow of a liquid. The 
constant ratio of shearing stress to 
rate of shear. 


VOLUME RESISTIVITY (Specific 
Insulation Resistance)—The elec- 
trical resistance between opposite 
faces of a l-cm. cube of insulat- 
ing material. It is measured under 
prescribed conditions using a di- 


rect current potential after a spe- 
cified time of electrification. It is 
commonly expressed in ohm-cen- 
timeters. The recommended test is 
ASTM D257-54T. 


VULCANIZATION—A chemical re- 
action in which the physical prop- 
erties of a rubber are changed in 
the direction of decreased plastic 
flow, less surface tackiness, and 
increased tensile strength by re- 
acting it with sulfur or other suit- 
able agents. 


Ww 


WARM SETTING ADHESIVES—A 
term which is sometimes used as 
synonymous with Intermediate 
Temperature Setting Adhesives. 


WARP—Dimensional distortion in a 
plastic object after molding. 


WELD-MARK—Mark formed by the 
incomplete union of two or more 
streams of plastic material flowing 
together in a mold. 


WELDING—1) Hot gas welding: A 
method of welding thermoplastic 
materials in which the material is 
heated by a jet of hot air or inert 
gas directed from a_ welding 
“torch” on to the area of contact 
of the surfaces which are being 
welded. Welding operations to 
which this method is applied nor- 
mally require the use of a filler 
rod. 2) Especially in Europe, to 
mean heat sealing, either conduc- 
tive or electronic. 


WET STRENGTH—The strength of 
paper when saturated with water, 
especially used in discussions of 
processes whereby the strength of 
paper is increased by the addition, 
in manufacture, of plastics resins. 
Also, the strength of an adhesive 
joint determined immediately after 
removal from a liquid in which it 
has been immersed under specified 
conditions of time, temperature, 
and pressure. 


WORKING LIFE—The period of 
time during which a liquid resin 
or adhesive, after mixing with 
catalyst, solvent, or other com- 
pounding ingredients, remains 
usable. 


Y 


YIELD VALUE—The lowest pres- 
sure at which a plastic will flow. 
Below this pressure the plastic be- 
haves as an elastic solid; above, as 
a viscous liquid. 
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Preforms for 


700, 703 


685, 686, 
691, 694, 695, 696 
Presses, manufacturers of .. 1018 
Shrinkage of materials ..684, 688, 
691, 696, 701, 702 
Teflon 694 
Temperature control ... 686, 687, 
691, 700, 703, 890 
Types of molds ............. 681 
Urea formaldehyde 
COMPRESSIVE STRENGTH 
Properties chart facing 554 
COMPRESSORS 
Manufacturers of 


CONDUCTIVITY, THERMAL 
roperties chart facing 554 


CONTROL EQUIPMENT 
Extrusion 
Injection molding 
Manufacturers of 
Temperature, compression 
molding 
691, 700, 703, 890 
Temperature, extrusion .... 714, 
715, 718, 719, 721, 726, 731, 893 
Temperature, transfer mold- 


Transfer molding 


CORE MATERIALS (See Ex- 
panded Plastics) 


CORROSION 
Acrylic resistance 
Nylon resistance; marine 
equipment 
Plastics tools, resistance of .. 


COTTON 
Fibers chart 
Eee Pre ee 469, 471 
Laminates chart 


COUMARONE-INDENE 


Adhesives chart 
Applications 
Characteristics 
Coatings chart 
Manufacturers of 


DECORATING 
Colorants for plastics ....... 367 
Dip coating 
Embossing 
Fill-in marking 
Film and sheeting 
Melamine moldings ......... 
Metalizing 
Momted plastics ............ 
Paints used 
Polystyrene 
Roll-leaf hot-stamping 
Roller coating 
Screen process printing 
Spray coating 


DECORATING FILM AND 
SHEETING 

DENSE WOOD (See Wood, 
Modified) 

DESTATICIZERS 


DIATOMACEOUS SILICA 
(See Fillers) 


DIELECTRIC BREAKDOWN 
Properties chart facing 554 


DIES (See also Molds) 
Heat-sealing, electronic 


DIES, EXTRUSION (See 
Extrusion) 
DIRECTORY 
DISSIPATION FACTOR 
Properties chart 
DISTORTION, HEAT 
Properties chart 


DRAWING (See Forming) 


facing 


facing 


DRILLING (See Fabricating 
and Finishing, Machining, 
and specific materials) 


DUPLICATING MACHINES . 


Manufatcurers of 


DYES (See Color and Coloring) 


ELECTRICAL INSULATION 
Polyethylene 
Silicone resins ........... 149, 
Vinyl chloride 


ELECTRICAL PROPERTIES 
Properties chart 


ELECTRONIC HEAT-SEAL- 


EMBOSSING 


Processes of 


ENAMEL (See Coatings and 
Paints) 


ENCAPSULATION OF ELEC- 
TRICAL COMPONENTS . 


ENGINEERING AND 
METHODS 


ENGRAVING (See also 
Decorating) 
Machine engraving 


EPOXY RESINS 

Adhesives 

Bonding of 

Casting 

Coating use 

Coatings chart 

Coatings, surface 

Commercial curatives for 
(Table) 

Curing process 

Foams 

Historical development 

Laminates 

Molding compounds 

Potting and encapsulation of 
electrical components . 

Properties chart 

Properties of 

Resin synthesis 

Tooling, use in 
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se as stabilizers ...... 380 
ee o~e ie 

E )UIPMENT (See Machinery 

and Equipment) 
E!'HOXYLENE RESINS (See 
Epoxy Resins) 

ETHYL CELLULOSE , 97 
Adhesives chart ..... . 564 
Characteristics ........... 100 
ee 972 


Compounding and processing 99 


Extrusion of 715 
Films chart , 559 
Injection molding ........ 658 
Low-pressure laminating 
resins chart ..... ee 
Manufacturers of . 1018 
Molding temperature for ... 659 
Plasticizers chart .......... 598 
Properties chart ..... facing 554 
I ns 75. kite ova: Sola i abe . 100 
ETHYLENE POLYMERS 
(See Polyethylene) 
EXPANDED PLASTICS (See 
also Foamed Plastics and 
Foaming Plastics) 
Manufacturers of 1018 
NE ae Gee haw sistas. . 1d 
EXPANSION, THERMAL 
Properties chart ...... facing 554 
EXTENDERS (See Fillers) 
PM ob ts cvcccbicce 13, 704 
pO rere 709 
Acrylonitrile-butadiene- 
styrene polymer blend... 730 
Adiabatic system ........ . Tz 
ae 715 
Coating (polyethylene) proc- 
rss 2 Pye ee ee are a 
Control equipment ......... 892 


TT. 707, 712 


errr 721, 724, 725, 
726, 730, 731, 732, 734, 901 
Equipment for ..... 712, 717, 721, 
725, 726, 727, 730, 731, 732, 898 
Film and sheeting ...... 709, 901 
Instrumentation ............ 708 
Oe a ee 712 
Machinery, manufacturers of 1018 
peer GNIVO ..555...05...... 900 
TS 2 Ae ee 717 
Polycaprolactam nylon ..... 721 
Polyethylene ........... 116, 732 
Polyvinyl chloride ......... 727 
Screw design ........... 726, 715 
Screw extrusion, process .... 704 
Screw, metering type .. 705, 717, 
718, 721 

Screws for .... 727, 730, 731, 900 
Bs coe COU! 152, 157 


Tefion 





Temperature control ... 714, 


718, 719, 721, 726, 731, 893, 


Vacuum forming .... —e 
Vinyls, plasticized ( Table re. 
Vinyls, rigid ..... : 
Vinyls, unplasticized (Table ) 
Wire coating, Kel-F 
Wire coating, nylon . 
Wire coating, polyethylene . 
Wire coating, Teflon . 

Wire coating, vinyls 


FABRICATING AND 
FINISHING ... 14, 818 
Adhesive bonding 818 
Ashing and buffing ... 827 
Broaching laminates ... Si7 
Buffing laminates .. 517 
Chrome-plating equipment 911 
Drilling laminates ...... 515 
Drilling thermoplastics 826 
Filing thermoplastics . 827 
Piniah WhEGIS 0.2.06 6060868: 827 
Flycutting laminates ee 515 
Gear cutting, plastics lami- 
REE Kc ere ech ese bean 516 
Grinding rod stock ......... 827 
Grinding tubes and rods . 517 
Hardening equipment ...... 911 
IN oa iy 5: ets 0 ars cw 514 
Lathe operations on laminates 516 
Milling laminates .......... 515 
Planing and shaping lami- 
NII, sa cas stidiss are aeracaa 516 
Plastics tooling a. a 
POMARING 6.6.5. é60%. 917, 828, 911 
Punching laminates ........ 516 
Sanding and grinding lami- 
eee eS 317 
Sanding thermoplastics ..... 827 
Sawing laminates .......... 514 
Sawing thermoplastics ...... 825 
Screw machine and turret- 
BORIS: TONE oc cicca sn ccisinces 516 
Shaving laminates ......... 517 
Shearing, blanking, punching 827 
Shearing laminates ......... 514 
Tapping laminates .......... 515 
Thermoplastics, machining ..* 824 
Tool design and operation .. 824 
Turning, threading, tapping . 826 
Welding, hot-gas ....... 838 
FABRICS 
Cotton reinforcements .. 478, 481 
Glass reinforcements ....... 472 
Macerated, as fillers ....... 469 
Nonwoven fabrics ......... 479 
Synthetic fiber reinforce- 
RN aS yt bo deua news 478 
MUD circ cas anny swe ss 480 
FIBERS (See also Fabrics and 
Fibers Chart) 
SOS ee 145 


Synthetic and cellulosic 





FIBERS CHART : 580 


FIBROUS GLASS, 
PREFORMING 923 


FIBROUS GLASS 


REINFORCEMENTS 72 
Economics, costs 477 
Fiber surface 172 
Finishes, types and sources 

(Table) 174 
Manufacture 172 
Mats .. 174, 475 
Rovings 174, 477 
Woven fabrics 176 
Yarn nomenclature 176 
Yarns, use of 175 


FILLERS (See also specific 
materials) 


Alpha-cellulose 169, 471 
Asbestos ... 169, 470 
Carbon black 170) 
COCO cecccs 169, 471 
Diatomaceous .. , 170 
For adhesives .. 184 
For electrical potting and en- 
capsulation Re ee 756 
RY ac uxiecs ec : : 470 
Graphite ..... iets 170) 
Impact values .. 468 
Keratin products .. 469 
Lignin ...... ey 469 
Oe re eee 170 
a. ee 470 
Macerated fabric , 169 
Paper, chopped .. ee 
Properties of .... 3a 
BEE au x Gawkhases 169 
Sisal fiber ...... ae 469 
Soybean meal .. eee, 
Types of (Table) °c ae 
Wood flour ... ee 469 


FILLERS AND REINFORCE- 
MENTS . Uigistln: araVatocn ae 


FILM AND SHEETING (See 


also Films Chart) . cee OR 
Acrylle ...i%. 438, 439, 441, 742 
Calendering ............ 906, 907 
Cellulose acetate ... 437, 440, 741 
Decorating .... ..... 444, 445 
Extrusion of ........ . 709, 901 
EET O POLE Oe 442 


Low-pressure laminating 

resins chart ... «cates? Cae 
Manufacturers of ........... 1018 
Physical properties ef form- 

able rigid sheets (Table) .. 441 


er er ee 145 
Polyethylene 116, 437, 440, 441 
Rubber hydrochloride ...... 163 
Styrene copolymers ..... 440, 741 


WAS craccues 434, 440, 729, 742 


33 




























































FILMS CHART 


FINISHING (See Fabricating 


and Finishing) 


FLAMMABILITY 


Properties chart facing 


FLEXURAL STRENGTH 


Properties chart ... facing 


FLUORIDES (See 
Flucrothene, Bakelite 
Kel-F; Teflon) 


FLUOROETHYLENE 
POLYMERS .. 


FLUORORUBBERS 


FLUOROTHENE, BAKELITE 
Properties chart ..... facing 
FOAMED PLASTICS (See also 
Expanded Plastics and 
Foaming Plastics) .... 
Cellulose acetate 
Epoxy ini 
Flexible foam . 
Phenolics 
Polyethylene . 
Polystyrene 
Polyurethane 
Preparation of .... 338, 341, 
348, 349, 351, 354, 
Rigid foams .. 
Silicone 
Syntactic foam ; 
Use in sandwich construc- 
tions 


WED ks ae addecawe esa ha 167, 
FOAMED PLASTICS CHART 


FOAMING PLASTICS 
Foaming agents 
Polystyrene foams 


FORMING 
Mechanical forming thermo- 
plastic sheet 
Plug and ring 
Pressure forming dant 
Rigid thermoplastic sheets . . 
Slip ring 


FOUNDRY INDUSTRY 


Phenolic resin usage 


FURANE RESINS 
Adhesives chart .. 
Chemistry 
Coatings chart .. 
Manufacturers of 
Processes 
Properties chart 
Properties of ... 


FURFURAL (See Furane 
Resins) 


FURFURYL ALCOHOL 
(See Furane Resins) 


GLASS 
Fibers chart 
Fibrous, manufacture of .... 
Fibrous, preforming of .. 


Laminates chart 
Reinforcements, fibrous .... 


GLOSSARY 
GLUE AND GLUING (See 


Adhesives) 
GRAPHITE (See Fillers) 


GRINDERS 909 
Manufacturers of 


156, 159, 440 


HARDNESS 
Properties chart facing 


HEAT CONDUCTIVITY 
Properties chart facing 


HEAT DISTORTION 


Properties chart facing 


HEAT-SEALING 
ne  / 
Equipment for 
High-frequency 
Resistance 


HEATING 

Extruders 

Mold and preform tempera- 

tures }, 

691, 700, 703, 
Molding machine cylinders . 
Preheating alkyds .......... 
Preheating, dielectric 
Preheating melamine mold- 

ing compounds 
Preheating phenolics ....... 
Vacuum forming, heaters 


HOBBING PRESSES 
Manufacturers of 


HYDROXYETHYL 
CELLULOSE 
Adhesives chart 
Characteristics 
Coatings chart .. 
Preparation of 


IMPACT STRENGTH 
Properties chart facing 554 


INDEX OF REFRACTION 
Properties chart facing 554 


INJECTION MOLDING ... 
Acrylics 
Annealing of molded 


Control equipment 

Equipment for 

Gates, restricted ... 
662, 664, 669, 671, 

General operation 

Kel-F 

Mold design 654, 656, 

660, 663, 669, 

Mold temperature 

Molding temperatures for 
MUNIN So cote aiadcse sete 

Molding temperatures for 
cellulosics 

Molding temperatures for 
Kel-F 


Molding temperatures for ny- 


Molding temperatures 
polyethylene 666, 66 
Molding temperatures for 
polystyrene 

674, 675, 677, 
Molding temperatures for 


Polyethylene 

Polystyrene 

Reinforced plastics ...... 5 
Styrene 

Styrenes, special 
Time-saving devices ........ 
Vinyls 


INORGANIC PLASTICS 
Ceramoplastic materials .. 
Cold molded 
Glass bonded mica 


INSERTS 
Manufacturers of 


INSTRUMENTATION 
Control equipment 


INSULATION, BUILDING ... 


ION EXCHANGE RESINS .. 
Acrylic based 
Applications of 
Equipment and operation ... 
Manufacture of 
Manufacturers of 
Pharmaceutical uses 
Properties of 
IN ee cncinebateanc tine 
Sugar refining, use in 
Types of 
Uranium recovery 
Water conditioning 


ISOBUTYLENE-DIOLEFIN 
Coatings chart 


ISOCYANATE RESINS 
ere 128, 182 
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D IMPACT STRENGTH 


yperties chart facing 


Characteristics of 
Extrusion of 

Films chart 

Injection molding 
Molding temperatures 
Properties chart 


KERATIN PRODUCTS 
(See Fillers) 


LABORATORY PRESSES 
Manufacturers of 


LACQUERS (See Coatings) 


LAMINATES (See also Lami- 
nates Chart and Laminat- 


Acetate film 

Aluminum foil to plastic film 

Applications of 442, 443, 

Asbestos, use in 

Epoxy 

Glass-Teflon laminates 

High-pressure laminates: 
background 

High-pressure laminates: 
special grades 

Laminated sheets: military 
and NEMA grades (Table) 

Low-pressure 

Machining 

Manufacturers of 

Melamine resins in 

Molded laminates ....... 

Polyesters in 

Printed circuits 

Properties chart 

Properties of 

Properties of (Table) 

Reinforcements, cotton .. 

Reinforcements, nonwoven 
fabrics or mats ........... 

Reinforcements, synthetic 


Reinforcements, textile fibers, 
properties of (Table) 

Reinforcements, woven 
fabrics 

Rods 

Silicone 

Tubes 


DEX 


LAMINATES CHART .... 


LAMINATES AND REIN- 
FORCED PLASTICS 


(See Reinforced plastics) 


LAMINATING 
Equipment for 
Low-pressure laminating 
resins chart 
Methods of 


Phenolic resins 


LATHES 
Manufacturers of 


LEATHER 


Acrylic based coatings .... 


LIGNIN 
ye Ss 
Laminates chart 
Manufacturers of 


LOSS FACTOR 


Properties chart facing 


LOW-PRESSURE LAMINAT- 
ING (See Laminates, 
Laminating, and Rein- 
forced Plastics) 


LOW-PRESSURE LAMINAT- 
ING RESINS CHART .... 


LUBRICANTS 
Silicone 


LUMINESCENT MATERIALS 
Manufacturers of 
Theory of 


MACHINERY AND EQUIP- 
MENT (See also specific 
items) 

Manufacturers of 


MACHINING (See also specific 

materials) 

Adhesive bonding 

Ashing and buffing 

Broaching laminations ...... 

Buffing laminates 

Drilling laminates 

Drilling thermoplastics 

Filing thermoplastics 

| 

Flycutting laminates 

Gear cutting, plastics lami- 
nates 

Grinding rod stock 

Grinding tubes and rods .... 

Laminates 

Lathe operations on lami- 
nates 

Milling laminates ....... 


Planing and shaping lami- 


Polishing 

Punching laminates . 

Sanding and grinding lami- 
nates 

Sanding thermoplastics . 

Sawing laminates . are 

Sawing thermoplastics ...... 

Screw machine and turret- 
lathe work .. Pe 

Shaving laminates . PY 

Shearing, blanking, punching 

Shearing laminates 

Tapping laminates .... 

Thermoplastics 

Tool design and operation .. 

Turning, threading, tapping . 

Welding, hot-gas ... 


MAGAZINES .... 


MELAMINE RESINS 
Adhesives 
Applications of 
Coatings 
Coatings chart 
Compression molding of .... 
Decorative use of 
Fillers for 
Laminates, use of 
Laminates chart 
Manufacturers of 
Properties chart facing 
Textile treatments .......... 


METALIZING 
Cathodic sputtering 
Characteristics and use 
Chemical reduction 
Design for 
Electroplating 
Equipment and plant 
Inlay processes 
Surface preparation 

METHYL CELLULOSE 
Adhesives chart 
Manufacturers of 


METHYL METHACRYLATE 
(See Acrylics) 


MICA 
Fillers 
Glass bonded 
Manufacturers of 
Properties chart 


MILLING (See Machinery) 


MILLING MACHINES 
Manufacturers of 


MODELS 


Manufacturers of 
MOLD LUBRICANTS 


MOLDING (See also specific 
type) 
Plastisols 
Slush molding 


827 
514 
515 
824 
824 
826 
838 


615 


94 


2, 181 


94 
95 
572 
686 
688 
94 
95 


586 


594 


95 





MOLDING COMPOUNDS 


Epoxy based 


Melamine formaldehyde 
Silicone ' 
Urea formaldehyde 


MOLDING COMPOUNDS, 
FILLERS FOR . 


MOLDS (See also specific 
types) 

Alkyds, compression 
Casting, acrylics 
Design for acrylics 
Design for cellulosics 
Design for nylon 
Design for phenolics 
Design for polyethylene 
Design for urea 
Design for Teflon 
Design for vinyls 
Electrical potting 
Lubricants for 
Manufacturers of 
Mold making, equipment for 


Plastisols ; . 758, 
Plunge . 682, 


Tooling 


MONOFILAMENTS 
(See Fibers) 


MYCALEX 


Properties chart facing 


NATURAL GAS 


Use in plastics industry 


NATURAL RESINS 
Accroides 
Adhesives chart 
Amber 
Asphalts 
Cashew 
Coatings chart 
Copals 
Damars 
East Indias ... 
Rosin .. 
Shellac 


Vinsol 


NEOPRENE RUBBER 


Adhesives chart .... 
NITRILE RUBBER .. 
NYLON RESINS 


Applications of .. 
Coatings 

Coatings chart . 
Extrusion of . 
Fibers chart .. 
Filler, use as ... 
Films chart 
Injection molding 
Laminates chart... 
Laminates, use in 
Machining 
Manufacturers of 
Mechanical parts, use for 


36 


684 
747 
656 
658 
663 
700 
669 
691 
696 
680 
757 
829 


1018 


907 
760 
700 
744 


Molding temperatures 

Molds for 

Processing 

Properties chart 554 
Properties of .............. 130 
Types of (Table) 


oO 


OIL-REACTIVE ESTER RESINS 
Coatings chart 

OLEORESINOUS MATERIALS 
Adhesives chart 
Coatings chart 

OPTICAL PROPERTIES 


Properties chart 


ORGANOSOLS 


Composition and use . 


facing 


oo skew 


PAINTS (See also Coatings) 
Alkyd resins in 
Styrene resins in 
Used in decorating 
Vinyl resins in 


PAPER 
Chopped, as filler 
Coating with nylon 


PAPER TREATMENT 


Melamine resins for 
PEANUT PROTEIN 
PETROLEUM 


Petrochemicals in plastics .. 


PETROLEUM RESINS 
Sources of 
Uses of 


PHENOL-FORMALDEHYDE 
RESINS (See also Phenolic 
Resins) 

Potting 


of electrical com- 


Properties chart 554 


PHENOLIC RESINS 135 
Adhesives , 181 
Adhesives chart 564 
Bonding agents 138 
Bonding of 822 
Casting , 182 
Chemistry and manufac- 

ture , 176 
Coatings , 177 
Coatings chart 572 
Compression molding of .... 698 
Foamed phenolics .......... 136 
SE Faria oth cena aes eiacanc wen 352 
Forms of 136 


Foundry use 

Laminating uses ........... 

Low-pressure laminating 
resins chart 

Manufacturers of 

Molding compounds 

Molding compounds, 
for 

Properties chart 

Tooling, use in 

PHOSPHORESCENT PIG- 


MENTS (See Luminescent 
Materials) 


PHTHALIC ACID RESINS 
(See Alkyd Resins) 


PHYSICAL PROPERTIES 
Properties chart facing 


PIGMENTS (See Color and 
Coloring) 


PIPES (See Tubes and Pipes) 
PLANING MACHINES 


Manufacturers of 
PLASTICIZERS 
Functions of 
Mechanism of plasticization . 
Polyester 
Polyvinyl 
pounds 
Types of 


PLASTICIZERS CHART .... 
PLASTICS, PRIMER OF .... 
PLASTICS PROPERTIES 


facing 


fillers 


chloride com- 


PLASTICS TOOLING 
PLASTIGELS 


PLASTISOLS 
Dip molding 
Low-pressure injection mold- 
ing 
Manufacturers of 
Molding of 
Rotational molding of 
Use with vinyl chloride res- 


POLISHING (See Fabricating 
and Finishing; also Machin- 


ing) 
POLYACRYLIC ESTERS (See 
Acrylics) 
POLYACRYLONITRILE (See 


Acrylonitrile Resins) 


POLYAMIDE RESINS (See 
Nylon) 


POLYBUTADIENE (See Bu- 
tadiene Polymers and 
Copolymers) 

POLYCAPROLACTAM NY- 
LON, EXTRUSION OF .. 721 
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767 
1018 
760 


765 


YCHLOROTRIFLU- 
YROETHYLENE (See 
{el-F) 


YESTER RESINS (See 
lso Alkyd Resins) ; 
lhesives 
lhesives chart .... 
stings 

Chemistry 

Commercial polyesters 

Fabricating methods .. 

Fiber and film 


Film 


Film, Mylar 

Laminates 

Low-pressure laminating 
resins chart 

Manufacturers of 

Molding compounds .... 

Mylar film 

Plasticizers 

Potting and encapsulation of 
electrical components .... 

Polyurethane formation .... 

Premix of 

Preparation of 

Properties and uses 

Properties chart facing 

Reinforced plastics, use in .. 


POLYETHYLENE 
Applications of 
Bottles and tubes 
Branched polyethylene 
Cellular 
Coatings 
Coatings chart 
Electrical insulation, use 


Extrusion of 
Filaments 

Film and sheeting .. 
Films chart 

Foam 

High-density 
High-modulus 
Injection molding 
Intermediate-density 


POLYMERS, VINYL (See 
Vinyl Polymers and 
Copolymers) 


POLYMETHYL METHACRY- 
LATE (See Acrylics) 


POLYSTYRENE (See _ Sty- 


rene) 


POLYSULFIDES 
Adhesives chart 
Coatings chart 
Properties chart 


POLYTERPENE RESINS .... 
Characteristics 
Coatings chart 
Manufacturers of 
Uses of 
POLYTETRAFLUOROETHYL- 


ENE (See also Teflon) ... 119 
Films chart 20 


Processing methods 
Properties of 


POLYTRIFLUOROCHLORO- 
ETHYLENE (S¢e Kel-F) 


POLYURETHANE RESINS 126, 390 
Adhesives 
Coatings 
Foams , 339 
145 


POLYURETHANE RUBBERS 


POTTING AND ENCAPSU- 
LATION OF ELECTRI- 
CAL COMPONENTS .... 


POWER FACTOR (See Dis- 
sipation Factor) 


PREFORMING OF FIBROUS 


PREFORMS AND PREFORM- 
ING 
Alkyds 
Asbestos 
Compression molding .. 


Silk screen . 
Spanishing 
Stencil 

Surface printing 
Top coating .. 
Transfer 

Valley .... 


PROCESSING (See specific 


materials) 


PROPERTIES (See Properties 
Chart and specific materials 
and properties) 

PROTEIN PLASTICS ... 

Adhesives chart .. 
Casein 

Fibers chart 
Peanut 

Soybean 


PYROMETERS 
Manufacturers of 


PYROXYLIN (See Cellulose 
Nitrate) 


REFRACTION, INDEX OF 
Properties chart facing 


REINFORCED PLASTICS . 15, 


Casting 

Equipment for 

Fibrous glass reinforcements 
Injection molding 

Materials .... 

Molding, autoclave 

Molding, bag 

Molding, contact .. 
Molding, dies for 

Molding, matched die 
Molding of .... 

Molding, pressure 

Molding, vacuum injection .. 
Molds, dies for 

Premixes and prepregs .. 


REINFORCED PLASTICS 


166 Laminates chart P 04 695 

Linear polyethylene | OOl, COS, 685, AND LAMINATES .... 
681, Loci Equipment for 

699 ‘ sie Machines for REINFORCEMENTS (See 


Low-pressure 
Machining 
Manufacturers of 


Material characteristics 
Presses 
Reinforced plastics ... 


Teflon 


Fillers, Laminates, and 


Reinforced Plastics) 


RESIN ASBESTOS COMPO- 
SITIONS (See Asbestos) 


RESINS (See specific 


Properties chart 554 
Properties of 11 
Vacuum forming 741 
Welding 838 
Wire extrusion 735 


PRIMER OF PLASTICS 


materials) 


RESINS AND MOLDING 
COMPOUNDS 


RESINS FOR ADHESIVES ... 
RESINS FOR COATINGS .... 
RESISTANCE, CHEMICAL 


Properties chart ..... facing 


RESISTIVITY 


Properties chart ..... facing 


PLANING MACHINES 


PRINTING 
Flexographic 
Gravure 

‘OLYINDENE (See Couma- 

rone-Indene Resins) Letterpress 

Overprinting 

Plastisol island 

Processes of 

Reverse 


ILYISOCYANATE (See Iso- 


cyanate) 


DEX 





RESORCINOL FORMALDE- 
HYDE RESINS 
Adhesives . 139, 
Adhesives chart 
Characteristics of 
Manufacturers of 


Uses of . 


ROSIN (See Natural Resins) 


RUBBER, CHLORINATED 
Adhesives chart 
Coatings chart . 
Properties chart ..... facing 


Stabilizer requirements .. 


RUBBER, CYCLIZED 


Adhesives chart 


RUBBER, HYDROCHLORIDE 


Films chart .... ; 


RUBBER, NATURAL AND 
SYNTHETIC (See also 


specific rubber com- 


pounds) wean 
Acrylic esters in synthetic 


rubber 
Adhesives 
Adhesives chart 
Butadiene ‘acrylonitrile 
copolymers 
Butadiene ‘styrene 
copolymers ... 
Butyl errr 
Chlorosulfonated polyethyl- 
ene (Hypalon) 
Coatings chart . 
Cold GR-S . 
Depolymerized 
Fluororubbers 


156, 159, 


Hot GR-S ... 
Manufacturers of 
Neoprene 

Nitrile 

Polyacrylic 
Polysulfides ie 
Polyurethane rubbers 
Properties chart .... 
Rubber derivatives . 


RUBBER, SILICONE . 


Coatings chart 


facing 


149, 


Ss 


SANDING (See Fabricating 
and Finishing) 


SANDWICH CONSTRUC- 
TIONS 
Adhesives in 
Cellulose acetate in 
Core materials 
Facing materials 


Silicone powders in 


IE aa dix os sphnecorn ea 526, 


38 


159 

89 
182 
564 


160 


96, 159 


160 


162 
572 
159 
163 
162 
440 
159 


1018 


161 
160 
161 
161 
162 
554 
163 
162 
972 


SARAN (See Vinyl Polymers 
and Copolymers) 
SAWING (See Fabricating and 


Finishing, Machining, and 
specific materials) 


SCREWS (See also Extrusion) 


Manufacturers of 


SEALING (See Cementing, 
Heat-Sealing) 


SHAPING MACHINES 
Manufacturers of 


SHEET FORMING (See 


Forming) 


SHEETING (See Film and 
Sheeting) 


SHELL FILLERS (See Fillers) 
SHELLAC 


Adhesives chart 
Coatings chart 
Manufacturers of 
Properties chart 


SHRINKAGE OF 
MATERIALS 


Compression molding .. 


. 684, 6 


691, 696, 701, 7 


Properties chart facing 


SILICA (See Fillers) 


SILICONE RESINS 
Adhesives 
Adhesives chart 
Applications of (Chart) .... 
Coatings chart 
Electrical insulation, 
use in 


Foaming powders 
Greases 

Laminates 
Laminates chart 
Laminates, use of 
Lubricants 
Manufacturers of 
Manufacturing processes ... 
Molding compounds 
Properties of 
Rubber 


SILICONE RUBBER (See 
Rubber, Silicone) 


SILK SCREENING 
SISAL 
<< a reer Sere 
Reinforced plastics, use in .. 
SLUSH MOLDING 
SODIUM CARBOXYMETHOL 


CELLULOSE (See Car- 
boxymethol Cellulose) 


150 
564 
151 
572 


SOLVENTS ... 
Adhesives 
Developments of ........ 385, 
Production statistics (Table) 
Use as resin intermediates . 


SOYBEAN PLASTICS 
Adhesives chart 
Use as filler 


SPECIFIC GRAVITY 
Properties chart facing 
SPONGE PLASTICS (See 
Expanded Plastics) 


STABILIZERS 
Chelators 
Epoxy resins 
Metal-type stabilizers ... ; 
Types of 


STATISTICS 


STRENGTH (See Specific 
Properties) 


STYRENE POLYMERS AND 
COPOLYMERS 


STYRENE RESINS 
Acrylonitrile type ... 
Alkyl-substituted 
Annealing 
Applications of 
Butadiene types .... 
Calendering 
Chemical-resistant 
Chemistry and manufacture 
Coatings 
Colorants for 
Decorating 
Destaticization of styrene ... 
Expanded 
Extrusion of 
Film and sheeting 
Films chart 
Foams 
Glass-reinforced 
High-impact 
Impact type 
Injection molding 
Light-stable formulations 
Molding 
Molding temperatures .. 671, 

674, 675, 
Oriented 155, 437, 
Polystyrene, applications of . 
Polystyrene, bonding of .... 
Polystyrene, properties of .. 
Processing of 
Properties of polystyrene and 
styrene alloys (Table) ... 
Rubber-resin blends .... 
Types of 


SYNTHETIC AND CELLU- 
LOSIC FIBERS 


440 
155 
828 
158 
440 
157 
154 
157 
178 
368 
153 
374 
347 


, 157 


, 741 


55? 


oo, 344 
, 675 


827 
154 


, 671 


153 
152 
673, 
677 
742 
153 
820 
153 
349 


158 


56, 436 
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THETIC RUBBER (See 
Rubber, Natural and 
Synthetic) 


T 


HNICAL DATA CHARTS 


(See specific subjects) 


TEFLON 
Compression molding of .... 694 
Extrusion of 724 
Preforming of , 725 
Toxicology of ... 698 


TENSILE STRENGTH 
Properties chart ..... facing 
TETRAFLUOROETHYLENE 
(See Teflon) 


TEXTILE TREATMENTS 
Acrylic resins for 
Melamine resins for . 
Urea formaldehyde for . 


THERMAL CONDUCTIVITY 


Properties chart facing 


THERMAL EXPANSION 


Properties chart facing 


THERMAL PROPERTIES 


Properties chart facing 


THERMOFORMING, RIGID 
SHEETS FOR (See 


Forming) 


THERMOPLASTIC SHEET 
FORMING (See also 


Forming) 


THERMOPLASTICS (See also 
specific materials) 
Definition of 


THERMOSETS (See als« 
specific materials) 
Casting 
Definition of 


TOOLING 
Epoxy fabrications 
Plastics tooling .... 


TOOLS, PLASTICS 
TRANSFER MOLDING 
Alkyds 


Control equipment 


. 681, 


'UBES AND PIPES 
Laminating tubes, equipment 
for 902 
Polyethylene 117 
Tubing extrusion from nylon 718 


DEX 


Tubing extrusion from poly- 
caprolactam nylon 

Tubing extrusion from poly- 
ethylene 

Tubing extrusion from Teflon 


U 


URANIUM RECOVERY ... 


UREA RESINS 
Adhesives 
Adhesives chart 
Coatings chart Were: 
Compression molding of ... 
Manufacturers of 
Molding compounds, 

for 


fillers 


Properties chart ..... facing 


Urea formaldehyde in 


URETHANE (See Polyure- 


thane Resins) 


Vv 


VACUUM FORMING 
Drape forming 
Extrusion process 
Female forming 
Male forming 
Molds for 
Snap-back forming 
Thermoplastic sheet forming 


VACUUM METALIZING 
(See Metalizing) 


VARNISH (See Coatings) 


VINYL POLYMERS AND 
COPOLYMERS 

Adhesives 

Adhesives chart 

Applications of .... 167, 168, 
170, 173, 177, 

Bonding of 

Chemistry and manufacture . 

Coatings 

Coatings chart 

Colorants for 

Electrical insulation, use in . 

Extrusion of y 

Fibers chart 


Films chart 

Foams 

Injection molding ... 
Manufacturers of 
Organosols 
Plastisols, molding .. 


759, 760, 
Polymerization, methods of . 
Polyvinyl acetals 


124 


91 
181 
564 
972 


690 


171 
91 
554 


736 
739 
738 
737 
738 
739 


736 


762 
164 


Polyvinyl acetate ... 168, 
Polyviny] alcohol 169, 
Polyviny] alkyl ethers 
Polyvinyl] butyral 
Polyvinyl carbazole 
Polyvinyl chloride .. 165, 
377, 383, 434, 
Polyvinyl]! chloride- 
acetate .... ; 168, 
Polyvinyl formal .. 
Polyvinyl pyrrolidone 
Polyvinylidene chloride 
Polyvinylidene copolyme1 
film 
Properties chart 
Properties of 165, 168, 
172, 
Rigid vinyls 171, 435, 
679, 742, 820, 
Saran (vinylidene chloride) 
Att, 


. facing 


Solvents for 
Viny] ether, alkyl] 


VULCANIZED FIBRE 
Grades of . ‘ 
Laminates chart 
Manufacturers of 
Properties chart facing 


Properties of . 


VULCANIZED RUBBER (See 
Rubber, Natural and Syn- 
thetic) 


WAXES 
Adhesives chart . 
Coatings chart 


WELDING PLASTICS 


WIRE COATING 


WOOD FLOUR (See Fillers) 


WOOD, MODIFIED 
Manufacturers of 


YARN (See Fibers; also 
Fibrous Glass Reinforce- 


ments) 


ZEIN we .. 146, 147 
Adhesives chart ........ 564 
Applications of . ; 147 
Fibers chart . 5890 
Processing and Lubricating 146 


39 





RESINS AND MOLDING COMPOUNDS 


(Listings do not necessarily cover entire lines of advertisers nor all producers in each category.) 


EDITORIAL TEXT FOR THIS SECTION BEGINS ON PAGE 86 


ACRYLIC 
du Pont de Nemours, E. I. & Co., 
Polychemicals Dept. 


(Inc.), 
65-S4 

Gering Products, Inc oe Gee 
Imperial Chemical Industries Ltd. . . . 232 
Peters Chemical Mfg. Co. .... .. 320 
Rohm & Haas Company 309-316 
ADHESIVES 
American Cyanamid Co., Plastics & Resins Div. 215-230 
Angier Adhesives, Div. Interchemical Corp. ...... 238 
Furane Plastics Incorporated .. 320 
Monsanto Chemical Company, Plastics Div. .. 239-250 
Reichhold Chemicals, Inc. . i-ekusenx See 
Rubber & Asbestos Corp. eee teeee 
ALKYDS 
Allied Chemical & Dye Corp., Barrett Div. . . . 
CAST SHEETS 
{ohm & Haas Company .. 
CELLULOSE ACETATE 
American Molding Powder & Chemical Corporation 272 
Celanese Corporation of America, Plastics Div. 321-324 
Dynamit-Actien-Gesellschaft Vormals Alfred Nobel 

mae .. rere ees 
Eastman Chemical Products, Inc. ..... 326, 327 
Gering Products, Inc. .. per 
Monsanto Chemical Company, Plastics Div. .. 259-270 
CELLULOSE ACETATE BUTYRATE 
American Molding Powder & Chemical Corporation 272 
Eastman Chemical Products, Inc. ........... 326, 327 


209-212 


309-316 


Gering Products, Inc. .. ale Gas re 
CELLULOSE NITRATE 

Monsanto Chemical Company, Plastics Div. . . 
CELLULOSE PROPIONATE 

Celanese Corporation of America, Plastics Div. 321-324 
COATINGS, EMULSIONS, DISPERSIONS 

Bakelite Company, Div. Union Carbide & Carbon 


259-270 


239-250 


6 ee , 
Durez Plastics Div., 
‘a. . . 13-46, 300-301 
ral Ve Sas de ie 
Michigan Chrome and Chemical Co. 278 
Monsanto Chemical Company, Plastics Div. .. 239-250 
National Polymer Products, Inc. ............. . 2) 
Polymer Processes, Inc. 
Polypenco, Inc. er eT 
COLORANTS 
American Molding Powder & Chemical Corporation 272 


Furane Plastics Incorporated ... . 


Gering Products, Inc. .... 317 
Goodrich, B. F., Chemical Company 
Reichhold Chemicals, Inc. 
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CUSTOM COMPOUNDING 

American Molding Powder & Chemical Corporation 

CO POR, TG. iiss stb sdsen sin debe ee 

Westchester Plastics, Inc. ...... 

DIALLYL PHTHALATE 

Acme Resin Corporation 

FMC Organic Chemicals Div., Food Machinery and 
RN ON aids. 6 a0 a8 eR REOTE Seepage 3: 

ETHYL CELLULOSE 

Dow Chemical Company, The 

Gering Products, Inc. 

EPOXIES 

Bakelite Company, Div. Union Carbide & Carbon 

259-270 


273-276 


Corp. 
Ciba Company Inc., Plastics Div. 
Furane Plastics Incorporated 
Shell Chemical Corporation, Chemical Sales Div... 298 
EXPORTERS & IMPORTERS 
Interplastics Corporation 
Omni Products Corporation 
Polypenco, Inc. 
FABRICS FOR COATING 
Wellington Sears Co. 
FILM, SHEETING, TUBING & RODS 
WRSRONR, FT; Be DON NES ic sac bri cies kv are ecs 
Cadillac Plastic and Chemical Co. .............. 47 
Celanese Corporation of America, Plastics Div. 321-324 
Dynamit-Actien-Gesellschaft Vormals Alfred Nobel 


Gering Products, Inc. .......... 

Monsanto Chemical Company, Plastics Div. .. 239-250 

Polymer Comp. of Penna., TRE . ... 2.0056. 6scceas 2 

Polypenco, Inc. 

FLUOROCARBONS 

Bakelite Company, Div. Union Carbide & Carbon 
Corp. 

du Pont de Nemours, E, I. & Co., (Inc.), 
co a er 65-84 

GLASS BONDED MICA 

Mycalex Corporation of America ............ 204, 205 

INDUSTRIAL RESINS 

Durez Plastics Div., Hooker Electrochemical 


259-270 


300, 301 
\alite Corporation 
MOLD MAKING MATERIAL 
Bestwall Certain-Teed Sales Corporation 
MOLDERS, FABRICATORS 
ee Eee ee ee 
Mycalex Corporation of America .......... 204, 205 








LON 

ed Chemical & Dye Corp., Barrett Div. .... 209-212 
rican Molding Powder & Chemical Corporation 272 
ng Corticelli Industries ................. 325 
ilin Corporation of America ..... 303 
Pont de Nemours, E. I. & Co., (Inc.), 

hn a rr 65-84 
umit-Actien-Gesellschaft Vormals Alfred Nobel 

*« Co ; ek yoiarstaie tla ipeded wate 207 
~ See pie den Bias . 293-296 

ring Products, Inc. ...... pridsters rm: ¥ 3 

itional Polymer Products, Inc. . ; . 251 

a ee 206 


: 
Spencer Chemical Company .. pesetens 18, 64 


ORGANOSOLS 


Stanley Chemical Company ...... Siete adecs licen . 185 
PHENOLICS 
Bakelite Company, Div. Union Carbide & Carbon 
i eee Sith ue: idl Abeba eral aeanansemctaatiare 259-270 
Durez Plastic Div., Hooker Electrochemical 
ite Sos eee ee eee ery ee eee 43-46, 300-301 


Dvynamit-Actien-Gesellschaft Vormals Alfred Nobel 


A ene ee ee ea rere 207 
Fiberitle Comsorsliom, ERC «... icc cscccccccwass 208 
General Electric Company ............. 188-189 
Imperial Chemical Industries Ltd. ............. 232 
Marblette Corporation, The ............. 63 
Monsanto Chemical Company, Plastics Div. .. 239-250 
Plastics Engineering Company ................. 332 
Reichhold Chemicals, Inc. ................. 58, 231 
Rogers Corporation ........... 937 
Valite Corporation ............ 308 


PLASTICIZERS 
Monsanto Chemical Company, Chemical Div. ... 59-62 
United States Rubber, Naugatuck Chemical Div. 191-200 


PLASTISOLS 


Chemical Products Corporation ................ 42 
Michigan Chrome and Chemical Co. .... oa 
Stanley Chemical Company ................. 185 
oS a re 183 


POLYESTERS 

Allied Chemical & Dye Corp., Barrett Division 209-212 
American Cyanamid Co., Plastics & Resins Div. 215-230 
Bakelite Company, Div. Union Carbide & Carbon 


RN -ecgiin a5 RGue hie: dew dub d hn: Side @ Obie) 90 259-270 
Celanese Corporation of America, Plastics Div. 321-324 
Durez Plastics Div., Hooker Electrochemical 

Ee Pee eee ie Aree 13-46, 300-301 
Glidden Co., The, Industrial Finishes Div. ........ 213 


Selectron Products Div. 190 
=) ee, eee 58, 231 
191-200 


Pittsburgh Plate Glass Co.., 
Reichhold Chemicals, Inc. 
United States Rubber, Naugatuck Chemical Div. 
POLYETHYLENE 
Allied Chemical & Dye Corporation, Semet-Solvay 
I 6 ho Non na os ced ie'ee sno Oe 
American Molding Powder & Chemical Corporation 272 
Bakelite Company, Div. Union Carbide & Carbon 


ee ee Serene errr. ae 259-270 
Catalin Corporation of America ................ 303 
Celanese Corporation of America, Plastics Div. 321-324 
Dow Chemical Company, The .......... 49-56 
du Pont de Nemours, E. I. & Co., (Inc.) 

Polychemicals Dept. sates 65-84 
Eastman Chemical Products, “ay BRET ID 326, 327 


Gering Products, Inc. 


Polymer Chemic iy: Div. 306-307 


Grace, W. R., & Co., 
Imperial Chemical Industries Ltd. .............. 232 
Koppers Company, Inc. ......... . 253-256 
Monsanto Chemical Company, Plastics Div. .. 239-250 
Muehlstein, H., & Co., Inc. ............. 252, 217 
Phillips Chemical Company, Plastic Sales Div. 297, 304 
UN GS TN ics aba see needa hee sees, eee 
Spencer Chemical Company .............. 45-64 
U. S., Industrial Chemicals Co., Div., National 
Distillers and Chemical Corp. ............ 186-15 
REPROCESSORS 
Erie Plastics Company, Inc. . 278 
Gering Products, Inc. ...... 317 
Holland, M., Company ... 258 
Interplastics Corporation . >. 
Muehlstein, H., & Co., Inc. . 252, 277 
Woloch, George, Co., Inc. .... .. 258 
SPECIALTY MOLD COMPOUNDS 
DamminOus TROGMIS, TAC. oe 6 5c ct ccc. 85 


STYRENE & STYRENE BASED MATE RIAL S 
American Cyanamid Co., Plastics & Resins Div. 215 
American Molding Powder & Chemical Corporation 
Bakelite Company, Div. Carbide & Carbon 


230 
pees 


Union 


cir e ees Sa aes 259-270 

Catalin Corporation of America .. 303 
Dow Chemical Company, The 49-56 
IN 25a caccteuteind ukeaed Sree 293-296 
Foster Grant Co., Inc. Petrochemical Div. _. Ses 
Gering Products, Inc. .......... 317 
ROppers Company, Inc. ........6.0%+ 253-256 


Marbon Chemical, Div. of Borg-Warner ......... 291] 
Plastics Div. 239-250 


Division 


Monsanto Chemical Company, 

Union Carbide International Company, 
Union Carbide Corporation .............. 190A-B 

United States Rubber, Naugatuck Chemical Div. 191-200 

UREA & MELAMINE 

Allied Chemical & Dye Corp., 


American Cyanamid Company, 


Barrett Division 209-212 
Plastics & Resins 


Sh. 6e Fic easitadied.siarelesda eg aln tad 215-230 
Dynamit-Actien-Gesellschaft Vormals Alfred Nobel 

MN Sie sar cha a eata bo oe ; 207 
Fiberite Corporation, The ..... 208 
Imperial Chemical Industries Ltd. ..... ; 232 
VINYLS 
American Molding Powder & Chemical Corporation 272 
Bakelite Company, Div. Union Carbide & Carbon 

J Serer err eee 259-270 
Chemical Products Corporation 12 
Chemore Corporation ...... 271 
Diamond Alkali Company . . 302 
Dow Chemical Company, The ................ 19-56 
Dynamit-Actien-Gesellschaft Vormals “Alf «| Nobel 

Ree ere ee sma 207 
Escambia Chemical Corporation ........ 305 
Firestone Plastics Co., Chemical Sales Div. 202-203 
General Tire & Rubber Co., The, Chemical Div. 318-319 


Gering Products, Inc. ............00.- 317 
Goodrich, B. F., 279-290 
Goodyear Tire & Rubber Co 
Great American Plastics Co., 


Chemical Company ....... 
Chemical Div. .. 233-236 
Petro Chemical Div. . 308 
239-250 


329 


Monsanto Chemical Company, Plastics Div. 
Schulman, A., Inc. 
Stanley Chemical Company ........... psa ee 


United States Rubber, Naugatuck Chemical Div. 191-200 
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- chem<o-sol’ gives you 
unlimited potential thru 


, ee iT 5 ee ree ; 
The World’s == ~—‘The World’s The World’s 


i 
The World’s = : } 
Most Advanced Most Experienced “==. Only Application = Largest 
Production Capacity 


ss = ere 
Research “=see- Formulator === Methods Plant 


“ 3 ae 


My 


chem-o-sol® is Super Plastisol... 


plant — with the most modern facilities for 
research, application method development, and 





Chem-o-sol is our trade name for specially 
formulated polyvinyl dispersions (plastisols), 


which free the designer from the limitations of 
conventional materials. Inherently versatile 
because of their “liquid solid” nature, these 
dispersions offer unlimited opportunity to solve 
old problems and to develop new products, new 
forms, new characteristics. They are simple to 
apply, whether adapted as coatings and finishes 
or as shaped components. 

To give you the ultimate in this new pro- 
duction tool, we operate the world’s largest 


production of specialized formulations. 

Call on these facilities to improve your 
present production, create new products, open 
entirely new fields. 


Chemical Products 


CORPORATION 
KING PHILIP ROAD * EAST PROVIDENCE, R. 1. 


ember Vinyl! Dispersions Division of The S.P.1 

























PHENOLIC 


MOLDING 
DIALLYL PHTHALATE 
COMPOUNDS 
POLYESTER 
INDUSTRIAL 
ty RESINS COATING 
ue HETRON 
; A primary evaluation of the properties of the Durez plastics, and the combinations 


in which they are available in molding materials and resins, can be obtained from the 
data on the following pages. 


The variety of these modern materials and their consistent uniformity reflect the ex- 
perience of 35 years in developing, producing, and applying plastics to the needs of 
industry. 





Engineers and designers seeking further information on materials combining the char- 
acteristics they require are invited to call on this experience. It is available through 
qualified technical men who can often assist in solving design, structural, and produc- 


tion problems. 
that fit the job HOOKER 


CHEMICALS 
PLASTICS 




















Filler 


PLASTICS 


Durez thermosetting phenolics offer mechanical, electrical, thermal, and 
chemical properties in hundreds of combinations. Each fulfills, within its 
intended field of application, a given set of requirements. Compression, 
transfer, or plunger presses can be used. An economy factor is that many of 






the molding compounds can be molded on automatic equipment. 


The industrial resins exhibit similar properties, and frequently improve the 


characteristics of other materials when used 


as bonding and impregnating 


media. Durez coating resins are oil soluble and have wide use in applications 


such as wax emulsions, brushing and spraying finishes, varnishes and enamels. 





Gravity 





Water 
Absorp- 
tion 


Flex- 
ural 
PSI 








notch 


Impact 
FP inch 








F Diel. 
Strength 
V/m-s/t 


Power 
Factor 


1000 KC 






















265 


791 


11540 


Fastest production. 
Most versatile. 


Highest quality. 


Wood Flour 1.38 
Wood Flour 1.37 
Wood Flour 1.37 


0.5 


0.7 


0.6 


9,000 


11,000 


11,000 


350 


325 


350 


0.04 


0.03 


0.035 






Cases, housings, cab- 
inets, and large and 
small parts of many 
types where gener- 
ally balanced char- 
acteristics are de- 
sired. These are the 
lowest cost phenolic 
materials. 








1544 


1900 


14482 
16221 
16840 





Highest impact in granular 


type material. 


Medium impact nodular 


type material. 
High impact. 


Highest impact. 
Low modulus of elasticity 


—resilient. 


Wood Flour 1.37 
and Flock 

Fabric 1.42 
Fabric 1.38 
Fiberglas® 1.90 
Rubber and 1.29 
Wood Flour 


0.7 
ts 


1.0 
1.0 
1.6 


11,000 
10,000 


10,000 
22,000 
8,200 


0.37 
0.6 


1.8 
17.0 
0.45 


350 
300 


350 
350 
375 


0.04 
0.06 


0.04 
0.02 
0.09 













Automotive pump 
gears, telephone 
parts, bushings, cas- 
ter wheels, tool parts, 
pulleys, and other 
applications subject 
to rough handling or 
heavy wear in serv- 
ice. 













3949 


3971 


General-purpose, minimum 


odor. 


Fast cure, good finish. 


Wood Flour 


Wood Flour 


1.38 


0.8 


0.5 


9,000 


9,000 


0.28 


0.28 


200 


260 


0.05 


0.05 






Closures for medici- 
nal, cosmetic and 
other packaged 
products, especially 
those containing liq- 
uids with alcohol. 
The molded appear- 
ance is excellent. 









2271 


16090 
16274 


High dielectric strength at 
elevated temperatures. 


Good arc resistance. 


Low dissipation factor, 
high volume resistivity. 


Wood Flour 1.37 
Mineral 1.67 
Mineral 1.75 


0.7 


0.4 


0.06 


10,000 


8,500 
9,500 


0.28 


0.36 
0.30 


350 


375 


0.03 


0.05 


0.013 


Automotive, radio, 
TV transformer, X- 
ray, switch, appli- 
ance, and other elec- 
trical equipment parts 
requiring excellent 
dielectric and low- 
loss values. 



















1308 


14893 


Good impact strength with 
excellent heat resistance. 


Most versatile 


Highest resistance. 


Mineral 1.61 
and Flock 

Mineral and 1.57 
Wood Floor 

Mineral 1.54 


0.5 


0.4 


0.2 


9,500 


8,000 


0.36 


0.26 


0.25 


300 


350 


275 


0.05 


0.12 







Electric iron and 
cooking utensil han- 
dles, toaster and cof- 
fee-maker parts, and 
other applications 
where high heat re- 
sistance is needed |) 
for durability and Se 
safety. 

















75 


13856 


14900 


15528 


Maximum resistance to 
acids, mild alkalies. 

Good impact, excellent 
resistance to water. 

Good impact, dimensional 
stability, gloss, water 


resistance. 
Non-corrosive, 


general purpose. 


1.38 
Flock 1.41 
Flock 1.38 
Flock and 1.38 
Wood Flour 


0.4 
1.0 


0.4 


0.7 


8,000 
9,500 


9,000 


9,000 


0.20 
0.48 


0.32 


0.28 


230 
200 
250 


325 


0.045 
0.05 


0.05 


0.04 


Washing machine 
components, textile 
machinery parts, 
chemical-resistant 
moldings, pump im- 
pellers and similar 
parts, and other ap- 
plications requiring 
unusual combina- 
tions of properties. 



















































SHELL MOLDS FOR 
METAL CASTINGS 


Improved phenolic foundry res- 
ins, including new types for 
coated sand, bring new effi- 
ciency and economy to the shell 
molding process. These resins 
produce shell molds and cores 
marked by exceptionally high 
strength, minimum curing cycles, 
and excellent pattern detail. 


WOOD PARTICLE 
BONDING 


Sawdust, shavings, and cuttings 
formerly wasted are mixed with 
Durez resin to make structural 
sheets and molded toilet seats, 
shoe forms, and other products. 
Resin helps make board sheets 
dense, strong, free from warp, 
and highly resistant to deteriora- 
tion. 


BRAKE LINING 
BONDING 


Automotive and aircraft brake 
linings, brake blocks, and clutch 
facings formulated with Durez 
resins wear longer. Stopping is 
easier and safer. Resins increase 
resistance to heat, water, oil, and 
grease. In lining-to-shoe bonds 
they eliminate the need for rivets. 


ABRASIVE BONDING 


High heat resistance is an im- 
portant property in Durez resins 
used to bind abrasive grains in 
grinding wheels, abrasive paper, 
and abrasive discs. Durez-bonded 
wheels can be run safely at un- 
usually high speeds and operat- 
ing temperatures, and give long 
service. 














Industrial Resins 






























IN RUBBER COMPOUNDS 


Durez resins are used in com- 
pounding stocks for shoe soles 
and heels, tool handles, and 
other moldings. Hardness, stiff- 
ness, and resistance to abrasion, 
chemicals, and heat are im- 
proved. Neoprene and acrylo- 
nitrile solvent-type cements are 
strengthened by the addition of 
Durez resins. 


IN ELECTRICAL PARTS 


Insulation for parts such as resis- 
tors, condensers, coils, and ca- 
pacitors is provided by dense, 
strong coatings formulated with a 
Durez phenolic resin. In this 
material electrical properties are 
combined with heat insulation 
and freedom from the effects of 
exposure to high humidity 





CASTING RESIN 


Parts can be produced quickly 
and at low cost with Durez liquid 
casting resin. The resin is cast 
without the use of pressure, sets 
fast, requires only a mild bake, 
and is advantageous for short- 
run, model or prototype work, 
masking fixtures, novelty cast- 
ing, foundry patterns, and spe- 
cial parts. 


IN ACID-PROOF 
CEMENTS 


Pickling tanks, fume stacks, ab- 
sorption towers, floors, and other 
units lined with acid-proof brick 
require an equally acid-resist- 
ant cement. Durez furfuryl-al- 
cohol resins in mortars enable 
such equipment to be used inter- 
changeably in contact with acid 
or alkalies. 










































Pigs 


in WAX EMULSIONS, 
VARNISHES, 
PRINTING INKS, etc. 


Coatings and finishes of many types are improved by for- 
mulation with Durez phenolic resins. The resins produce wax 
emulsions having excellent qualities of water resistance, wear- 
ability, slip resistance, and gloss retention. Resins for varnishes 
and enamels are soluble or readily dispersible in drying oils 
and improve the properties of brushing and spraying finishes 











with acid-, alkali-, and water-resistance, and durability. Durez 
resins are also useful in heat-set and gel-type printing inks. 






Molding Compounds 


New horizons in product design were opened up with the develop- 
ment of Durez thermosetting polyester molding compounds in a full 
range of opaque colors. These materials possess exceptionally high 
dimensional stability when molded, and their excellent electrical 
properties include high arc resistance. Recommended for business 
machine parts, radio and TV cabinets, shaver housings, telephone 
handsets, appliance and utensil handles, and other applications re- 
quiring versatile engineering properties plus color. Available in 
three grades: general-purpose, general-purpose self-extinguishing, 
and improved impact. Can be molded on automatic presses. 


Molding Compounds 


These thermosetting molding materials are giving highly dependable 
service in electrical applications where exposure to high humidity for 
long periods is encountered. They do not corrode metal inserts. They 
have excellent dimensional stability. Very fine electrical properties, 
low water absorption, and high impact strength are notable among the 
characteristics shown in the table below: 


MATERIAL PROPERTIES 


Speci- Water Flexu- Impact Heat Diel. Power 
Filler fic Absorp- ral FP inch- resist Strength Factor 
Gravity _tion PSI notch F. V /m-s/t 1000 KC 


16694 Orlon 1.31 0.2 10,500 0.55 240 400 0.02 
17877 Mineral 165 0.2 8,500 0.3 300 390 0.08 


FURTHER 
INFORMATION 


WACHIVING DATA ON 
PRENOLIC PLASTIOS DUREZ RESINS 


Bw ae 


GENERAL CATALOGS ovals Wabi: 


© “Durez Phenolic Molding Compounds” 


PERIODICALS : 


Plastics that fit the job 
DUREZ PLASTICS DIVISION CHEMICALS 


HOOKER ELECTROCHEMICAL COMPANY 7 AGrICe 
88 WALCK ROAD, NORTH TONAWANDA, N. Y. 


District Sales Offices in New York, Chicago, Detroit, Philadelphia, Los Angeles 











PLEXIGLAS* 


VINYLITE oe mm, 
We maintain warehouse inventories in every U. S. Time 
NYLON Zone. This assures you immediate delivery of every type of 


ACETATE plastic material. Our engineering staff is always ready to 
STYRENE help in solving your plastic problems. 

POLYETHYLENE “Cadco”’ cast acrylic rods, tubes, block and extruded sheet 

PHENOLICS Our manufacturing division mass-produces a wide variety 


of ‘‘Cadco"’ material. ‘‘Cadco"’ is available optically clear 


TEFLON and in modern decorator colors. 
KEL-F 


F | B E R G LA os I Cadillac Plastic and Chemical Co. 


Gentiemen: Please send me the following booklets 


America’s Jargest plastic stocks 





How to work with Plexiglas 
®Registered } 157 Ways to use Plastics 
Trademarks for maintenance 











Look! 


See what you can make with 


Plastic-Light 


Metal-Tough 


Corrosion- 
Resistant 


- 


Spencer Nylon fxd O, m8 \o~ 


Many new profit opportunities are now waiting for you 
because of new Spencer Nylon’s special advantages: 


INJECTION MOLDING: Dozens of 
new profit opportunities are now open 
to manufacturers, because of new 
Spencer Nylon. For example, with 
Spencer Nylon it is now possible to 
injection-mold pieces that have large 
surface areas and thick cross sections. 
These pieces are amazingly light, yet 
durable as metal, and far more corro- 
sion-resistant. New Spencer Nylon 
brings into range such multi-million 
pound uses as cases for portable 
radios, motor boat propellers, conveyor 
belt links and electric motor housings. 


A problem with ordinary nylon has 
long been that it has a water-like vis- 
cosity at processing temperatures. And 
because it solidifies so quickly, mold- 
ing large objects has been exceedingly 
difficult. 


This problem is solved with new 
Spencer Nylon. Spencer Nylon has a 
wider plasticizing range, making it 
easier to handle and less likely to pro- 
duce voids during molding. And be- 


cause it has a wider temperature 
working range, it is less likely to de- 
grade during processing. 


EXTRUSION: ~ Bigger nylon pipe, in 
diameters up to 6 inches, is possible 
with new Spencer Nylon, too—again 
because of superior processing qualities. 
Pipe made with new Spencer Nylon 
is unaffected by powerful chemicals, 
fats, oils and greases. (And because of 
Spencer Nylon’s unusual properties, 
it is also ideally suited for coating 
wire and cable, for producing tubing 
and for extruding profiles.) 


FILM: Spencer Nylon, which is un- 
affected by most hydrocarbons, ex- 
tends the applications of plastic pack- 
aging materials into such fields as film 
pouches for oils and fats. 


OTHER TECHNIQUES: Processing 
methods such as extrusion molding 
and centrifugal casting are possible 
with Spencer Nylon. Also, it is pos- 


sible to weld or join Spencer Nylon 
with an adhesive. 


ECONOMICAL: It often costs less to 
use Spencer Nylon instead of metal 
and other plastics. Compared with 
metal, its low specific gravity permits 
the production of more parts per 
pound. Manufacturing cost is cut by 
molding to close tolerances, rather 
than machine finishing. 


FULL RANGE OF RESINS: Spen- 
cer’s resins are designed for a wide 
variety of processing techniques and 
applications. This large family of 
resins has the closest-controlled speci- 
fications of any nylon. That’s because 
it is made by continuous polymeri- 
zation. 


DON’T MISS YOUR SHARE of the 
profits in nylon’s future. We’ll be glad 
to advise you on new fields and mar- 
kets. Just write to Spencer Nylon, 
Spencer Chemical Company, Dwight 
Bidg., Kansas City 5, Missouri. 





NOW! NYLON 4 SPENCER zzz 


SPENCER CHEMICAL COMPANY 


GENERAL OFFICES: 
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DWIGHT 


BUILDING, 


KANSAS 


City. 5, MISSOURI 








America’s First Family of Thermoplastics ple)" ,"4 


; \ 


STYREX 
ETHOCEL 


PVC RESINS 








More formulations for 


STYRON 


APPLICATIONS INCLUDE: RADIO CABINETS - APPLIANCE HOUSINGS - NUMEROUS INDUSTRIAL COMPONENTS - CUTLERY HANDLES - REFRIGERATOR COMPONENTS 


greater-than-ever versatility 


EXCELLENT SURFACE FINISH «GOOD 
FLEXURAL STRENGTH «e RESISTANCE 
TO SHATTERING AND CRACKING e« 
HIGH IMPACT STRENGTH e« HIGH 
HEAT DISTORTION + WIDE CHOICE 
OF GRANULATIONS ¢ UNLIMITED 
COLOR RANGE 





APPLICATIONS INCLUDE: REFRIGERATION AND AUTOMOTIVE MATERIALS 


R 
STYR FX a copolymer of styrene acrylonitrile 


Ex ell nit 


, ’ 
aiance OJ physica prope rties 


RIGID CHEMICAL RESISTANT e GOOD 
HEAT RESISTANCE « HIGH CRITICAL 
ELONGATION « TOUGH « AVAILABLE 
WITH OR WITHOUT SURFACE LU- 
BRICATION « IN NATURAL AND A 
WIDE RANGE OF TRANSPARENT 
AND OPAQUE COLORS ¢ TAKES 
DECORATIVE COLORS AND FINISHES 
e EXCELLENT MOLDABILITY 


BRISTLES ° DENTURES ° 





FOR VACUUM FORMING, EXTRUSION, CALENDERING, INJECTION 
mo.oinc— Recognizing industry’s need for up-to-date, 
improved molding materials, Dow consistently offers 
you the most complete line of polystyrenes in the in- 
dustry. There are new general-purpose Styron materials 
with improved flow and extrusion properties. You also 
have a range of high-impact Styron formulations to 
provide better heat resistance properties, glossier sur- 
face, and better moldability, making many applications 
possible for the first time. Each of the specialized formu- 
lations has been proven a champion. . . in the laboratory, 
in fabricating, in use by consumers. For low moisture 
absorption characteristics, for parts demanding accurate 
dimensional stability, for superior fabrication proper- 
ties—Styron is the polystyrene to satisfy your exact 
need. Check Dow and see! 


polystyrene 





FOR MOLDING AND ExTRUSION— With the introduction of 
Styrex in 1956, new horizons opened up for the plastics 
industry. Rigid and combining an excellent balance of 
physical properties, this new copolymer of styrene 
acrylonitrile is finding increased use in automotive 
materials and food containers, in numerous applications 
from tumblers to dentures. It provides high critical 
elongation and tensile strength with good heat resistance 
and improved toughness. It resists acids, bases, salts, 
oils, waxes, soaps, food stains, and many solvents in- 
cluding gasoline and kerosene. Styrex, with its ease of 
fabrication coupled with its excellent properties, pro- 
vides a versatile molding material for many uses. 








PENCIL BARRELS ° DINNERWARE ° AEROSO 


AUTOMO 
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Refrigerator Inner Door Liner Food Packaging Wall Tile 


AUTOMOBILE PARTS + CAMERA CASES ~* BRISTLES - THIN GAUGE FILM + CONTAINERS + VIALS - HOUSEWARES ~ PLASTIC SHEETS - WALL TILE - WALL COVERINGS 
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ILES ° TUMBLERS ° CLOSURES ° OIL-FILTER AND GASOLINE PUMP BOWLS e MEDICAL EQUIPMENT COMPONENTS e RIGID FOOD CONTAINERS 


Tableware Refrigerator Crisper Cartridge Filter Housing 

















APPLICATIONS INCLUDE: PAINT G 


HIGH TENSILE STRENGTH e« SELF- 
EXTINGUISHING © EXCELLENT 
CHEMICAL RESISTANCE ¢ EASY TO 


CLEAN « EXCELLENT WEATHERING 
RESISTANCE « WILL 
FUNGUS GROWTH °s. 
STABILITY 


NOT SUPPORT 
GOOD COLOR 








FOR TEXTILE FIBERS, EXTRUSION, INJECTION, COMPRESSION 
AND TRANSFER MOLDING, AND PACKAGING FILM— Because 


of an outstanding combination of properties, saran has 
become first choice among many users of plastics. In 
numerous cases, no other material meets service require- 
ments as well as saran. It combines toughness, flexi- 
bility and durability with an amazing resistance to the 
abrasive and corrosive action of most chemicals. What’s 
more, water absorption and vapor-transmission rate 
are extremely low. An outstanding food protector, an 
excellent lining for solution-carrying pipe, a superb 
fiber for outdoor fabrics—these only begin to indicate 
the unmatchable qualities of saran, one of the most 
inert of all thermoplastics. Let us tell you more. 


polymers and copolymers of 


vinylidene chloride plus similar materia 


JN ATOMIZERS ¢ RAYON SPINNER COUPLINGS « PIPE « FITTINGS e COUPLINGS e WINDOW SCREENING e AUTO SEAT COVERS AND UPHO 





APPLICATIONS 


ETHOCEL « 


INCLUDE 


ROLLER WHEELS FOR GARAGE DOORS - 


The aristocrat of thermoplastics 


SELF LUBRICATING ¢ LIGHT WEIGHT e 
RESISTANT TO MANY CHEMICALS e« 
WITHSTANDS IMPACT OVER WIDE 
TEMPERATURE RANGE ¢ LOW MOIS- 
TURE ABSORPTION « ODOR FREE e 
WIDE COLOR RANGE 


SELF-LUBRICATING GEARS - LUGGAGE END CAPS - LAWN MOWER ROLLERS + UNBREAKABLE FLASHLIG 


ethylcellulose molding compound 


FOR INJECTION MOLDING AND EXTRUSION—If you’re look- 
ing for the very best, you’ve found it in Ethocel. Only 
Ethocel offers such characteristics as toughness, light 
weight, chemical and impact resistance over a wide 
temperature range. Takes extreme shocks with ease. 
Self lubricating compounds ideal for oilless gear and 
bearing applications. Free from odor, too. A variety of 
formulations answer your general purpose requirements 
and special assignments that call for great strength, 
excellent dimensional stability, shock resistance. Flexi- 
bility found in property combinations like this is reason 
enough for considering Ethocel, the aristocrat of 
thermoplastics! 




















Automotive Seat Covers Outdoor Furniture Residential Awnings 


APES e WEBBING e RADIO-TV GRILLE CLOTHS e ACID RESISTANT FILTERING CLOTHS e DRAPERY e CARPETING e PACKAGING ec FILM e Dt ‘ BF 





OUSINGS » VACUUM CLEANER PARTS - TOOL HANDLES + REFRIGERATOR BREAKER STRIPS - EXTRUDED TABLE EDGINGS - ROCKET COMPONENTS (MILITARY 


Photo-flash Reflector Luggage End Caps Freezer and Refrigerator Breaker Strips 











Almost no limit to property possibilities 


UNIFORM PROCESSING CHARACTER 
ISTICS *« UNIFORM MOLECULAR 
WEIGHT DISTRIBUTION « UNIFORM 
GRANULATION FOR FREE FLOW, 
CONSTANT FEED ¢ CLARITY « HIGH 
FINISH « SUPERIOR STRESS CRACK 
RESISTANCE «+ SUPERIOR DROP 
IMPACT PROPERTIES « GOOD AGING 
CHARACTERISTICS 





YETHYLENE 


* WIRE AND CABLE COVERINGS * PAPER COATINGS - 


APPLICATIONS INCLUDE: FILM 





FOR INJECTION MOLDING, EXTRUSION, PAPER COATING 
From a broad background of experience in manufac- 
turing ethylene chemicals and plastics has come Dow 
polyethylene. Its complete uniformity makes possible 
more profitable processing, fewer rejects and greater 
economy in quality output. With our versatile plant 
processes, property combinations can be varied almost 
to infinity. To supplement the well-known low density 
materials, Dow also produces the intermediate density 
type materials. In addition, linear or high density poly- 
ethylenes are being thoroughly researched and evalu- 
ated. This intriguing polyethylene family will definitely 
gain importance in shaping tomorrow’s better products. 
For the very latest in uses and methods, for the right 
polyethylene today, give Dow a call now. 








APPLICATIONS INCLUDE: WIRE COVERINGS * FILM AND SHEETING * DRAPES * SHOWER CURTAINS * UPHOLSTERY * GARDEN HOSE 





; VC RESI NS polyvinyl! chloride 


For SDet 


and general-purpose requirements 
| I { 


VARIOUS GRANULATIONS ¢ GREATER 
PLASTICIZER ABSORPTION « WIDER 
CHOICE OF PLASTICIZERS POSSIBLE « 
FREE FLOWING IN DRY BLEND PROC- 
ESSING * SHORTER BLENDING 
CYCLES « FASTER EXTRUSION 
RATES « HIGHEST UNIFORMITY e 
SUPERIOR CLEANLINESS 


FOR EXTRUSION, WIRE COATING, CALENDERING, MOLDING — 
Dow PVC resins represent a dramatic advance to the 
trade, because they are versatile and easy to fabricate. 
General purpose and specialized requirements are met 
with four formulations in various granulations. Each 
of these compounds—PVC-100, PVC-111, PVC-133 
and the newest addition, PVC-144—contributes to 
lower cost fabricating, more attractive products of 
greater durability and utility. Faster absorption of 
polymeric plasticizers and shorter blending cycles are 
only two of the profit-making advantages available to 
you. And improvements are forthcoming continually as 
Dow draws on resources and polymerization experience 
dating back to the infancy of the thermoplastics in- 
dustry. Dow PVC resins—your answer for topping 
competition! 


low density, 


Clothes Basket Film Packaging and Bags Blown Bottles 


intermediate density and high density materials 


BOTTLES AND OTHER ENCLOSURES - HOUSEWARES + TOYS - PIPE 








SASKETS e GROMMETS « HOUSINGS ¢ ENCLOSURES ¢ INFLATABLE GOODS © MEDICAL TUBING © SHOE WELT 


Garden Hose Floor Runners Medical Tubing 


‘ 


— == 











FROM EXPERIENCE AND YOUTH COME NEW IDEAS AND 
SOLUTIONS TO YOUR PLASTICS PROBLEMS 


A pioneer in thermoplastics development, production and 
service, Dow today is a leader in this vital field. Technical 
service laboratories are maintained in Midland, Michigan; 
Freeport, Texas; Allyn’s Point, Connecticut; and Torrance, 
California . . . where research scientists, technicians and 
engineers have helped shape the ever-expanding future for 
plastics. 

Many of these dedicated men have grown with the industry 
from its beginning. (One Dow inventor holds more than 300 
patents on plastics and related developments!) Their experi- 
ence, plus the talents of production, styling, color and 
marketing service, combine to give you unequaled support in 
selecting, fabricating, forming and selling plastic products. 
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Papers, technical bulletins and brochures covering every detail : 
of plastics application, methods and equipment have been f 
written and kept up to date. Any and all of this literature on h 
Dow plastics is yours for the asking. 
This service is backed by the industry’s most complete A 
facilities and is enhanced by a constant influx of new personnel. 5 
Each year, carefully selected college graduates join our plastics r 
group, adding new vision, ideas and vitality. d 
To take advantage of our customer-service program—for more I 
information on any member of America’s First Family of b 
Thermoplastics—contact us direct. Or write, wire or phone e 
our nearest sales office. ; 
MI 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 

Atlanta « Boston « Buffalo « Camden « Chicago « Cincinnati « Cleveland « Detroit « 
Houston * Los Angeles * Minneapolis * New Orleans « New York « Pittsburgh « Fir: 

St. Louis * San Francisco* Seattle * Dow Chemical of Canada, Limited, Toronto. 
Offic 


LITHO IN U.S.A 
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Vlirfibee Gv, fabrics insure superior 
| performance for high and low pressure LAMINATING 








SINGLE FILLING DUCK 














IMPACT STRENGTH. »+ Wellington Sears single filling duck 


has the right weight and rugged, hard-gripping texture to make 


an excellent reinforcement for C grade laminates where high impact 
strength is important, as in the case of certain gears, safety helmets 


and mechanical parts of many kinds. Available in widths of 29 


inches and wider and in weights from about 8 to 15 ounces per 


square yard. 


SHOCK RESISTANCE... Wellington Sears vear duck, like 


our Superior army duck, is a heavy, rugged fabric, ideal for shock 
resistant laminates such as heavy duty mechanical parts in mecha 
nisms subject to sudden starts and stops. Its plied yarn construction 
contributes high fiber density and freedom from sizing substances 
that sometimes hinder impregnation. Available in widths of 28% 
inches and wider and in weights from about 8 to 15 ounces per square 
yard. Other Wellington Sears quality cotton fabrics for laminating 
include drills, Columbus sheeting, single and plied yarn chafers, and 























GOOD INSULATOR... The nylon staple fibers in this fabric 
contribute high bonding strength and provide laminates with supe- 
rior insulation resistance under high humidity conditions, a factor 
of special importance in items for the electronic and high frequency 
fields. Wellington Sears staple fiber nylon fabrics are made 28 to 72 
inches wide in weights of about 4 ounces per square yard and higher. 
Also available to laminators are Wellington Sears fabrics of Orlon*, 
Dacron** and other synthetic fibers. 


BALLISTIC PROPERTIES. «+ In this fabric the strength of 


nylon yarns in filament form provides outstanding impact resist- 
ance to low pressure laminates such as wing board liners for mil- 
itary aircraft. Wellington Sears filament nylon fabrics are made in 
weights of about 2 ounces per square yard and higher, in widths 
from 28 to 72 inches. They are available in the grey or scoured and 
heat set for dimensional stability. 


MULTI-DIRECTIONAL STRENGTH... Originally designed 
specifically for high pressure laminating, Lantuck is a non-woven, 
resin-bonded fabric whose revolutionary feature of random fiber 
distribution gives laminates equal strength in all directions and 
exceptional machineability at high cutting speeds. New, improved 
Lantuck is recommended as an economical filler for fine gears, 
bobbin heads and other laminates requiring sharp projections or 
edges, mirror-like machined surfaces and superior mechanical 
strength. Lantuck for laminating is 38 to 40 inches wide, weighing 
about 4 ounces per square yard, of various fibers and bonding agents. 


*DuPont's trademark for its acrylic fiber 
**DuPont’s trademark for its polyester fiber 


numerous special constructions. 
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Wellington Sears =. 


First in Fabrics For Industry 


WEST POmT 
MamuracTuRING CO 


Wellington Sears Co., 65 Worth Street, NewYork 13, N. Y. 


Offices in: ATLANTA + BOSTON + CHICAGO - DALLAS + DETROIT + LOS ANGELES * PHILADELPHIA - SAN FRANCISCO - ST. LOUIS 
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TAKE A CLOSE LOOK AT THE FULL LINE OF RCI 


POLYLITE 


POLYESTER RESINS 


@ if you use polyester resins, you will find in the RCI line a Potyutite formulation that 
fits your needs, no matter what youréend product or manufacturing procedure ® For full 
information on RCI's versatile polyesters, clip and mail the check list below. Technical infor. 
mation will be sent to you promptty™ 


My Name is. 








(TITLE) 
of the company indicated on this letterhead. 


Please send me full technical information on the use of 
RC! POLYLITE Polyester Resins for: 


Flat Sheet 


ee 


[ | Press motaing [__] snenpeuating 


REICHHOLD 


Synthetic Resins « Chemical Colors * Industrial Adhesives 
Phenol « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride * Sebacic Acid « Sodium Sulfite « Pentaerythritol 
Pentachlorophenol « Sulfuric Acid 


Creative 
Chemistry... 
Your Partner 
in Progress 


REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAINS, N.Y. 
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Guide to industry's most diversified 
line of plasticizers ...from Monsanto 


The following tables of properties and plasticizers were 
selected to guide you in making good use of industry's most 
diversified line of plasticizers ... from Monsanto. Let's look 
at compatibility first. 





COMPATIBILITY WITH THESE PLASTIC MATERIALS 





POLY- | POLY- | NITRO- 
ae PHENOLIC ALKYD 


VINYL | VINYL 
BUTYRAL | ACETATE 
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100 parts resin. 


U.S. Pot. OF, 
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Monsanto 


Piasticizer Services 


Monsanto has the plasticizers for you. But more than 
that, for your specific questions and compounding 
problems Monsanto maintains a Plasticizer Council 
Service for technical group guidance. To put this 
select team of technical people to work for you, ask 
your local Monsanto representative to help you fill 
out a “‘Plasticizer Council” request card. Quickly 
you'll receive qualified solutions to situations such 


as these and many others: 


Calendered Vinyis 


Need higher gloss in flooring? Monsanto Plasticizer Council 
recommend you try one of these three plasticizers— 
Santicizer 140, Santicizer 160 and Monsanto TCP—to 
improve gloss. Your floor tile will collect less dirt, clean 
easier, need less waxing to have more consumer appeal. 


Other typical problems for which they con provide answers 
are how to 


© improve light stability of film 
flame 


Viny! Extrusions 


Looking for nontoxic blown film formulations? Monsanto 
Plasticizer Council recommend Santicizer 141 as one ingre- 
dient. It not only meets BAI and FDA specifications but also 
speeds up blending, improves clarity and gloss through 
faster, more thorough solvating action. 


Monsanto also has suggestions for 
© lowering costs 
© resisting in electrical wire insulation 
© obtaining , smoother dry blends 


© achieving greater water resistance 





Viny! Dispersions & Solutions 


Want longer shelf life for plastisols? Monsanto Plasticizer 
Council recommend DIDA and DIDP as specialty plasti- 
cizers to retard thickening and prevent gelling at room 
temperatures. DIDA offers low-temperature flex proper- 
ties as well. 


Can we help you get 
© faster fusion in slush molding? 
© diminished dilatancy for coating fabrics? 
© increased abrasion resistance? 
© better cell structure in foams? 


Other Plastics 


Injection molding nylon? Monsanto Plasticizer Council sug- 
gest Santicizer 8 to extend polyamides, reduce raw- 
material costs. It also increases flexibility and toughness, 


and lowers the melting point to cut molding costs. 


Perhaps your question is similar to one of these: “How 
can | get 
© higher dimensional stability in my acetate sheet?” 
© lower cost in ethyl cellulose hot melts?” 
@ more uniform dispersion of fillers in phenolics?” 
© special properties for my nitrocellulose coatings?” 


Whatever your problem in plasticizing, Monsanto will be happy to help you solve it, 
the 
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Monsanto Chemical Company 
Organic Chemicals Division, Dept. ENC 
St. Lovis 1, Missouri 


Please have a salesman call about Plasticizer Council Service. 
Name 

Title 

Company 


Address 
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PROPERTIES 


1.30-1.32 
Specific Volume, cubic inch per Ib. 20-23 
Tensile Sirength, Ibs. per sq. inch 8000-12000 


Compressive Strength, Ibs. per sq. inch 
15000-30000 


Specific Gravity 


Impact Strength, 
ft. Ibs. per inch of notch (Izod Test) 0.40-0.50 


Modulus of Elasticity, Ibs. per sq. inch x 105 4 
Thermal Conductivity 104 cal., 


MACHINING CHARACTERISTICS 


Drilling: High speed vertical drill. 

Tapping: On vertical or horizontal machines. 
Turning: 450 to 600 RPM regulated to surface 
speed of 600 ‘minute. No special tool materials 
necessary. 

Stamping: Roll leaf method usually used. 
Cutting: Use abrasion cut-off wheels with water; 
polish by hand or tumbling. 

Polishing: Use double spindle buffing lathe 
with soft muslin discs. 

Grinding: Abrasive form wheels for bevels, 
radii, other finishing touches not usually in- 
cluded in rough castings. 

Sawing: Band saw at 1200° to 1500’/minute 


using blower and changing saws frequently 
to cool. 


37-00 Thirtieth Street, Long Island City 1, N. Y. 


Marblette Cast Phenolic Resins 


Marblette is a pure, synthetic resin, unlike molding 
powders which are mixed with large amounts of fillers, 
Marblette is sold in sheets, rods, tubes and special 
shapes in forms and colors designated below. 
Jewel-like depth and complete color range enable 
Marblette to duplicate the appearance of such precious 
stones as amber, jade, coral, etc., as well as tortoise 


per second, per square cm/1° C. per cm 3-5 


Thermal Expansion 105 per degree C. 8-11 
Specific heat, cal. per degree C. 

per gram. 0.3-0.4 
Heat resistance, °F. ° 170 
Water absorption, % by weight, 

48 hours 0.4-0.6 
Volume resistivity, ohm-cms 
(50% relative humidity and 25° C.) 10!2-10!3 
Breakdown Voltage, 60 cycles, 

volts per mil. (instantaneous) 300-450 
Dielectric constant, 106 cycles 5-7 


Tumbling: Wet tumbling for very rough articles; 

dry tumbling is equivalent to ashing and most 

frequently used; grease or wax tumbling pro- 

duces high lustre. 

SHAPES AVAILABLE FROM STOCK 
MOLDS 


Rods: Round, fluted, square, four-leaf clover, 
scalloped, eight-corner ‘square’, three-leaf 
clover, oval, three point, octagonal, half round, 
quarter round, hexagonal. 

Rectangular shapes ° Sheets and slabs 
Cylinders ° Sheets between glass 
—All in wide range of sizes, lengths and/or 

diameters. 

Many open special shapes are also available, 
such as: cutlery handles, kitchen utensils han- 
dies, pipe stems, clock cases, automotive trim- 
mings, furniture trims, lamp parts, jewelry items, 
buttons, many others. 


Since 1929—liquid and cast phenolic resins—epoxy resins 


The Marblette Corporation CHICAGO « DETROIT + LOS ANGELES 


MONTREAL » WICHITA »« HAVANA 


shell and ivory. 

Marblette can be had in transparent, translucent and 
opaque forms in an infinite variety of plain colors and 
mottled effects. 

Marblette can be supplied in water-clear form known 
as “Crystle” which is also made in a wide range of 
colors and shades. 





Power Factor, radio frequencies 1-4.5 
Power Factor, 60 cycles 0.10-0.15 
Refractive Index Nd 1.5-1.7 


Burning Rate Nil 


Effect of Weak Acids No effect 
Effect of Strong Acids None to slight effect 
Effect of Strong Alkalies Decomposes 


Hardens & Yellow’ 
None 


Effect of Ageing 
Effect on Metal Inserts 
Machining Qualities 
Waterclear, Opaque, Translucent 
Unlimited 


Excellent 
Clarity 
Color Possibilities 


SPECIAL CASTINGS MADE TO CUS- 
TOMERS’ SPECIFICATIONS 


If you desire castings which are not available 
from stock molds, special shapes can be made 
to your specifications, providing draft is all one 
way. Such special molds can be designed and 
produced quickly—within three weeks—and at 
co cost far less than for any other type mold. 


ENGINEERING SERVICE 


For further detailed information covering any 
of the above, consult the Marblette engineering 
staff which offers its services and counsel to 
help solve your prob- 

lems. Years of exten- . 


) 
sive experience with : [ 
all types of production i 


problems have quali- }>, > s 
dT = 
fied them to assist you. | v) ou Zo Al ( a 



































Which of These Poly-Eth”’ 
Can Solve Your Problems B 


MOLDING GRADES NEW “HI-D” aT » 


Ordinary New “Hi-D” 
Polyethylene 


Proven in countless applications, Spencer ‘“Poly-Eth” molding New “Poly-Eth Hi-D” (right) withstands 240 
resins are available in standard or custom-made grades. See us heat. Has density of .935. Ready in commer- 
for a resin to fit your specific molding needs. cial quantities for film, molding, other uses. 


FILM GRADES 


No matter what your needs, it will 
pay you to investigate Spencer 
“Poly-Eth” resins. Spencer has a 
full range ef polyethylene resins 
with a variety of densities and 
properties. 


Not only that, but Spencer’s fast 
Wrapped in delivery and expert Technical Serv- 
Conventional WW! 77 | |» ee ice can help you eliminate your raw 
Polvethylene ays material problems. For full infor- 
oryennyrene "4 bg mation, contact the Spencer office 

; nearest you. 


GLASS-CLEAR 
Polyethylene 


New glass-ciear “Poly-Eth” resins make film that’s twice as clear as 
conventional polyethylene. Has higher gloss, is stiffer and easier to 0 Ys 


handle. Tailored to your own needs in both blown and flat film. l 








SPENCER CHEMICAL COMPANY SPENCER } 


GENERAL OFFICES: Dwight Bldg., Kansas City 5, Mo. j 


DISTRICT OFFICES: Dwight Bldg., Kansas City 5, Mo. (BAltimore 1-6600). WAREHOUSES: New York City 
500 Fifth Ave., New York City (LAckawana 4-7762). Chicago 
First National Bank Bldg., Chicago (ANdover 3-2656). Los Angeles 
1435 S La Cienga, Los Angeles (Oleander 5-7626) Orange, Texas 





ALATHON LUCITE 
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The purpose of this brochure is to provide data which will aid designers TEFLON « 2,3,4,5 
ZYTEL © 6,7,8,9 


ALATHON « 10,11,12 
resins, ZYTEL nylon resins, ALATHON polyethylene resins, and LUCITE . LUCITE « 13,14,15 


and engineers in evaluating and specifying TEFLON fluorocarbon 


y acrylic resins—versatile plastic engineering materials made by Du Pont SALES SERVICE LAB 
and DISTRICT OFFICES « 16 
) ° 1é ( > 
imelmlabieldasl-lelela ol-S'20 ale Maal -me-iere) o)-me) Maal molaele altla- Wn Gal -m-) 401-141 -101m me) PRODUCT DATA « 16,17,18,19 ; ad 
$ POSTAL CARD FOR 


Du Pont's staff of technical specialists is available to users and pros MORE INFORMATION « 18 
pective users of these materials SPIN WELDING « 20 


TEFLON 





a ppl ication: 


Extreme chemical inertness, resiliency and toughness are the properties of TEFLON 
resins that make them especially suited for such applications as the pump bearing 
parts shown below. When these submersible pumps are used for pumping certain 
chemicals, TEFLON resins are the only materials that will resist corrosion and give 
long, efficient service. This assembly is one of the many crucial components that can 
be made from TEFLON resins for the handling of corrosive liquids. Other related 
items include gaskets, packings, valve seats, discs and specially fabricated com- 


ponents of pumps, agitators and mixers. 


The high dielectric strength and low heat conductivity of TEFLON fluorocarbon 
resins make them superior insulation in high frequency circuits, particularly where 
miniaturization is required. Wire insulated with a TEFLON resin may be of smaller 
gauge than wire for the same load that is insulated with other materials. Area 
insulation in electronic equipment may be thinner and lighter due to the ability of 


lEFLON resins to withstand heat and prevent current leakage. 


Bearing assembly of TEFLON tetrafluoroethylene resins in submersible pump resists chemical attack and needs no lubrication 
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description: 


Terton is the Du Pont registered trademark for 
fluorocarbon resins, engineering materials that are 
unique in their ability to resist chemical corrosion, 
to provide heat and electrical barriers of maximum 
efficiency, to resist penetration by or absorption of 
water, to resist adhesion, and to minimize friction. 


TEFLON fluorocarbon resins are supplied in three 
forms: in molding powders, extrusion powders which 
are compounded with an organic extrusion aid, and 
in aqueous dispersions. The general purpose mold- 
ing powders are granular powders of about a 30 
mesh size. 

When fabricated into tape, sheets, rods, cylinders, 
wire and fabric coatings, laminates or various parts, 
the material has a waxy appearance, and has the 
same slippery feel. Surfaces of TEFLON resins are so 
anti-stick that TEFLON resins are used to coat bakery 
rollers and other food equipment to prevent sticking 


ae 

Grommets and gaskets of TEFLON resins support the tubes 
in this heat exchanger, which raises the temperature of 
strong nitric acid to 350°-—375°F. Parts also prevent 
galvanic action which could destroy the tantalum tubes. 


and eliminate greasing of utensils. 


Conrtings formed on surfaces by applications of 
the enamels based on TEFLON resins provide the 
same surface properties as are available in massive 
fabricated forms. 


properties : 


Terton fluorocarbon resins are inert to nearly all 
chemicals and solvents normally used in commercial 
practices. An exception to this is metallic sodium 
and the other alkali metals. At elevated temperatures 
and pressures, halogens and certain halogenated 
chemicals and solvents may affect TEFLON resins. 


Thermally, Tercon tetrafluoroethylene resins are 
exceptionally stable, and may be used efficiently in 
applications that must withstand temperatures as 
low as —450°F. or as high as 500°F. The combina- 


Packings of TEFLON resins provide uniform 
perfermance and long service life. They are 
impervious to liquids and gases. The low 
coefficient of friction of TerLon resins not 
only reduces torque, but also increases 
mechanical efficiency. 





Envelope gaskets of Terton tetrafluoroethylene 
resins consist of a soft filler covered 

by a jacket of Teron. They are used for sealing 
large diameters and where bolting pressures 

must be limited, as in glass-lined 

equipment and in pipe made from ceramic materials. 
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inusually broad temperature range wit load bearing capacity may be achieved by reinforce 


i lov or and a high dielectric strength makes ment with other materials. 
; ; lati 
EFLON resit Inimue tort rh irequense nsulation 
" spniteaenaian In addition to these dominant qualities, TEFLON 
he xy texture of Terton provides a surface so resins are exceedingly tough, completely unaffected 


, I outdoor w ‘athering, have good impact streng 
m-adhesive that even the tickiest and most vis y _ ; ane pact rength 


— le will t adhere permanently to it over the entire temperature range, and are rela 
nateria \ no wihere Tr lane \ ot 


He ne 
The friction between two urtaces of TEFLON isa tively | xibl 
is that of ice rubbing on ice. Kinetic coefhicients 


of friction as low as .04 have been measured between forming and workur 


rlaces of TEFLON. A useful trait of TEFLON resins 


iy: 
fo) 

Jecause T N resins ( . ding 
is their tendency to deposit a molecular film on othe: Because TEFLON resins do not melt and flow, molding 


" co} ‘ - ser { r Ss Cc { r ; ) 
materials rubbed against them. A very thin film of echmaques w ed on them must be different from 


| ’ those used on the more common resins. TEFLON 
i EFLON resin 1 thus de veloped on the Opposing 


»< s are . > } v ¢ ¢ "ESS 
usfece. and the vesaltinn hearin of Taman en resins are formed by a modification of compression 


Ferton ic virtually frictionlene molding techniques in which the material is first cold 


formed, and then sintered at high temperatures. 


lEFLON resins alone may be used as bearing materials Extrusion techniques have been developed in which 
in applications where bearing loads are low. Higher the forming of rods, bars and tubes and the sintering 









TEFLON resins have been found the ideal Wire coated with TEFLON 6 provides out- Lead-through bushings and connectors 
materials for use in the brushholder sleeves standing service in electronic units and of a TEFLON resin have excellent corona, | 
for this motor-generator, which is used in components such as this amplifier and arc and ohmic resistance, maintaining 
high-speed freight train service, because of computer for automatic pilot and auto- their seal when cycled repeatedly over 


their high short-time dielectric strength matic flight control system. a wide range of temperatures. 























of them are accomplished as consecutive stages in 
the same operation In the formation of large sheets 
ff Tercon, billets and certain special shapes, the 
powder is formed in one operation, and sintered 
ina sec ond operation. Thin sections of TEFLON may 
be made by a new process in whi h a lubricated 
paste of a TEFLON resin is extruded. lape and 
coated wire may be produced by calendering. Tape a 
mav also be made by skiving sheet from eylinders 


ind then slitting it. 


Complex shapes may be produced by machining rod 
ind tube stock. Where desirable, TEFLON resins 
may be colored by the addition of pigment to the 
powders before they are formed. A variety of pig- 
ments is available to provide colors and shades. An 
ample range of colors may be obtained to accom- 
modate color coding systems on wire for electrical 


and electronic circuits. 


y 












Water meter pistons of TEFLON New heat and acid-resistant seals of a Piston ring. seals and lockwasher of a TEFLON 
tetrafluoroethylene resins assure TEFLON resin check high pressures in resin reduce manual turning effort and wear in 


curate meter readings. The low drill pipe joints. Ring seals made of this power steering mechanism. A TEFLON resin 
coefhcient of friction allows parts TEFLON tetrafluoroethylene resins pre- was selected because of toughness. low coefh 


move freely. vent leakage at pipe joints cient of friction, and thermal stability 
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description ’ 


7yTEL is the Du Pont registered trademark for a 
ersatile group of durable polymeric amides. noted 


for extreme toughness and strength. 


Numerous formulations of ZyYTEL nylon resins are 
available. All types of ZYTEL are supplied by Du Pont 
as molding powders; all compositions of ZYTEL are 
thermoplastic. The most common method of fab- 
ricating parts of ZYTEL in mass production is by the 


use of injection-molding equipment. 


Rod and stock forms of ZYTEL are readily available 
from processors; from these forms parts may be 
machined or otherwise fabricated in the conven- 
tional manner. ZYTEL 42, a newly developed mem- 
ber of the family, has a viscosity especially tailored 
for extrusion. Some of the compositions of ZyTE! 
are available in a variety of colors. Parts of ZyTEI 
nylon resin may also be colored by immersing the 
parts in a boiling solution of dyes, such as those 


used for dyeing of household fabrics. 


Of interest also is weather-resistant, black ZYTEL 105 


espe ially developed for outdoor use. 


properties : 


ZYTEL is superior to conventional thermoplastics in 
that it does not show such pronounced decreases in 
tensile strength or increases in plastic flow at 
temperatures that approach its molding temperature. 
High temperature nylons are crystalline and have 
sharp melting points above which they are as fluid 
as a light lubricating oil. ZyreL has a high impact 
strength, and excellent flexibility at temperatures 
as low as —40°F. High temperature operations 
should be held below 250°F. for continuous service. 
Electrically, ZyTEL is suitable for all insulation 
applications at commercial power frequencies, espe- 
cially in instances in which mechanical strength and 
toughness are needed in addition to insulation 
properties. 

ZyTEL is highly effective in cam and gear applications 
because it is resilient, abrasion resistant, strong, 
and has a low coefficient of friction. Where stresses 
are concentrated on small areas of gears made of 
ZyTeEL, the resiliency of the resin permits a tem- 
porary deformation that distributes the load over a 
larger area. When the load is removed, the gear 
recovers its original form. In most gear applications. 
ZYTEL can be used without lubrication. 


When lubrication must be used, a variety of lub- 


ricants other than oil and grease may be employed 


ZYTEL nylon resin makes possible 
durable, non-shattering, colorful 
new designs for aerosol containers 
\ newly developed oT ade, ZY TEL 42. 
and a new fabricating technique 
are responsible for the entrance 
of ZyYTEL into the aerosol field. 






















































possible attractive, consumer products. 
This 7-transistor portable radio, for 


instance, has a virtually unbreakable 






effectively. Many fluids have been found suitable 


lubricants for ZyTeL, for processes where greases 


could not be tolerated 


In mechanical applications, ZyreL damps noise and 
vibration. ZYTEL is resistant to solvents, being 
insoluble in common solvents, alkalies, dilute min- 
eral acids and most organic acids. Resistance to 
alkalies is outstanding 

All formulations of Zyret are soluble in phenols 
and formic acid, and are attacked by concentrated 
solutions of the mineral acids, but all of the forms 
are impervious to petroleum oils and greases, lacti¢ 


acid, and photographic solutions. 


forming and working: 


ZYTEL nylon resins may be extruded or injection 


molded either as solid parts or around metal inserts. 


ZYTEI nylon resin makes 


ZYTEL. no maintenance. 


ZyTEL can be molded easily and economically into complex 
shapes, like the housing for this automatic valve assembly, 
which is used in modern home washers. ZYTEL makes 
possible dependable components that require practically 





Where ZyTEL is molded to close tolerances that are 
essential in the finished part—particularly if the 
finished part has a thin section—the molding process 
may produce stresses in the resin which should 
be relieved, to assure long service life and to 


prevent distortion. 


ZyTEL can be applied as jacketing or insulation to 
wires either directly or over other primary insulat- 


ing materials. 


Stock shapes of ZyTEL can be machined very easily 
with cutting tools of high speed steel, ground to 
produce minimum drag. Because ZyYTEL is quite 
tough, cutting tools must be kept sharp, and vibra- 
tion of the machinery is to be avoided. Where 
dimensional stability is essential, machined parts 
should be stress-relieved. The spin-welding tech- 
nique is also useful for fabrication of ZytTeL 
nylon resins. 


ings shown above. 


The resilience of ZyTEL keeps 
vibration from loosening 
these lightweight, durable, 
precision-machined fasten- 





a. 
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bearings and bushings This leakproof check valve of 
ng-wearing surfaces and ZyYTEL nylon resin provides a 
ent impact strength. Be tight seal even where there are 
f low coefficient of fri slight imperfections in mating 
ey need little or no lubri- parts. It is wear resistant and 
n. They are resistant to oils does not become worn or 
e and grease, and are 


ind durable. 


grooved alter repeated contact 
with the seat. 


The cylinder plug for this door lock is molded of DuPont 
ZyTe nylon resin. The corrosion-resistant, weatherproof 
cylinder plug will not stick, and is not subject to electrolytic 
action. In addition, lubrication is not necessary, and long 
service life can be expected. 


Sturdy gears of ZyTEL nylon 
resin not only operate quietly 


and efficiently, but also damp 


mechanical vibration. These dur 


able gears can be fabricated 
economically —either by injec 
tion molding, or by machining 


from extruded bar stock 


These clutch facings of ZyTEL revolve at 1750 
rpm, transmitting 75 in.-oz. of torque, engaging 
and disengaging continuously 24 hours a day at 
up to 40 cycles per minute. Yet facings of ZyTEI 
last nearly six times as long as metal facings. 
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This container of ALATHON inside 
a corrugated paper box can be 
used for shipping, storing and 


dispensing many liquids. The 


; 


Flexible pipe of ALATHON has 
outstanding long-term burst 
strength. It withstands repeated 


eve les of freezing. varving pres 


| \\ ~ 


Molded of lightweight. unbreak 
able ALATHON. this nozzle pours 
freely when the cap ts tipped 


vet won't drip. The nozzle o 


container effective and practical. 





of ALATHON make this 


d escription: 


ALATHON is the registered trademark for Du Pont 
polyethylene resins. The lightest of the commer- 
cially available resins, polyethylene has a feel, 
appearance, and molecular structure similar to that 
of paraffin wax. ALATHON is supplied by Du Pont, in 
the form of eighth-inch cubes, to paper coaters, 


wire extruders, molders and fabricators of film. 


The white, translucent resin is non-toxic, essentially 
odorless and tasteless. It has a low rate of water 
vapor transmission and low water absorption. Chem- 
ically, ALATHON is inert to solvents and most 
chemicals (including food acids) at room tempera- 
tures. It is affected only by certain oxygenated 
organics, aromatic hydrocarbons and chlorinated 
hydrocarbons, which cause it to swell at room 


Insulation and jacketing of ALATHON 
have outstanding electrical 
characteristics. This wire is easy 

to handle, lightweight 

and pliable. The jacket of ALATHON 
is tough and weather 

resistant, and has superior 


heat and abrasion resistance. 


| 


lightweight, easy to handle 


even bends around corners 


flexibility, chemical resistance, sures, and contact with corro ALATHON resists detergents. rust 
light weight, and ease of prox sive soil chemicals. It is inhibitors. and countless other 


materials usually packaged in 


such containers 


temperature and dissolve at high temperature 
properties: 

The non-polar molecular structure of ALATHON gives 
it excellent dielectric characteristics at all fre- 
quencies. The resistivity of the resin is high, its 
power factor and inductive capacity are low, and it 


is comparatively inert to ozone. 


ALATRON is inert to many chemical reagents, being 
substantially unaffected at room temperatures by 
concentrated hydrochloric, or hydrofluoric acids, 
for example. 

ALATHON remains flexible at low temperatures. It 
withstands temperatures as low as —95°F. without 


becoming brittle. 
























formulation, black ALATHON 5F is available 


pape I 


sutdoor weathering is important 


\ new 


tor to 


film and coating, where resistance 


forming and working: 


ALATHON molding powders are fabricated by any of 
injection molding, com 


\ film of 


the standard techniques 


pression molding, or by extrusion 


colortul 


of ALATHON are 
flexibility 


H useware 


ind shatterproo Despite it 


ALATHON is strong. even in thin see odor 


And 


withstanding high temperatures 


tion ALATHON has the virtue of package 


these wares can be sterilized In scale 


ing water without damage of a Du Pont 


Pop this convenient pouch package 
into water. Cook with no trace of food 
Cool and serve. 
consists 
printed aluminum foil, a special 15-Ib. 


Id paper, and a one mil interior coating 


Toys, such as this tea set. are safe, attractive and prac 
ALATHON. Tasteless 
odorless. shock 


\LATHON can be molded economically into complex shapes 


tically indestructible when made of 


non-toxic, and water and resistant. 


\LATHON may be applied to paper, cloth or other 
flexible materials by extrusion coating, and sheeting 


of ALATHON may be vacuum-formed. 


Solid shapes of ALATHON may be machined from 
bar stock, rod or tube with the standard tools and 
techniques used in working soft metals, and sepa- 
ALATHON can be joined by heat 


rate pieces of 


welding, or by spin welding. 


Here a ALATHON. 
nently bonded to the aluminum jacket 


coating of perma 


This new food ing of industrial pipe, provides protec- 
tion against moisture and acid fumes 
Without ALATHON, installation of such 


pipe in corrosive atmospheres would 


of three lavers: 


ALATHON resin. be impractical. 
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ACRYLIC RESINS 
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descripti on: 


Lucire is the registered trademark for Du Pont 
acrylic resins. Lucire is available in a range of 
molding powders which offer a variety of molding 
characteristics and properties, and a broad selection 
of transparent, translucent and opaque colors. The 
powders are solid and granular, cut to approximately 

‘cubes for injection molding or shaped in minute 
spherical granules for compression molding. Lucire 


acrylic resins are also available for extrusion. 


propert ies: 


Lucite is light in weight—about one-third the 
weight of glass—with relatively high impact strength, 
even at low temperatures. Lucire can be injection 
molded into patterns of extreme intricacy. Moldings 
of Lucire are form-stable at temperatures of 200°F. 
and, in some cases, higher. As with other thermo- 
plastics, however, the tensile strength of this resin 
decreases with severe temperature increases. 
Lucire has a low thermal conductivity, about that 
of rubber. Its coefficient of linear thermal expansion 
is about eight times that of steel, and ten times that 
of glass. 

Lucire has superior optical properties. It transmits 
92% of the light striking it. This clarity is not 


diminished by age, sunlight or moisture. 


The combination of this transparency with a highly 
polished surface finish enables Lucire to “pipe” 
light with very little leakage, around angles as acute 
as 42°, or curves with radii three times or more the 
thickness of the material. “Edge-lighting” effects 





are also possible with Lucite. Lucite has outstand- 
ing dielectric strength, does not track, and has 
exceptional corona resistance. Because these prop- 
erties are relatively unaffected by weather or aging, 
insulations of LuciTE will give long, effective service. 
Chemically, Lucire is resistant to dilute alkalies, 
many strong acids, and numerous organic chem- 
icals. Most impressive is its resistance to water. 
The strength and toughness of Lucire are vir- 
tually unaffected by immersion in either water or 
water vapor. LucitE is odorless, tasteless, non- 
irritating, and non-toxic. 


forming and working: 


Molding powders of Lucite may be fabricated either 
by injection or compression molding, or by extru- 
sion. Molded Lucire may be shaped with wood- 
working equipment in much the same fashion as 
wood or soft metal. LucirE may be sawed, punched, 
stamped, drilled, threaded, routed or formed. Pieces 
of it may be joined either by cementing or by 
heat-welding. Lucite may also be bonded to other 
materials with suitable commercial adhesives. Parts 
of Lucite may also be assembled by spin-welding. 
A good joint between two pieces of Lucire is strong, 
transparent, and practically invisible. 

Lucire may be decorated with paint, stains, silk 
screen designs, or by sand-blasting, carving or 
etching. To obtain stable colors, certain pigments 
or dyes may be added to powdered Lucite, before 
it is molded. In addition, Lucire acrylic resin is 
supplied in a range of transparent, translucent 
and opaque colors. 
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comparative characteristics chart 


chemical 


etely inert to all 
ils and solvents 
nally encountered 
justry. Impervious 


water 


affected by common 
vents, alkalies, 
jte mineral acids 
ind most organic 
acids 


ent chemical and 
water resistance 


Resistant to dilute 

alkalies, many strong 

acids and other 
chemicals. 





mechanical 


Tough over a range of 
temperatures from 
— 450 to + 500° F 
Non-adhesive. Low 
friction coefficient 

Self-lubricating 


Tough and resilient at 
low temperatures 
Requires little or no 
lubrication. Resists 
abrasion 


Tough and flexible 
over wide range of 
temperatures 


Rigid. Good dimen 
sional stability 





electrical 


Outstanding in all 
electrical properties at 
all frequencies 


Good dielectric 
properties at 
commercial power 
frequencies 


Excellent dielectric 
properties over wide 
frequency and 
temperature range 


Good dielectric 
properties at all 
commercial power 
frequencies 





structural 


Tough and resilient 
Resistant to impact 
Impervious to weather 


Strong and durable 
Good form stability 
Light in weight 


Good strength and 
toughness. Free from 
taste, odor and toxicity 
When black pigmented 
resists weather 
Resists impact. Very 
light weight 


Unexcelled 
weatherability 
Shatter resistant 
Good dimensional 
Stability. Light in 
weight. Free from taste, 
odor and toxicity 





decorative 


Can be colored. Useful 
for color coatings t 


iid identification 


Good color 
possibilities 
Attractive texture 


Easily colored 
Attractive translucent 
texture 


Transparent. Available 
in range of color: 
Transmits and “‘pipes 
light. Unusual beauty 








property units ‘method | 


Tensile strength, —70°F. | LB./$Q.IN. D638-52T 
73°F. \B./SQ.IN. | D638-s2T | 

170°F. LB./SQ.IN. 0638-491 

Elongation, —70°F. D638-49T 
73°F. | D638-49T | 

170°F. N D638-49T 

Modulus of elasticity, 73°F. LB./SQ.IN. D638-49T 


mechanical Shear strength LB./SQ.IN. | D732-46 
Impact strength, Izod, —40°F. FT.-LB./IN. D256-47T 


73°F. FT.-LB./IN. D256-47T 


Stiffness, 73°F. LB./SQ.IN. D747-481 
—_—_— HH 


Flexural strength, 73 F. LB./SQ.1N. D790-49T 
Bente 


Compressive stress at 1% deformation LB./SQ.IN. 695-497 
Creep in flexure (4), 
Hardness, Rock well 
Flow temperature 
Coefficient of linear thermal expansion per F. | 
Thermal conductivity ihe w Ju-joa.® h 


i fi 
—_— 


thermal Specific heat 


Deformation under load, 122 F., 2000 Ib./sq.in. 
Heat-distortion temperature, 264 Ib./sq.in. F D648-45T 
66 Ib./sq.in. | . | D648-45T 
Dielectric strength, short-time 
step-by-step 
Volume resistivity . D257-49T 
Dielectric constant, 60 cycles | D150-47T 
10° cycles D150-47T 
electrical 10¢ cycles | D150-47T 
10* cycles | | D150-47T 
Power factor, 60 cycles — D150-47T 
10? cycles | D150-47T 
10° cycles D150-47T 
10* cycles 
Index of refraction 
; Luminous transmittance, illuminant C, “% in. 
optical Transmittance at 4500 A, ‘4 in. 
, Haze 
Water-absorption 
Fiammability 
Specific gravity 
Mold shrinkage 
Compression ratio 


miscellaneous : Resistance to weathering 


Basic color 
Resistant to 


Not resistant to 
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1.7 1.5 i 1.9 1.7 1.7 1.75 (5) 1.4 1.4 1.4 
—— + 4. . . - — - + + + 7 + 
0.4 0.4 0.4 0.4 0.25 0.55 0.35 0.35 0.35 
1.4 4.2 20 1.4 25 0.6 (6) 0.4 0.7 
EE ——— | a SS - hee . - + — — + 
150 135 | 150 ‘ 202 180 166 
——f——————— + ~ ee es —_ —_ + + 
360 300 | 100 360 250 121 216 190 175 
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2.1 2.3 2.8 2.7 2.8 
es aa are, ~ if sie eae — a - 7 a 
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icine + peimpeemen 4 a © — — 
0.02 0.04 | 0.18 < 0.0003 0.0005 0.040 0.042 0.042 
0.04 0.03 0.14 <0.0003 0.0005 0.024 0.025 0.027 
<0.0003 0.0005 0.009 0.011 0.012 
1.51 1.49 1.49 1.49 
+ -- — + + - ——— 
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good | good | good | good excellent fair (7) excellent excellent excellent 
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formic acid, formic acid, alcohols, formic acid, alkali solvents, esters, aromatic esters, aromatic esters, aromatic 
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Phe applications shown in 

this booklet are uses in 

which the outstanding qualities 
of the respective resins are 


illustrated 


lo find which of the resins 
will best suit vour needs 
project the basic features 
of these applications to 
the problems your 


products involve 


For more information 
call the nearest Du Pont 
district office, listed on 
page 16. Or contact 
lu Pont de Nemours 

& Company, In 


Polychemicals Department. 
Wilmington 98, Delaware 


Spin-welding, an unusual but 
relatively simple fabricating 
technique for plastics, recently 
improved and applied to new 
applications at Du Pont’s Sales 
Service Laboratory near Wil 
mington, utilizes frictional heat, 
generated by the rotational rub 
bing of two surfaces, to melt and 


join them together 


his improved tec hnique works 
especially well with thermoplas 
tic materials such as Du Pont 
ZYTEL® nylon resin, Lucire® 
acrylic resin and ALATHON® poly- 


ethvlene resin 





The Du Pont Company assumes no 
obligation or liability for any advice 
furnished by it, or results obtained 
with respect to these products. Alli 
such advice is given and accepted at 
the buyer's risk. Du Pont warrants 
that the materials themselves do not 
infringe the claims of any United States 
patent, but no license is impiied; nor is 
any further patent warranty made 
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OYA OLU)S 
PLASTIC RESINS that are BRIG HT at NIGHT 


For the premier in luminescent plastic molding powders 


ase 
“PAULITE PHOSPHORESCENT 
PREMIERE POLYSTYRENE - POLYETHYLENE - POLYVINYL 


LUMINESCENT 
PLASTICS 


PAULITE | TENITE I & li* LUCITE 


Reg. U. 8. Pat. Of. Long Lasting Luminescence 
REG. DOM. of CANADA 











Articles molded from “PAULITE” emit a warm, friendly glow 
in the darkness. This after-glow lasts for as many as 10 or 
more hours, depending upon the type and intensity of activation. 


aud the new 


“DERBYLITE”’ FLUORESCENT 


Molding Powders 
_(DERBYLITE - The Hallmark of vivid Daylight Fluorescent 


—— -* oe + colors, stabilized for outdoor use with or with- 
3 Res. U. 5. Pat mW out black light. 
Easy to use Luminous Plastic Resins come ready for immediate mold- 
sini: atin den iiebbnaes ing. You handle them just as you would any other thermoplastic mold- 
ing compounds—they require no special treatment before or during 
FLUORESCENT molding. Finished pieces have a glossy surface. Your orders will 
MOLDING POWDERS be custom-made. The materials used are non-toxic. 


AND PRODUCTS 
EXCELLO 





“ 


Vv 








EXCELLO Luminous Vinyl Sheets 


.002” up to .080” 


Meeting Military Specifications 


LUMINOUS alist 
RESINS 


ATED e 166 W. WASHINGTON STREET 
e CHICAGO 2, ILLINOIS 
e TELEPHONE: DEarborn 2-4667 


For complete information 


ibout the various varieties and 






how they can increase the R 
pO 
saleability of your products, iNCOR 


write today. 
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Acrylics 


a constitute a family 


that comprises monomers and 
polymers of acrylic, substituted 
acrylic, and methacrylic 
their salts, esters, and other deriv- 


acids, 


atives, such as nitriles and amides. 
Acid monomers and polymers: 
Acrylic acid, CH, = CHCOOH, is 
a corrosive, weak acid, available 
in essentially anhydrous 
(glacial). Reactions of 
acid are typical of normal acid 


form 
acrylic 


functions (ester, salt, anhydride, 
and acid chloride formation) and 
of the unsaturated function (ad- 
dition of halogens, amines, mer- 
captans; Diels-Alder reaction). 
All reactions are qualified by the 
polymerizable nature of the mole- 
cule. 

Polyacrylic acid, available as an 
aqueous solution in different vis- 
cosity grades and as an anhydrous 
powder, is a water-soluble poly- 
mer that gives hard, brittle, clear 
films. This product is capable of 
undergoing chemical reactions in- 
volving the acid function, such as 
salt formation and esterification, 
insolubilization being achieved in 
the latter instance by the use of 
polyfunctional alcohols. 

Methacrylic acid, available in 
anhydrous form, is _ similarly 
amenable to reaction of the two 
functional groupings in the mole- 
cule as well as to polymerization. 

Both acrylic and methacrylic 
acid are used in the modification 
of the 
through incorporation of varying 


properties of polymers 
amounts of these monomers in 
copolymerization reactions. Im- 
proved hardness, solvent resist- 
ance, and increased hydrophilicity 
may be obtained. Introduction of 
the acid group permits vulcaniza- 
tion of the polymer with zinc 
oxide. 

Salts: Monomeric salts may be 
prepared by neutralization of the 
corresponding acid or by suitable 
saponification of the appropriate 


* Research Laboratories, Rohm & Haas Co., 
Washington Sq., Philadelphia, Pa 
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Solid sodium 


monomeric ester. 
methacrylate is currently avail- 
able. 

Polymeric acrylic salts may be 
prepared by 1) neutralization of 
the polymeric acids; 2) polymer- 
ization of the monomeric salts; 3) 
saponification of the polymeric 
acrylic esters; and 4) alkaline hy- 
drolysis of the polymeric nitrile. 
For example, sodium polyacrylate 
made by the saponification of 
polyacrylonitrile is available from 
many sources. The potassium and 
ammonium salts are also pro- 
duced. The polymeric salts are 
water-soluble polyanionics, giving 
hard, brittle, clear, hygroscopic 
films. In the presence of other 
cations, they show ion-exchange 
reactivity. The presence of acrylic 
salts as components of a copoly- 
mer system may affect the prop- 
erties of the product so formed by 
alteration of the hydrophilic na- 
ture of the polymer, by insolubili- 
zation with polyfunctional cations, 
or by modifying hardness and 
brittleness. 

Esters: A wide range of mono- 
meric acrylic esters is available, 
with large quantities of methyl 
and ethyl acrylates and methyl 
methacrylate now being produced. 
Other available include 
butyl, 2-ethylbutyl, 2-ethylhexyl, 
octyl, methoxyethyl, ethoxyethyl, 
3-ethoxypropyl! and 2-diethylami- 
noethyl acrylates and ethyl, butyl, 
hexyl, decyl-octyl, lauryl, stearyl, 
2-dimethylaminoethyl, and 2- 
diethylaminoethyl methacrylates. 
These esters are capable of under- 
going reactions of the ester group, 
and of the unsaturated system, 
including polymerization. Varia- 
tion of the molecular make-up of 
copolymers, involving different 
acrylate and methacrylate esters 
as well as other polymerizable 
monomers, permits wide varia- 
tions of physical properties. 

The polymeric esters may be 
considered from the point of view 
of these polymerization methods: 
1) The monomeric esters can be 


esters 














By switching from glass to acrylic 
glazing (Plexiglas, Rohm & Haas 
Co.) for the drop side-window in 
the motorman’s cab of suburban 
multiple-unit cars, the Pennsyl- 
vania Railroad is saving $3500 a 
year in replacement costs. The 
lightweight plastic panes also fa- 
cilitate opening and closing. 


A new line of cast acrylic sheet 
(Larerylic, Lare Products, Inc.) is 
produced in clear, white, and 
colors in standard sizes from 48 
by 48 to 100 by 120 in., 0.06 to 
0.375 in. thick. 


An improved methacrylate mold- 
ing material (Lucite 140, Du 
Pont) has a heat stability that 
permits molding at temperatures 
40° higher than was formerly pos- 
sible. The higher heat stability of 
the resin permits one of three 
possibilities: 1) speed-up of the 
molding cycle; 2) filling of more 
complicated molds; or 3) reduc- 
tion of pressure to eliminate flash. 


Acrylic resin molding powder 
(Lucite, Du Pont) is now avail- 
able in diamond-shaped pellets, 
¥% in. long and % in. thick. The 
new shape improves pouring, 
handling by pneumatic hopper 


RECENT DEVELOPMENTS 


loaders, and metering into ex- 
truders and injection molding 
machines. It gives greater shot- 
to-shot uniformity of injection 
molded parts and saves space in 
packing and storing. It has ap- 
proximately 10% higher bulk 
density than cube-cut powder and 
lower moisture content, making 
possible processing at higher tem- 
peratures without bubbling or 
splay in molded parts. A virtual 
absence of fines helps prevent dis- 
coloring under heat. 


Cast acrylic sheets (Plexiglas RL, 
Rohm & Haas Co.) in sizes up to 
8% by 10 ft. are furnished in 
both colorless transparent and in 
translucent colors. These large 
sheets are used for internally 
illuminated signs, large-area glaz- 
ing, fluorescent light diffusers, 
dome skylights, and other archi- 
tectural applications. They have 
the same surface standards and 
optical quality as commercial 
grade, untrimmed, unmasked 
acrylic sheet (Plexiglas R) and 
also the same physical, chemical, 
and weathering properties. 


A new cleaner and _ polisher 
(Acrakleen, Schwartz Chemical 
Co., Inc.) improves pilot vision 


. 





by removing fine scratches and 
haze from plastic windshields on 
aircraft and boats. The product 
is effective on all kinds of plas- 
tics, including acrylics, poly- 
styrene, acetate, and vinyls. 


A new acrylic lacquer (Resolac, 
Resolite Corp.) restores luster to 
weather-dulled reinforced plas- 
tics panels. The lacquer, com- 
posed of acrylic in an 
organic solvent, can also be used 
to deepen the color, reducing light 
and heat transmission. 


resins 


High-solids acrylic thickeners and 
dispersants (Acrysol ASE-75 and 
ASE-60, Rohm & Haas Co.) can 
be converted at the point of use 
to a dilute viscous salt, thus re- 
ducing shipping costs and simpli- 
fying handling. One type (ASE- 
75) will be used in the manufac- 
ture of paints, inks, adhesives, 
paper coatings, textile backings, 
floor finishes, grinding com- 
pounds, and other applications for 
which dry powders or low-solids 
thickeners are now used. It will 
also be used to advantage in the 
areas where polyacrylates are 
now employed. Solutions of ASE- 
60 suspend pigments, abrasives, 
and other divided solids. 





polymerized in bulk by casting 
techniques to give sheet materials. 

2) Suspension polymerization 
of the monomeric esters has been 
used to prepare molding powders. 
The polymer can be produced in 
discrete particles of well-defined 
dimensions by control of the 
polymerization conditions. The 
molding powders are formed into 
hard, transparent, clear objects 
by applying heat and pressure in 
dies of the desired shape. 

3) A third method involves the 
polymerization of acrylic esters 
in organic solvents. A large range 
of solvents has been used for the 
preparation of soluble polymers, 
the properties of which permit ap- 
plication in coating, adhesive, and 
lubricating oil compositions. By 
using different esters and combi- 
nations of esters, and modifica- 


ACRYLICS 


tions in the polymerization condi- 
tions, polymeric compositions 
having various solubilities result. 
These produce films that range 
from hard and brittle to soft and 
tacky. 

4) By using emulsion polymer- 


ization techniques, a fourth type 


of polymer system has been made 
available. These stable dispersions 
of discrete particles of acrylic 
polymers may form films on dry- 
ing. Depending upon the particle 
size of the polymer as well as 
upon its chemical composition, 
durable films may be obtained 
with varying hardness and tack. 

Nitriles: Acrylonitrile monomer 
is readily available from multiple 
sources. The monomer is a liquid 
capable of ready polymerization, 
and is reactive by virtue of both 
its carbon-to-carbon unsaturation 


and its nitrile function. Polymeri- 
zation, which may be effected in 
aqueous suspension or in solution, 
provides the basic material for 
the preparation of fibers (Orlon 
and Acrilan). Polyacrylonitrile is 
soluble in such solvents as di- 
methyl formamide, ethylene car- 
bonate, tetramethylene sulfone, 
and aqueous solutions of thiocya- 
nate salts, and may be formed into 
fibers by extruding a polymer 
solution into a coagulating bath 
such as water. Polyacrylonitrile 
may also be hydrolyzed with acid, 
caustic, or ammonia to form 
water-soluble hydrolysates as in- 
dicated previously in the discus- 
sion of polymeric acrylic salts. 
Acrylonitrile is not amenable to 
bulk polymerization, since the 
polymer is insoluble in the mono- 
mer. Acrvlonitrile is useful in 
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Acrylic latex paint is applied to face of drive-in theater screen. Paint can 


take sun, wind, and rain without cracking. (Photo, Rohm & Haas) 


copolymer systems to improve 
such properties as solvent resist- 
ance and hardness. Examples in- 
clude copolymers of acrylonitrile 
with butadiene, styrene, and viny] 
chloride. 

Amides: Acrylamide and meth- 
acrylamide are available as solid 
materials. Both the monomers and 
polymers are susceptible to alka- 
line hydrolysis with the formation 
of ammonia and the corresponding 
acrylic salt. In addition, the amide 
function can be modified by re- 
action with formaldehyde to pro- 
duce methylol acrylamide and 
methylene-bis-acrylamide, both 
of which are currently available. 
Also available is N-tert-butyl 


Design of larger control panels 
using thin sections is made pos- 
sible by increased upper mold- 
ing limit available with new 
acrylic. (Photo, du Pont) 


acrylamide. Polyacrylamide has 
been introduced as an industrial 
flocculant. 

Alpha-halogenated esters: The 
methyl alpha-chloracrylate, de- 
rived from methyl acrylate, has 
been investigated extensively as 
a material that affords, on poly- 
merization, a hard, clear, trans- 
parent sheet with a high softening 
point and resistance to surface 
abrasion. 

The above chemical classifica- 
tion of the acrylics indicates the 
wide variety of properties that 
are obtainable with such mate- 
rials. There are many instances 
in which minor proportions of 
acrylic monomers are useful in 
modifying the properties of poly- 
mer systems: based on monomers 
other than acrylics. The following 
discussion of end uses will not in- 
clude materials made with acryl- 
ic monomers in minor propor- 
tions, such as the butadiene rub- 
bers, and copolymers with vinyl 
chloride, vinyl acetate, or with 
styrene. 


Applications 

Sheets and molding powders: 
The properties exhibited by solid 
acrylic polymers, such as crystal 


clarity, high impact strength, 
formability, and resistance to sun- 
light, weather, and most chemicals, 
have led to widespread use in 
military and civilian applications. 
The fields of usefulness Lave also 


been broadened by availability in 
transparent, in translucent, and 
in opaque colors. 

Acrylic sheet is the standard 
transparent material for canopies, 
windows, instrument panels, and 
searchlight and landing light cov- 
ers on aircraft. Large sheets, edge- 
lighted, are used as radar plotting 
boards in shipboard and ground 
control stations. To keep pace 
with the increasingly severe serv- 
ice requirements of pressurized 
jet aircraft, new grades of acrylic 
have been developed that have 
improved resistance to heat and 
crazing. The stretching technique 
has made possible enhanced re- 
sistance to both crazing and 
shattering. 

In the general field of merchan- 
dising, acrylics have become a 
major sign material for faces and 
letters, particularly for outdoor 
use where weather resistance is 
important. In addition, acrylics 
are used for counter dividers, 
transparent demonstration models 
of household appliances and in- 
dustrial machines, display fixtures 
and cases, and vending machines. 

The ability of acrylics to resist 
breakage and corrosion, and to 
transmit and diffuse light effi- 
ciently makes them beneficial in 
industrial and architectural appli- 
cations. Industrial window glaz- 
ing, safety shields, inspection win- 
dows, machine covers, and pump 
components are some of the uses 
commonly found in plants and 
factories. Dome skylights formed 
from acrylic sheet are an increas- 
ingly popular means of admitting 
daylight through the roofs of in- 
dustrial, commercial, and public 
buildings and of private homes. 
Acrylics are employed to good 
advantage as the diffusing me- 
dium in lighting fixtures and large 
luminous ceiling areas. Shower 
enclosures and decorative parti- 
tions are other well-established 
applications. An expanding de- 
velopment is a window glazing 
panel with integrally formed 
louvers for the control of sun and 
sky glare. 

In molding-powder form, acryl- 
ics are used extensively for the 
manufacture of automotive parts, 
such as taillight and stoplight 
lenses, medallions, ‘nameplates, 
dials, instrument panels, and sig- 
nal lights. The beauty and dura- 
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bility of molded acrylic parts have 
led to their wide use for name- 
plates, control knobs, dials, and 
handles on all types of home ap- 
pliances, and for pen and pencil 
barrels and personal accessories, 
such as hairbrush backs. Covers 
for fluorescent street lights, juke- 
box panels, TV implosion shields, 
and other large-section moldings 
are being formed from acrylic 
powder. The extrusion of acrylic 
sheet from molding powder is par- 
ticularly effective in the produc- 
tion. of thin sheeting. Extruded 
sheets have also been used in such 
applications as sign-lighting, glaz- 
ing, partitions, and shower en- 
closures. 

Advantage is taken of the trans- 
parency, strength, light weight, 
and edge-lighting characteristics 
of acrylics in the fields of hospital 
equipment, medical examination 
instruments, and orthopedic de- 
vices. The use of acrylic polymers 
in the preparation of dentures is 
an established practice. The em- 
bedment of normal and pathologi- 
cal tissues in acrylics for pres- 
ervation and instructional use is 
an accepted technique, which has 
been extended to include embed- 
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ment of industrial machine parts 
as sales aids, and the preparation 
of home decorative articles. 
Elastomers: The use of acrylic 
esters in synthetic rubber formu- 
lations may be exemplified by a 
copolymer of ethyl acrylate with 
about 5% of a chlorine-containing 
monomer such as_ chloroethyl 
vinyl ether or chloroethyl acry- 
late. The vulcanized products 
combine outstanding heat re- 
sistance and oil resistance, and 
have found widest use as gaskets 
for automatic transmissions for 
gasoline engines. Vulcanizates of 
fluorinated acrylics are said to 
offer advantages in toughness and 
durability. Acrylate-acrylonitrile 
copolymers are also being manu- 
factured for use as vulcanizable 
elastomers. The use of acryloni- 
trile in the nitrile rubbers con- 
tinues to offer products of su- 
perior solvent resistance and 
durability. Polyblends of acrylo- 
nitrile-styrene resins with buta- 
diene-acrylonitrile rubbers are 
used for pipes and fittings in in- 
dustrial applications in which re- 
sistance to alkali and acid is re- 
quired. Polystyrene-acrylonitrile 
rubber blends exhibit toughness 





Lighting and glazing applications—both 
indoors and outdoors—stand out as ma- 
jor market for acrylic materials. Typical 
indoor applications include large-area 
luminous ceiling made up of diffusing 
panels extruded of acrylic (top, left) and 
sight panels formed of clear acrylic sheet- 
ing that protect materials being proc- 
essed while permitting continuous inspec- 
tion (top, right). Outdoor applications 
include formed signs silk screened in mul- 
tiple colors (left) and 6-ft. molded acrylic 
enclosures for fluorescent lights used to 
illuminate bridges, highways, etc. (right). 
(Photos, Rohm & Haas) 


and high impact strength, and im- 
part improved formability to the 
sheet composition. 

Ion exchange resins: Cation ex- 
change resins may be produced 
by the polymerization of metha- 
crylic acid in the presence of 
cross-linking agents, such as di- 
vinylbenzene. These acrylic-based 
ion exchange resins are especially 
adaptable for sodium therapy, 
for pharmaceutical applications 
that involve the recovery of anti- 
biotics, and in the treatment of 
sugar solutions. In the latter ap- 
plication the weak acid character 
of the resin does not cause the in- 
version of the sucrose. 

Textiles: Considerable work has 
been undertaken to overcome cer- 
tain difficulties encountered in the 
acrylic fibers, such as Orlon and 
Acrilan. Fiber studies have been 
concerned with modifications in 
molecular formulation to achieve 
greater dye receptivity, and me- 
chanical modifications to reduce 
fibrilation and subsequent appar- 
ent color variations in dyed fab- 
rics. Blends of polyacrylonitrile 
with such fibers as wool, rayon, 
and acetate provide a means of 
obtaining mixed fibers with the 

























































dyeability and other properties 
characteristic of the fiber types 
present in the blend. Certain syn- 
thetic fiber blends have been de- 
veloped to simulate fur. Modifi- 
cation of cotton to give improved 
characteristics, such as fungus re- 
sistance and higher heat resistiv- 
ity, has been achieved by treat- 
ment of the cotton with acryloni- 
trile. 

Acrylics are established mate- 
rials for sizing of fibers, with poly- 
acrylic acid used extensively in 
the nylon field. Acrylate disper- 
sions provide highly desirable 
types of finishes. Applied to cot- 
ton and rayon, they contribute a 
firmer hand, improved tensile and 
tear strength, and better abrasion 
and wear resistance. They are not 
easily removed by washing, hence 
are durable finishes. Uses of an 
acrylic backing for upholstery 
fabric is an established practice. 
Acrylic dispersions have also 
found application as binders for 
nonwoven fabrics. 

Coatings: Acrylic emulsion 
paints constitute a major expand- 
ing development. Specifically rec- 
ommended for durability of fin- 
ish, lack of odor, speed of drying, 
and ease of application, both the 
emulsion and compounded paints 
for interior and exterior use in 
pigmented formulations are avail- 
able. Some formulations have 
been suggested for use over damp 
surfaces. Exterior use over ma- 
sonry is an expanding application. 
Acrylic automotive finishes rep- 
resent a promising field of appli- 
cation. Enhanced durability of the 
finish and prolonged retention of 
luster are achieved, particularly 
with the newer pastels. A thermo- 
setting acrylic-base coating for 
appliances is also available. 

For application by either spray- 
ing or brushing, acrylic-coating 
solutions in organic solvents are 
available in types that give almost 
any desired range of hardness or 
tackiness, with clarity and dura- 
bility a prominent feature of all 
these coating materials. These 
acrylic coatings are for both dec- 
orative and protective uses, the 
scope of application ranging from 
protection of art treasures to 
resin treatment of raincoats. Dec- 
orative and metalized coatings 
can also be applied to plastics 
articles to enhance their appear- 
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ance. Other coating applications 
include the use of water-soluble 
acrylic polymers in the thickening 
of resin-based coating formula- 
tions to a predetermined viscos- 
ity. In addition, such acrylic 
monomers as tetraethylene glycol 
dimethacrylate have found appli- 
cation in the preparation of coat- 
ing and filling compositions and 
as vulcanizable plasticizers in 
plastisol formulations. 

Paper: Acrylic dispersions are 
proving to be effective in the coat- 
ing of paper. They are used for 
clear, greaseproof coatings, as 
binders for clay coatings, and as 
heat-sealing adhesives. 

Adhesives: Acrylic monomers 
find application as components of 
copolymers used in making pres- 
sure-sensitive tapes and bonding 
agents. They ‘part improved 
aging characteristics and adhe- 
sion. 

Leather: Acrylic dispersions are 
used in leather-finishing applica- 
tions. As a base coat for cellulose 
nitrate and polyvinyl chloride 
finishes, the acrylics produce per- 
manently flexible and strongly 
adhering coatings. When dry, 
these are no longer water dis- 
persible but are soluble in the 
customary lacquer solvents so that 
excellent adhesion of subsequent 
lacquer coatings is obtained. An 
increasingly widespread use of 
acrylics in the leather field is as 
a component of water finishes. In 
such cases, the acrylic improves 
the adhesion, flexibility, and lev- 
eling of the finish, and depending 
upon the amount and type used, 
improves the washability. Im- 


Transparent gray-tinted protec- 
tive shield molded of acrylic is 
placed over screen on television 
set. (Photo, Rohm & Haas) 
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proved dimensional stability of 
drying hides is achieved by the 
use of water-soluble acrylic 
pastes. 

Soil stabilization: Acrylamide- 
methylene-bis-acrylamide com- 
positions are being investigated 
for in situ polymerization in soils 
for such purposes as structural 
stabilization and impermeabiliza- 
tion. 
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A urea-formaldehyde resin 
(Uformite F-222, Rohm & Haas 
Co.) for baking enamel formula- 
tions provides a white baking 
enamel with improved gloss, 
hardness, baking speed, and re- 
sistance to food stains. The resin 
also possesses improved adhesion 
with nondrying alkyds and im- 
proved water resistance. 


Equipment for continuous pro- 
duction of urea-formaldehyde 
resin produces about 200 to 300 
lb./hr. and is compact in size 
(W. H. Kreidl). The unit can be 
installed at the place of use, re- 
ducing the cost of the adhesive 
and eliminating the problem of 
aging. 


A face coat (Epocal, Furane 
Plastics, Inc.) for expendable 
plaster or gypsum cement casts 
provides a much harder surface 


than gypsum cements and will not 
absorb water after setting. The 
material, a powdered melamine- 
urea composition containing fillers 
and curing agent, also reduces the 
problem of separating epoxy 
laminates or castings from the 
mold. 


Triazine resin laminating sirups 
(Cyzac, American Cyanamid Co.) 
provide protective plastic sur- 
faces on particle board or ply- 
wood. One resin (Cyzac 2352) is 
used with paper to provide dur- 
able flat working surfaces for 
tables, dressers, desks, and chests. 
Another resin (Cyzac 2247) is 
used on laminating papers in con- 
junction with the above resin to 
produce decorative surfaces for 
wood composition board that is 
to be used as wall paneling, door 
paneling, or in various “do-it- 
yourself” applications. 





Te two most important groups 
of amino resins are the urea- 
formaldehyde and melamine- 
formaldehyde resins. Both groups 


UREA-FORMALDEHYDE RESINS 


are thermosetting and cure to 
colorless, infusible solids, resistant 
to discoloration on aging or at 
elevated temperatures. 





Urea-formaldehyde resin sirups 
were first made, commercially, 
toward the end of the 1920’s. The 
unmodified cured resins are clear 
colorless solids which resist dis- 
coloration on prolonged heating 
at moderate temperatures and on 
exposure to light. White translu- 
cent molding materials are made 
by compounding the resin with 
purified alpha-cellulose. Colored 
molding powder is made by the 
addition of appropriate pigments 


* Plastics and Resins Div., American Cyanamid 
Co., 30 Rockefeller Plaza, New York 20, N.Y. 

Recent Developments and References were 
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or dyes. In either of these forms, 
urea-formaldehyde resin sirups 
or dried powders have gained 
major importance in the manu- 
facture of adhesives, in the treat- 
ment of textiles and paper, and in 
surface coatings. 

The production of resins from 
urea and formaldehyde is based 


on the primary formation of 


methylol ureas by reaction of 
formaldehyde with the amide 
groups. (See Formula 1.) Two 
moles of formaldehyde may react 
to produce dimethylol urea. 

The methylol ureas condense 
under slightly acid pH conditions 
with liberation of water to pro- 
duce resinous products. The 
mechanism of the condensation is 
not positively established, but 
evidence indicates the formation 
of three-dimensional structures 
through methylene cross-linkage. 
(See Formula 2, p. 92.) 

Marvel (J. Am. Chem. Soc. 68, 
1681, 1946) postulates a _ resin 
structure containing a network 
of hexahydro-triazine rings cross- 
linked by methylene groups. (See 
Formula 3, p. 92.) 

The dimethylol compounds can 
react with alcohols in the presence 
of acids to form alkoxy com- 
pounds. These compounds con- 
dense with liberation of part of 
the combined alcohol to form 
resinous products soluble in 
organic solvents. These resins are 
used in surface coatings. 

The basic resins are usually 
clear, water-white sirups or 
white powdered materials. The 
dry materials are usually dis- 
persible in water to colorless 
sirups. Conversion to the insolu- 
ble and infusible stage occurs in 
the presence of acids or materials 
which develop acidity by reac- 
tion with formaldehyde. In most 
commercial applications the resin 
is cured by the application of heat. 
Certain formulations, however, 
particularly those used as adhe- 
sives, can be cured at room tem- 
perature by the use of an appro- 
priate catalyst. 


Molding compounds 


Urea-formaldehyde resins may 
be compounded with cellulose 
filler, with or without pigmenta- 
tion, to form the urea-formalde- 
hyde molding compounds. Urea 
and formaldehyde solutions are 
first reacted to form an aqueous 
sirup. Purified alpha-cellulose is 
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FORMULA 2 


Formula 2 (left): Mechanism of condensa- 
tion reaction used in production of urea 
involves formation of three-dimensional 
structures through methylene cross-linkage. 
Formula 3 (below): Network of hexahydro- 
triazine rings cross-linked by methylene 
groups. (See text, p. 91.) 
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FORMULA 3 


added to the sirup and thoroughly 
mixed in. The white pulp obtained 
is dried under closely controlled 
conditions of heat and humidity. 
The dried material is ground to a 
fine powder. 

At an appropriate stage in the 


operation, dyes or pigments, 


lubricants, and catalysts may be 
added. Usually as a final step in 
the operation, the powdered ma- 
terial is densified by one of sev- 
eral available methods and the 
densified product crushed to give 


the finished molding material in 
the form of granules. 

The unpigmented material gives 
translucent pearl-white moldings. 
Colored material gives opaque- 


to-translucent pastel or full 
shades, depending upon the type 
of pigment or dye used. 

The molding compounds are 
usually available in a range of 
plasticities from very soft to hard. 
The rate of cure can be controlled 
during manufacture. Conse- 
quently, the molder can usually 
select a grade of molding ma- 
terial suitable for any specific 
molding condition. Low-cost 
grades are available for dark- 
colored industrial moldings such 
as electrical parts. 

The materials are usually 
molded within the temperature 
range of 275 to 350° F. and at 
pressures ranging from 2000 to 


ted decorative laminate can be 





School desk surfaced with lamine-imp 


easily wiped clean of crayon marks. (Photo, American Cyanamid) 


8000 p.s.i. They are more critical 
to mold than either the phenolics 
or the 
molding compounds. They do not 
flow quite as readily, and gen- 
erally set and cure faster in the 
mold. Both mold-shrinkage and 
aging-shrinkage values are greater 
with ureas than with the phe- 
nolics. 

Largely because of unlimited 
color possibilities, solvent-, oil-, 
and grease-resistance, surface 
hardness, mar-resistance, and so 
forth, urea-formaldehyde mold- 
ing compounds are widely used 
in such applications as cosmetic 
container closures, buttons, elec- 
tric mixer housings, and stove 
hardware. 


melamine-formaldehyde 


Adhesives 

Urea-formaldehyde resins have 
gained wide acceptance for use as 
adhesives in the plywood and 
furniture industries. These adhe- 
sives can be formulated to cure 
over a wide range of tempera- 
tures. They tolerate a high degree 
of extension with relatively low- 
cost material, such as wheat-flour, 
without serious impairment of the 
properties of the glue-line. 

The resins used as adhesives are 
usually formulated at a ratio of 
less than 2 moles formaldehyde to 
1 mole of urea. 

Urea adhesives cure rapidly at 
the elevated temperatures used in 
hot-press operations. When the 
proper catalysts, as recommended 
by the manufacturer, are used, 
excellent bonds are obtained at 
room temperatures. 


Textile and paper resins 

Low-molecular-weight urea- 
formaldehyde condensation prod- 
ucts are useful for the impregna- 
tion of cotton or rayon textile 
fabrics to develop improved 
creaseproofness and other valu- 
able properties. The resin, con- 
taining an appropriate catalyst, is 
cured in the cloth by heating the 
impregnated goods at tempera- 
tures ranging usually from 200 to 
250° F. Other types, usually of 
higher molecular weight, are em- 
ployed in the various stiffening 
processes. 

Urea-formaldehyde condensa- 
tion products may be modified to 
give cationic resin molecules sub- 
stantive to negatively charged 
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Applications of amino resins in various forms 








Urea-formaldehyde resins 


Type of product 






































A— ‘\ 
Molding Surface 
compounds Adhesives Textile resins Paper resins coatings 
Forms available 
A | 
Powder; Powder; Powder; Solutions in 
Powder; Water Water organic 
Granules solutions solutions solutions solvents 
Uses 
Radio cabinets Plywood Textile treat- Wet strength Marproof 
Stove Furniture ments such finishes for 
hardware panels and as: interior use 
Closures assembly Fabric Refrigerators 
Cosmetic Lumber core stiffening Kitchen 
containers gluing and Wrinkle cabinets 
Electric mixer laminating control Medicine 
housings Doors Control of chests 
Wiring devices Sporting goods fabric Toys 
V-board “hand” 
Bag seams 
Particle board 
binders 
Melamine-formaldehyde resins 
Type of product 
A ‘ 
Molding Textile Paper Surface Laminating 
compounds Adhesives resins resins coatings resins 
Forms available 
A ‘ 
White free- 
White and flowing White 
tan free- powders; free- Solutions Powder; 
Powder; flowing Aqueous flowing in organic Aqueous 
Granules powders solutions powder solvents solutions 
Uses 
~~ ‘\ 
Dinnerware Syrup dis- Exterior- Draping Wet Marproof Mar-resist- 
Closures pensers and ma- control strength exterior ant dec- 
Boil- Auto and rine-grade Wool Improved baked orative 
resistant aircraft plywood shrinkage fold and finishes laminates 
buttons ignition Reinforce- control dry of excel- Fire- and 
Aerosol and parts ment of Durable strength lent shock- 
cosmetic Radio, T.V., urea stiffening Dimen- durabil- resistant 
containers and other adhesives Fire sional ity laminates 
Stove electronic Gypsum retard- stability with 
fixtures parts reinforce- ance excellent 
Surgical in- Meter ment Water electrical 
strument blocks repellence properties 
parts Electrical 
Pen and compo- 
pencil sets nents, e.g., 
Housings: switch 
industrial gear, coil 
and forms, etc. 
consumer 
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cellulose fiber. When added in the 
beater on a paper machine, the 
resin is almost quantitatively ab- 
sorbed by the fiber and confers a 
high degree of wet strength to the 
finished paper sheet. 


Surface coatings 

Alkylated urea-formaldehyde 
resins were first produced com- 
mercially in this country in 1936. 
Their use in surface coatings rep- 
resented a big advance in the 
technology of synthetic baking 
enamels. When used as hardeners 
with suitable alkyd resins, these 
solvent-soluble urea resins per- 
mit the formulation of enamels 


that can be baked to almost 
porcelain-like hardness. These 
new resins rapidly achieved com- 
mercial importance in the produc- 
tion of a wide range of synthetic 
baking enamels, particularly 
white enamel for refrigerators and 
kitchen and hospital furnishings. 
The finishes are resistant to water, 
soap, and mild acids, and are 
characterized by excellent color 
retention. 

Urea-formaldehyde compound 
enamels are usually cured at tem- 
peratures of 250° F. or above, al- 
though formulations are available 
for cure at room temperature or 
under forced-dry conditions. 


MELAMINE-FORMALDEHYDE RESINS 





The most striking feature of 
melamine-formaldehyde resins is 
their unusual versatility. Perhaps 
no other thermosetting materials 
have as many diverse and valu- 
able applications. 

Melamine resins were first in- 
troduced to industry in the late 
1930’s. Today, materials produced 
from melamine are used in a wide 
range of important applications, 
such as critical military parts, in- 
dustrial and decorative household 
appliances, high-grade dinner- 
ware and tableware, shockproof 
laminates for use in naval craft, 
and decorative laminates for the 
household and office. They are 
used in durable boilproof adhe- 
sives, in leather tanning, in the 
treatment of textiles, in the pro- 
duction of wet-strength paper, 
and in the manufacture of enamel 
finishes with a high degree of ex- 
terior durability. 


Chemistry 

Melamine may be considered as 
the cyclic trimer of cyanamide. 
(See Formula 4.) It is shipped as 
a white, free-flowing powder and 
has the following characteristics: 
Melting point—354° C. (approxi- 
mately); density—1.57; solubility 
in water at 25° C.—0.5 percent. 

Melamine reacts with 1 to 6 
molecules of formaldehyde to 
form methylol compounds. Hexa- 
methylol melamine can be iso- 
lated as a pure crystalline com- 
pound with the structure shown 
in Formula 5. 
These methylol compounds can 
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condense to resinous products by 
mechanisms which are probably 
similar to those involved in the 
condensation of methylol ureas. 
Three-dimensional structures are 
created with the triazine rings 
probably cross-linked by methyl- 
ene groups. 

The molding compounds are 
produced from methylol deriva- 
tives containing a relatively low 
ratio of formaldehyde to mela- 
mine. 

The cure of the resins is accel- 
erated by acids although it can be 
accomplished by heat alone under 
neutral or even slightly alkaline 
pH conditions.“ The cured resins 
are resistant to mild acids, mild 
alkalies, and boiling water. They 
are tasteless, odorless, and color- 
less, and do not discolor on expo- 
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sure to relatively high tempera- 
tures or sunlight. Electrical prop- 
erties are excellent, particularly 
arc resistance. 

The methylol melamine com- 
pounds behave somewhat like the 
methylol ureas when reacted with 
alcohols under mildly acid con- 
ditions, forming alkoxymethy] 
melamines. The methoxy com- 
pounds or methyl ethers, as they 
are sometimes described, are gen- 
erally water-soluble, whereas the 
ethyl and higher alcohol deriva- 
tives show decreased solubility in 
water but are soluble in organic 
solvents. 


Molding compounds 


Melamine-formaldehyde con- 
densation products are processed 
into molding compounds by meth- 
ods similar to those used in the 
manufacture of the ureas. As with 
the latter materials, dyes or pig- 
ments may be incorporated to 
produce opaque or translucent 
colored material. The moldings: 
are similar in appearance to ureas 
but possess unusual heat resist- 
ance and mar resistance. These 
latter properties have widely ex- 
tended the range of their applica- 
tion. 

The molding of fine-quality din- 
nerware is the most successful 
and spectacular use for alpha cel- 
lulose-filled melamine-formalde- 
hyde molding compounds. This 
application now represents by far 
the largest single outlet for the 
melamines. The attractiveness of 
melamine dinnerware can be en- 
hanced by the use of decorative 
overlays which are now available 
in a wide range of colors and 
designs. 

Other important uses for the 
melamines are in aerosol dis- 
pensers, boil-resistant buttons, 
coffee makers, soda dispensers, 
flatware, and cutlery handles. 

The alpha-filled melamines are 
available in different degrees of 
plasticity, but the bulk of the ma- 
terial is sold in a soft plasticity 
suitable for transfer or plunger 
molding. All grades are suitable 
for preheating by high-frequency 
methods. 


Fillers 


The properties of melamine 
molding compounds vary widely 
according to the kind of filler 















that is used in it. For example, 
wood flour may be used for the 
production of general-purpose in- 
dustrial molding compounds for 
the molding of parts such as auto 
ignition components, connector 
plug inserts, and watt-meter 
blocks. The parts possess high arc 
resistance and dielectric strength, 
combined with relatively low spe- 
cific gravity. 

Cotton fabric may be used as a 
filler for molding material in- 
tended for the production of 
shock-resistant articles such as 
service trays. 

Mineral fillers such as asbestos 
may be used for molding com- 
pounds intended for industrial 
applications requiring maximum 
arc- and heat-resistance and di- 
electric strength. The properties of 
such parts are maintained up to 
temperatures that can go as high 
as 400° F. 

Glass fiber-filled material is 
available for applications requir- 
ing a combination of impact 
strength, high heat resistance, and 
good electrical properties, includ- 
ing maximum arc resistance. 


Laminating 
Melamine resins are widely 
used in laminated products. 


Sheets of paper, glass cloth, or 
other fabric are impregnated with 
the resin solution and dried to a 
controlled moisture content. Sev- 
eral plies of the impregnated 
sheets are laminated in a platen 
press and cured at temperatures 
of 290 to 320° F. for 15 to 30 min., 
at pressures ranging from 1000 to 
2000 p.s.i. This type of application 
has enjoyed its greatest success in 
decorative and durable laminates 
for tabletops and similar applica- 
tions. 


Adhesives 


Certain melamine resins can 
produce excellent bonds between 
a variety of surfaces when heat- 
set. Commercial formulations, 
however, are usually melamine- 
fortified urea adhesives. In con- 
trast to urea-formaldehyde adhe- 
sives, the available melamine- 
urea types presently cannot be 
cold-set. 

An unusual property of mela- 
mine adhesives or melamine-for- 
tified urea resin adhesives is the 
stability of the dried adhesive 
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Stylish housing for intercom- 
munication set for household 
use is molded of rugged urea 
in one piece. (Photo, Barrett 
Div., Allied Chemical & Dye) 


after application to the surface to 
be glued. The applied adhesive is 
stable for weeks if kept at room 
temperature, but it cures very 
rapidly when heat is applied to it. 


Textile processing 

Melamine resins have gained 
wide acceptance for the treatment 
of rayon, cotton, wool, and other 
fabrics to impart properties such 
as shrink resistance, water and 
stain repellency, wrinkle resist- 
ance, and fire retardance. The 
melamine resin is usually applied 
to the goods from a water solu- 
tion. The goods are dried at a tem- 
perature high enough to cure the 
resin, and finally washed to re- 
move excess accelerator and any 
of the uncured resin that may re- 
main. 


Paper treatment 


Melamine-formaldehyde con- 
densation products, particularly 
those made with the lower form- 
aldehyde/melamine ratios, have 
found extensive use in: improv- 
ing the properties of paper and 
imparting wet strength to it. 
Under certain acidie conditions, 
methylol melamines can react to 
give cationic colloids that exhaust 
quantitatively on the negatively 
charged paper fiber. The resin is 
usually added to the slush stock. 
The resin cures during the drying 
of the sheet, producing remark- 
able improvements in the physical 
properties of the paper. Wet 






strength is increased severalfold 
and dry strength improved by the 
addition of the resin. 


Surface coatings 

The alkylated methylol mela- 
mines, especially the butylated 
types, are used in combination 
with alkyd resins for the produc- 
tion of high-quality industrial 
baking finishes. Their behavior is 
similar to that of the correspond- 
ing urea resins, but the melamines 
are more effective hardeners for 
the enamel film. They develop im- 
proved mar resistance and in- 
creased water and alkali resisi- 
ance. Initial color is at least equal 
to that obtained with the ureas 
and color retention is much better 
at elevated temperatures. Mela- 
mine-resin-fortified alkyd resins 
have unusual exterior durability. 

Melamine is also used for plas- 
ter reinforcement, ion exchange 
resins, and leather tanning. 
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Cellulosics 
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A lacquer for coating and deco- 
rating cellulose acetate (Rez-N- 
Lac A, Schwartz Chemical Co., 
Inc.) has a nontoxic resin base, 
permitting use of the lacquer on 
children’s toys and other objects 
that come in contact with the 
body. The lacquer will not flake 
or craze nor become brittle. 


Cellulose acetate film (S-652, 
Celanese Corp. of America) is 
used by merchants for wrapping 
food and produce before it is put 
on the shelf. The acetate stays 
crisp and breathes, preventing 


foggy-looking packages. It is 
furnished in bundles of 1000 units 
in sizes ranging from 10 by 10 to 
20 by 20 in., and can be sealed 
easily with plates or hand irons 
with polytetrafluoroethylene-im- 
pregnated fibrous glass pads. 


A quick-drying lacquer (Rez-N- 
Lac B, Schwartz Chemical Co., 
Inc.) for coating and decorating 
butyrate has permanent adhesion 
and low flammability. The lacquer 
can be applied by brush or spray. 
It is nontoxic and waterproof, 
and does not flake or craze. 





Orecst of the synthetic plastics 
is cellulose nitrate, dating back to 
the work of Braconnot in France, 
1833. Schoenbein, Germany, 1845, 
and Parkes, England, 1855-65, 
also experimented with cellulose 
nitrate; but John Wesley Hyatt, 
United States, is generally 
credited with being the first to 
work successfully with this ma- 
terial as a plastic mass rather 
than in solution. In 1869 he and 
his brother took out a patent for 
making solid collodion (Cellu- 
loid) which was the pioneer ma- 
terial for many processes and ap- 
plications used in the plastics 
industry. 

Meanwhile, in an effort to dis- 
cover a less flammable material, 
research conducted by Schiitzen- 
berger and Cross and Bevan 
(1894) led toward the develop- 
ment of cellulose acetate plastic. 
Preparation of a plastic from 
cellulose acetate was first men- 
tioned in United States patent 
literature in 1903.’ 

As early as 1912, cellulose ace- 
tate found outlet in photographic 
film. In World War I, it was 
employed in dopes for airfoil cov- 
erings. Later, a process was de- 
veloped for making cellulose ace- 





2U. S. Patent 738,533 to A. Eichengriin and 


T. Becker, 1903. 
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tate filament which could be 
woven into fabric.’ Cellulose ace- 
tate sheets, rods, and tubes ap- 
peared on the U. S. market in 
1927. This was followed by the 
appearance of cellulose acetate 
molding powders in 1929. 

Research on treatment of cellu- 
lose with higher aliphatic acids 
resulted in a U. S. patent for the 
manufacture of cellulose acetate 
butyrate, issued to Clarke and 
Malm in 1932. The material ap- 
peared on the market at that time 
for use in protective coatings. The 
molding composition followed in 
1938. 

Among the cellulose esters, 
cellulose propionate is the most 
recent commercial plastic. A 
patent covering the preparation 
of cellulose propionate was issued 
in 1931; but it remained a lab- 
oratory plastic until 1945, when a 
process was developed for eco- 
nomically producing propionic 
acid from natural gas. 

The possibility of using a cellu- 
lose ether as an industrially use- 
ful product was proposed in 1912 
by Leuchs in Germany, Lilienfeld 
in Austria, and Dreyfus in France. 
Lilienfeld was granted a U. S. 
patent® in 1917 for use of ethyl 


2 Developed by Celanese Corp of America. 
*U. S. Patent 1,217,027. 





cellulose in a plastic composition. 
In 1935 and 1937, respectively, two 
of the current manufacturers‘ 
undertook commercial production 
of this material. 

Other cellulose ethers have also 
proved commercially useful; 
among these are methyl cellulose, 
carboxymethyl cellulose, and hy- 
droxyethyl] cellulose. 

During the earlier development 
of cellulose plastics, research was 
conducted also on the conversion 
of solid cellulose into liquid 
chemical compounds, and _ the 
subsequent regeneration of the 
cellulose in the form of films (cel- 
lophane) and filaments (rayon). 

The cellulosics are prepared by 
various treatments of carefully 
purified cotton linters or wood 
cellulose having a high alpha- 
cellulose content. The cellulose 
molecule is composed of as many 
as 3000 glucosidic units. Each unit 
provides three hydroxyl groups 
for esterification. Controlling fac- 
tors in the preparation of the 
various cellulose esters and ethers 
are the condition of the cellulose, 
the kind and relative amounts of 
ingredients used, and the time, 
temperature, and agitation of re- 
action. 


Cellulose nitrate: Cellulose 
nitrate is prepared by treating 
properly conditioned cellulose 


with a mixture of nitric and sul- 
furic acids. Spent acid is drained 
off by centrifuging. The nitrated 
material is given prolonged treat- 
ment with boiling water, bleached, 
washed repeatedly, and subjected 
to a dehydrating operation by 
which, under hydraulic pressure, 
most of the water is replaced by 
alcohol. 

Cellulose acetate: Preparation 
of cellulose acetate is accom- 
plished by treating cellulose with 
acetic acid and acetic anhydride 
in the presence of a catalyst such 
as sulfuric acid. Cellulose triace- 
tate of about 62.5% combined 
acetic acid content is formed by 
the reaction. This is soluble in the 
treating acids, forming a heavy 
dope. Water is added to partially 
hydrolyze or deacetylate the cel- 
lulose triacetate. Cellulose acetate 
is then precipitated in water, 
washed, and dried. 

Cellulose acetate butyrate: To 
prepare cellulose acetate buty- 


* Hercules Powder Co., The Dow Chemical Co. 
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rate, the cellulose is treated with 
a mixture of acetic and butyric 
acids and anhydrides, the amount 
of each ingredient depending 
upon the properties which it is 
desirable to have in the final 
product. 

Cellulose propionate: Similarly, 
the reaction of propionic acid and 
anhydride on cellulose in the 
presence of a catalyst yields cel- 
lulose propionate. 

Ethyl cellulose: Sodium cellu- 
lose is produced by the action of 
a strong alkali, such as sodium 
hydroxide, on cellulose. This is 
subsequently acted upon by 
ethylating agents such as ethyl 
chloride or sulfate which place 
the ethyl groups on the cellulose 
molecule. Ethyl cellulose thus 
formed is first washed and then 
purified. 

Carboxymethyl cellulose: Car- 
boxymethyl cellulose (cellulose 
glycolate) is composed of a car- 
boxylic acid bound to the cellu- 
lose molecule by an ether linkage. 
Upon treatment with a fairly 
strong acid, the sodium salt is 
converted to the free acid which 
is insoluble in water. In some 
cases other salts may be useful; 
the ammonium salt, on heating, 
loses ammonia and is thus con- 
verted to the free acid; the ad- 
dition of aluminum, iron, or other 
heavy metal ions converts the so- 
dium salt to insoluble compounds. 
The cellulose derivative is pre- 
cipitated from solution by ferric 
chloride, ferrous sulfate, stannous 
chloride, aluminum sulfate, or 
basic lead acetate. Barium nitrate 
produces a thixotropic gel. 

Hydroxyethyl cellulose: When 
ethylene oxide is reacted with 
cellulose, a caustic-soluble hy- 
droxyethyl cellulose is first pro- 
duced. As additional hydroxy- 
ethyl groups are attached, the 
cellulose derivative becomes more 
and more water sensitive, until 
water solubility is reached. 
Metallic ions, acids, or alkalies 
cannot be used to precipitate hy- 
droxyethyl cellulose from the 
aqueous solution. 

Regenerated cellulose (cello- 
phane): For the preparation of 
regenerated cellulose, sheets of 
sulfite wood are steeped in a 
carefully controlled solution of 
sodium hydroxide, resulting in a 
product known as sodium or 
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alkali cellulose. Excess liquor is 
removed, and the alkali cellulose 
sheets are shredded and aged. 
Treatment with carbon disulfide 
follows, producing cellulose xan- 
thate. This, in turn, is mixed with 
dilute sodium hydroxide solution 
to yield a uniform colloidal sus- 
pension, or viscose, which is aged 
and filtered. Regeneration is ac- 
complished by extruding the vis- 
cose, in sheet form, into an acid 
coagulating bath which 
with the viscose solution to form 
cellulose, sodium sulfate, and car- 
bon disulfide. 


reacts 


Cellulose nitrate 

Compounding and processing: 
Several grades of cellulose nitrate 
are available, differing in nitrogen 
content as well as in the degree 
of viscosity. 

Complete esterification provides 
a nitrogen content of 14.16 per- 
cent. Cellulose nitrate used in ex- 
plosives contains approximately 
13%, that employed in lacquers 
and photographic film about 12%, 
and that in plastics about 11 per- 
cent. Although the chief differ- 
ence among the various grades is 
their rate of combustion, solubil- 
ity as well as compatibility with 
plasticizers are also variable fac- 
tors that have to be taken into 
consideration. 

Camphor is the standard plas- 
ticizer for cellulose nitrate, al- 
though small admixtures of other 
materials are also used. Alcohol- 
wet cellulose nitrate is colloided 
in masticating mixers with the 
plasticizers and solvents, and 
strained under hydraulic pressure 
while in a soft condition. The 
material can be colored while be- 
ing worked in the mixer or dur- 


ing the subsequent rolling opera- 
tion, when some solvent has been 
evaporated. 

Plastic slabs from the rolls can 
be block-pressed and skived, or 
the mass containing a_ suitable 
proportion of solvent may be 
wet-extruded into tubes, rods, or 
sheeting. 

General characteristics: Cellu- 
lose nitrate is the toughest of all 
thermoplastics. This quality and 
ease of fabrication are the chief 
advantages of the material. Other 
desirable properties of cellulose 
nitrate are its dimensional sta- 
bility, resilience, and low water 
absorption. 

Chief disadvantage of the ma- 
terial is its flammability. Plas- 
ticizers containing chlorine and 
phosphate as fire retardants have 
been employed, but these tend to 
reduce the strength of the result- 
ing plastic. Another disadvantage 
of the material is its tendency to 
discolor and become brittle under 
the effects of sunlight. 

Cellulose nitrate is not adapt- 
able for compression or injection 
molding because of its sensitivity 
to heat. However, it is readily 
formed into hollow articles by ap- 
plication of air or liquid pressure 
between heated sheets, expanding 
them to the shape of a retaining 
mold. By other methods of fabri- 
cation, sheets, rods, and tubes are 
converted into many items of dec- 
orative and functional value, such 
as personal accessories, toilet ar- 
ticles, and various types of in- 
dustrial pieces. 


Cellulose acetate 
Compounding and processing: 

Cellulose acetate molding com- 

positions are made from cellulose 


Egg carton vacuum formed of clear cellulose acetate sheeting allows shoppers 
to see eggs, is reusable. (Photo, Celanese Corp. of America) 





























All parts of telephone base, 
including housing, pushbuttons, 
and transparent escutcheon, are 


molded of tough cellulose ace- 
tate. (Photo, Hercules Powder) 


acetate flake, plasticizers, pig- 
ments, and dyes. In the manufac- 
ture of cellulose acetate molding 
and extrusion compounds, the 
flake is mixed with suitable plas- 
ticizers and colorants. Mixing is 
carried out on heated compound- 
ing rolls, in an extruder, or in a 
Banbury-type mechanical mixer. 
Processing temperatures are in 
the 350 to 500° F. range. Plasti- 
cizers used are normally simple 
organic esters, liquids of high 
boiling point and low vapor pres- 
sure, added in amounts of 10 to 
70 parts per 100 parts of cellulose 
acetate. The plasticizer employed 
is dependent upon the properties 
desired in the finished composi- 
tion. After mixing and colloiding, 
the material is cut into granules 
or pellets of the desired size and 
shape for use in injection molding 
or extrusion. 

General characteristics: Cellu- 
lose acetate plastics are notable 
for their outstanding toughness 
and high impact strength. They 
are stable at room temperatures, 
with excellent resistance to dis- 
coloration or deterioration in- 
duced by sunlight. Materials can 
be produced over a wide range 
of rich lustrous colors, including 
translucents, transparents, and 
special color effects. Cellulose 
acetate is a good electrical in- 
sulator, and the clear material 
makes possible a high percentage 
of transmission of ultra-violet 
light. 

Available 


in many different 
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types, cellulose acetate is adapt- 
able to a wide application range. 
The properties of the material are 
dependent to a large degree on 
the flow type selected. High- 
acetyl materials (hard-flow ace- 
tates with a combined acetic acid 
content in the 56 to 58% range) 
provide increased moisture resist- 
ance and, as a result, greater di- 
mensional stability as well as im- 
proved dielectric properties. The 
medium- and soft-flow materials 
meeting most general-purpose 
requirements are compositions 
based on flake of lower acetic acid 
content ranging downward from 
55 percent. 

Present-day uses of cellulose 
acetate have been further broad- 
ened by the increasing trend to- 
wards formulating for specific end 
uses. Selection of the proper flake, 
combined with suitable plasti- 
cizers, yields compositions with 
the characteristics important to 
specific applications. The im- 
portant properties that can be 
“built in” to cellulose acetate in- 
clude flame resistance, resistance 
to blushing, improved dimen- 
sional stability, reduced plasti- 
cizer migration, inertness to other 
plastics such as acrylics and sty- 
renes, and resistance to specific 
chemicals, e.g., dichlorobenzene. 

Applications: Large-volume 
markets for cellulose acetate are 
toys, beads, cutlery handles, 
knobs, electrical parts, and hous- 
ings for small-motored electrical 
appliances. In sheet form, cellu- 
lose acetate is widely used as a 
packaging material, electric in- 
sulation, and tape. Vacuum 
formed sheeting is in growing use 
in the fabrication of displays, cus- 
tom-packaging, and small house- 
hold and personal products. 

Newest large-volume applica- 
tion for acetate is ladies’ shoe 
heels. The molded acetate heels 
are claimed to cost from 2 to 4¢ 
less than wooden heels with lac- 
quer applied and are character- 
ized by resilience and toughness. 
Consumption of acetate for heels 
was estimated at least as high as 
500,000 Ib. a month by the end of 
1956. 


Cellulose acetate butyrate 
Compounding and processing: 


Cellulose acetate butyrate re- 
quires less plasticizer than does 








cellulose acetate. In general, the 
mixed ester has greater solubility 
in a wider range of solvents and is 
compatible with a greater number 
of plasticizers. Pigments and dyes 
give translucency and color. 

Cellulose acetate butyrate plas- 
tics are ordinarily shaped by in- 
jection molding and continuous 
extrusion. The material can be 
injection molded at the highest 
speeds possible with plastics. 
Large, intricately shaped articles 
can be molded in single molds. 
Compared to cellulose acetate, 
cellulose acetate butyrate re- 
quires less pressure in molding 
than is indicated by flow desig- 
nation. To a certain point, flow 
increases uniformly with tem- 
perature, but the material flows 
considerably faster beyond this 
critical point. Thus it is possible 
to obtain grades which, below 
molding temperature, have rela- 
tively high resistance to heat, but 
flow at molding temperature. 

The material is suitable for 
continuous extrusion under heat 
and pressure without the use of 
solvents. Extruded sections can 
have close tolerances. 

General characteristics: The 
primary physical properties of 
cellulose acetate butyrate are a 
horn-like toughness, high impact 
strength, uniform texture, dimen- 
sional stability under normally 
varying conditions of temperature 
and humidity, and low moisture 
absorption. The material is resili- 


Colorful portable transistor ra- 
dio case is molded of rugged 
cellul propionate, will not 
break even if accidentally drop- 
ped. (Photo, Celanese Corp.) 
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ent, light in weight, and has a high 
surface luster, dielectric strength, 
and low heat conductivity. It is 
available in more than 19,000 
colors and color effects. Clarity 
ranges from transparent through 
translucent to opaque. Variegated, 
metallic, fluorescent, and pearl ef- 
fects may be produced. 

Like cellulose acetate, cellulose 
acetate butyrate is easily fabri- 
cated and machined with tools 
used for wood and metal. Molded 
and extruded pieces can be ce- 
mented in a bond as strong as the 
material itself. Cellulose acetate 
butyrate is not compatible with 
cellulose acetate. 

Melt-coating compositions of 
cellulose acetate butyrate are 
used to produce a brilliant, flexi- 
ble, waterproof finish on paper 
and fabric. The same composi- 
tions mixed with oil make con- 
tinuous, tough, transparent coat- 
ings, easily cut and stripped, for 
the protection of metal tools and 
parts for shipment. 

When extruded over rigid 
metal, cellulose acetate butyrate 
provides a surface that is tough, 
chip-proof, and resistant to per- 
spiration, grease, and other con- 
taminants. 

An economical and quick 
method for fastening fabric wall- 
covering panels in place is also 
provided by cellulose acetate 
butyrate strips. These assemblies 
are employed in airplane in- 
teriors, where the light weight of 
butyrate is an advantage. 

Pipe extruded from cellulose 
acetate butyrate is being used for 
irrigation, salt water disposal, gas 
service lines, and as electrical 
conduit for telephone and power 
cables, 

There is increased interest in 
extruded sheeting for use as ex- 
plosion-vent windows, and indoor 
and outdoor signs made by vacu- 
um forming from heavy-gage 
sheeting up to 0.125 in. thick. 

Cellulose acetate butyrate film 
is used as primary insulation on 
solid and stranded wire and cable, 
permitting an important reduc- 
tion in wire diameter and saving 


weight. 


Cellulose propionate 
Compounding and processing: 

Cellulose propionate requires less 

than half the plasticizer needed 
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Pipe made of cellulose acetate butyrate is used as power cable conduit. Ma- 
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to produce cellulose acetate buty- 
rate plastics of comparable flexu- 
ral strength. It is compatible with 
a considerably larger number 
of plasticizers; compounds can 
therefore be plasticized and 
modified to produce moldings of 
a great variety of properties. 

Cellulose propionate is best 
suited to injection molding and 
extrusion. It has excellent flow 
characteristics which provide 
noncritical molding temperatures 
over a range of 80° F. Un- 
less inserts, machine limitations, 
heavy cross-sections, cr ribbings 
are involved, it has a_ shorter 
cycle than other cellulosics. In all 
except the hardest compositions 
there is no trace of skin or lami- 
nations. 


General characteristics: Cellu- 
lose propionate is an unusually 


stable cellulose ester, emitting 
no odor of propionic acid either 
during molding or in the finished 
piece. Retention of plasticizer is 
excellent. Weatherability charac- 
teristics are superior to cellulose 
acetate while being equivalent 
and, in some instances, superior 
to other cellulosic molding mate- 
rials. Although not miscible with 
cellulose acetate, ethyl cellulose, 
or resinous plastics such as poly- 
styrene, cellulose propionate is 
compatible with cellulose acetate 
butyrate. 

Among the cellulosics, cellulose 
propionate is close to ethyl cellu- 






bines high-impact strength with dielectric strength. (Photo, Eastman) 


lose in toughness and shock re- 
sistance. High shock resistance is 
maintained without sacrifice of 
other desirable characteristics. 
Articles produced from cellulose 
propionate can be printed and 
lacquered without fear of tacki- 
ness. Weld lines are almost un- 
noticeable, and weld strength is 
high as indicated by both impact 
and tensile strength tests. Surface 
finish of injection molded pieces 
is brilliant and so lustrous and 
free from smudges that many 
parts require no buffing or similar 
finishing operation. 

Applications: Current markets 
for cellulose propionate are auto- 
motive parts, pens and pencils, 
telephone housings, ladies’ shoe 
heels, toys, radio and television 
parts, toothbrushes, and sunglass 
frames. Special formulations are 
also available for potable water 
applications. 


Ethy! cellulose 

Compounding and processing: 
The purified white granular ethyl 
cellulose is mixed with plasti- 
cizers and colored to give mold- 
ing material. Many modifiers are 
available for ethyl cellulose for- 
mulations. 

On standard compression mold- 
ing equipment, temperatures in 
the range of 350 to 380° F. are re- 
quired, and pressures of 2000 to 
4000 p.s.i. Injection molding tem- 
peratures of 375 to 430° F. with 
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pressures of 8000 to 20,000 p.s.i. 
are common practice. Extrusion 
by the dry method can be accom- 
plished at temperatures approxi- 
mating those of injection molding. 
Casting hollow articles of ethyl 
cellulose is readily accomplished. 

Sheets can be drawn or swaged. 
Thicknesses up to 0.125 in. have 
been fabricated by drawing. Ma- 
chining can be done with the same 
equipment used for other cellu- 
losics or for wood. 

Lacquers can be formulated for 
brushing, spraying or dipping, 
and formulas are available for 
hot-melt coating of paper and 
cloth. 

General characteristics: A num- 
ber of different grades of ethyl 
cellulose are commercially avail- 
able. The more completely ethyl- 
ated product, 48 to 49.5%, has 
better compatibility with waxes, 
resins, and other modifiers. Gen- 
erally, this type of ethyl cellulose 


product has good water resistance, 















wide solubility, and a lower 
softening point than the lower 
ethylated products. The ethyl 
cellulose with an ethoxy] content 
of 46 to 48% gives a tough mate- 
rial with excellent low-tempera- 
ture characteristics. The viscosity 
of the ethyl cellulose flake also 
can be varied and, in general, the 
higher the value the greater the 
strength and toughness of the end 
product. 

The low water absorption and 
chemical stability of ethyl cellu- 
lose have resulted in compositions 
possessing excellent dimensional 
stability over a wide range of 
temperatures and _ humidities. 
High-impact strength at normal 
and sub-zero temperatures is 
characteristic of ethyl cellulose. 
Electrically, ethyl cellulose is 
usually superior to other cellu- 
lose derivatives. 

Ethy! cellulose is the lightest of 
the cellulose products now on the 
market. With a density of 1.07 to 


Outdoor sign, 25 by 40 ft., is 
made of corrugated sheet (see 
close-up) extruded of weather- 
resistant cellulose acetate buty- 
rate. Continuous extrusions 40 
ft. long eliminated problem of 
assembling smaller units. All 
decorating on the sign face is 
done by overlay butyrate sheet 
in various colors. (Photo, East- 
man Chemical) 
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1.18, it has great value in those 
applications in which the factor of 
weight is important. 

In addition to plasticizers and 
solvents, many compounds in the 
field of esters, natural resins, 
resin acids, resin esters, tars, and 
waxes can be used with ethyl 
cellulose. It is also compatible 
with cellulose nitrate, but not 
with cellulose acetate nor with 
butyrate. 

Advantage is taken of the 
strength characteristics, moisture 
resistance, and dimensional sta- 
bility of ethyl cellulose in the pro- 
duction of items which must ir- 
evitably be subjected to abuse. 
Ethyl cellulose is useful in a 
chemical-resistant insulating and 
waterproofing material which can 
be employed as a sealing or 
potting compound with high re- 
sistance to electric current. 

Cast ethyl cellulose dies and 
jigs have provided a quick and 
relatively inexpensive means to 
meet tooling demands. The cast- 
ing compound retains its tough- 
ness, dimensional stability, and 
other properties under varying 
conditions of application. The 
product can be reused without 
processing. 

Flexible films of ethyl cellulose 
are serviceable as moisture bar- 
riers. As strip coatings, they pro- 
vide an easy method of prevent- 
ing corrosion and damage on 
metal parts in transit or in stor- 
age. 


Carboxymethy!l cellulose 

Compounding and processing: 
This cellulose derivative is com- 
patible in varying proportions 
with many water-soluble plasti- 
cizers, natural gums, and other 
film formers. Highly viscous, 
stable aqueous solutions can be 
obtained which, upon evapora- 
tion, leave colorless, tough, trans- 
parent films that are unaffected 
by most organic solvents, oils, and 
greases. 

General characteristics: Car- 
boxymethyl cellulose is available 
in three viscosity types: low, me- 
dium, and high. These products 
can be rapidly dissolved in water- 
ethanol mixtures, when the alco- 
hol does not exceed 50% of the 
mixture. Films cast from sodium 
carboxymethyl cellulose solutions 
and painted with solutions of 













aluminum sulfate, barium nitrate, 
stannous chloride, basic lead ace- 
tate, ferric chloride, or ferrous 
sulfate are insoluble in water. The 
solutions of sodium carboxy- 
methyl cellulose are commonly 
utilized for their thickening prop- 
erties as viscosity control agents 
in the preparation of latex emul- 
sions, as emulsifying agents in 
the preparation of oil-in-water 
solutions, and as bases for oint- 
ments, boiler compounds, oil- 
drilling muds, and _ insecticides. 
Other applications for this cellu- 
lose derivative are as coatings for 
carton board used in the manu- 
facture of containers which must 
be greaseproof. 


Hydroxyethy! cellulose 


As well as resembling other 
commercial cellulose derivatives, 
hydroxyethyl cellulose, in many 
respects, resembles the water- 
soluble or water-dispersible algi- 
nates, natural gums, and starches. 
Some advantages it exhibits over 
these materials are uniformity, 
complete solubility in water at all 
temperatures, and stability of so- 
lutions. A low-viscosity solution 
of hydroxyethyl] cellulose is com- 
parable in consistency to gum 
arabic. 

Hydroxyethyl cellulose dry 
powder is a free-flowing white 
to light tan powder available in 
several types that yield solutions 
of different viscosities. In the dry 
form it can be esterified or ether- 
ified more easily than cellulose. 
Dry hydroxyethyl cellulose does 
not melt but decomposes gradu- 
ally at temperatures above 300° 
F., especially in the presence of 
acids, alkalies, or salts, behav- 
ing in this respect much like 
ether cellulose materials such as 
paper or cotton. It begins to char 
at about 400° F., while long ex- 
posure at slightly lower tempera- 
tures, especially in the presence 
of acidic materials, causes brown- 
ing or embrittling. The powdered 
material retains its hygroscopicity 
after application and remains 
free-flowing even when it con- 
tains 25% water. 

Hydroxyethyl cellulose aque- 
ous solutions, in general, are in- 
soluble in most organic solvents. 
They are compatible with gela- 
tin, gum arabic, gum tragacanth, 
British gum, and other water- 
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Molded women's shoe heels 
represent large-volume market 
for cellulose acetate. Resilient, 
tough, and low in cost, heels 
can be used plain or covered. 
(Photo, Celanese) 


soluble film-forming materials. 
Mineral acids hydrolyze hydroxy- 
ethyl cellulose, while strong al- 
kalies cause an initial decrease 
in the viscosity. 

On drying, a hydroxyethyl cel- 
lulose solution deposits a clear, 
cellophane-like film that is col- 
orless, odorless, tasteless, soluble 
in water, and stable to heat and 
light. The flexibility of these films 
is greatly increased by adding 
one of several polyhydric alco- 
hols such as triethylene gl¥col, a 
polyethylene glycol, a polypro- 
pylene glycol, or glycerol. The 
films are rendered resistant to 
water by the addition of glyoxal 
to the solution, or by reacting the 
hydroxyethyl cellulose with urea 
and formaldehyde. 


Cellophane 

Compounding and processing: 
The film, prepared by regenera- 
tion of cellulose from viscose so- 
lution, is immersed in successive 
purification baths, and finally in 
dilute solutions of glycerol or 
other softening agents which may 
also flameproof the film. The film 
is then dried to the desired mois- 
ture content and sheeted or slit 
into small rolls. If moistureproof 
film is desired, a coating com- 
position is applied in very thin 
layers on both sides of the cello- 
phane. 

General characteristics: Com- 
mercially, cellophane is the most 









widely available and least expen- 
sive film. It is easily fabricated, 
and especially adaptable to high- 
speed automatic machinery and 
to various printing techniques. 
Cellophane is suitable for a great 
many decorative purposes. 
Electrical properties of the 
material permit its use in indus- 
trial electrical equipment. The 
film serves not only as insulation 
but also as a protection against 
oil and grease. It is employed in 
molding of lami- 
material 


low-pressure 
nates to prevent the 
from sticking to the mold, and 
sometimes as the agent upon 
which plastics are cast. 

By itself or laminated to itself, 
to metal foils, or to various types 
of paper, cellophane affords ex- 
cellent protection for fresh and 
frozen foods, tobacco, textiles, 
and medical supplies, as well as 
for metal items. 
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Cold Molded Organic Plastics 


- molded plastics were in- 


troduced in the United States 
near the beginning of this cen- 
They 


more 


tury by Emile Hemming. 


differ 


common plastics molding mate- 


basically from the 
rials in that they must be baked 
after removal from the mold to 
oxidize and polymerize the binder 
materials. Cold 
fall into two 


molded plastics 
main categories 
based on the types of binders 
employed—organic, and inorganic 
or refractory. The organic mate- 
rials are divided into two types 

binder ) 


bituminous (asphaltic 


and synthetic resin (phenolic 


binder). Inorganic cold molded 
materials are discussed in the 


chapter on Inorganic Plastics. As- 





High heat and chemical resist- 
ance and low cost dictate choice 
of cold molded plastics for air 
contactor arc chutes (above) and 
control housing (below). (Photos, 
Rostone) 







bestos is a common filler for all 
types and the high-heat resis- 
tance characteristic of these ma- 
terials is due to the asbestos in 
the formula. 

Bituminous binder: This binder 
is composed of asphalt, gilsonite, 
stearine pitch, or vegetable pitch 
blended with oils, such as linseed, 
castor, and tung, to form a var- 
nish-like resin. This resin is re- 
duced to proper viscosity with 
solvents, mixed with asbestos 
fiber, seasoned, ground, and 
finally screened. 

Phenolic binder: Phenolic resin 
is treated with a solvent to pro- 
duce a solution of the proper 
viscosity; then it is mixed with 
asbestos fiber, seasoned, ground, 
and screened to proper size. 

Since the coid molded plastics 
can be squeezed into shape by 
pressure alone, production is 
rapid—as high as 3500 to 4000 
pieces/hour with certain types 
of equipment. Baking, required to 
set the piece after shaping, can 
be accomplished for a large num- 
ber of pieces simultaneously, and 
usually consumes one to several 
days depending upon the size and 
cross-section of the piece. On 
small thin pieces the baking cycle 
may be considerably under 24 hr.; 
heavier cross-sections may re- 
quire up to 72 hours. When or- 
ganic binders are used, the tem- 
perature starts at approximately 
175° F. and is raised in hourly 
increments of 10 to 20 degrees to 
approximately 450° F. 

Ease of fabrication varies ac- 
cording to the type and percent- 
age of abrasive components. Mold 
wear is also affected by abrasive 
content. In general, cold molded 
articles tolerate metal inserts. 

General characteristics: Cold 
molded articles usuelly lack the 
surface smoothness, gloss, and 
appearance that characterize hot 
molded items. Dimensional dif- 
ferences are relatively large. 
Through modification of com- 
pounds and advances in process- 
ing, strides have been successfully 
made in stabilizing and improving 
these characteristics. 

With some of the newer types 








of compounds, dimensional vari- 
ation and design limitations are 
not so critical. Tensile strength 
has been improved. Baking is not 
necessary unless increased ten- 
sile strength is essential, or ac- 
celerated setting is desired. Color 
range has been greatly broad- 
ened. Mold wear has been re- 
duced. New free-flowing pow- 
ders are adaptable to rotary 
presses, and small pieces can be 
pressed up to 300/minute. 

Phenolic compositions surpass 
bituminous types in both me- 
chanical and electrical properties, 
and can be made with a finish 
that is at least comparable to that 
obtained in hot molding. Both 
types exhibit resistance to high 
heat and most alkalies and sol- 
vents, and are nontoxic and 
relatively low in cost. Most of 
these compositions are molded on 
hydraulic presses supplied with 
oil pressure ranging from 2000 to 
4000 p.s.i. The somewhat soft 
pieces are seasoned on perforated 
trays at room temperature before 
baking. 

Applications: Cold molded or- 
ganic plastics find applications in 
many electrical products, such as 
connector plugs, switch bases, at- 
tachment plugs and caps, sockets, 
outlet covers, and others. 
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Coumarone-Indene, Petroleum, 


and Polyterpene Resins 


BY P. O. POWERS* 


RECENT DEVELOPMENTS 


A new series of styrene copoly- 
mers have been introduced (Pic- 
coflex 100, 105, and 115, Pennsyl- 
vania Industrial Chemical Corp.). 
The 115 variety is available in 
flaked form; the other two are 
available in solid form. These 
resins have been used in coat- 
ings, particularly where excellent 
water and solvent resistance is 
required. They are especially 
adaptable to use in floor cover- 
ings, particularly asphalt-filled 
tile formulations. When properly 
compounded they can be used for 
making tile possessing excellent 
color and color stability, resistance 
to kerosene and vegetable oils, 
and good flexibility. 


Several new hydrocarbon resin 
emulsions of petroleum resin have 
been recently offered (Piccopale 


Emulsion A-22, XA-43, N-3, and 
XC-1, Pennsylvania Industrial 
Chemical Corp.). A-22 is espe- 
cially recommended for use with 
polyvinyl acetate emulsions where 
it improves adhesion and scrubba- 
bility. The XA-43 is particularly 
recommended for use in paper 
sizing. The N-3 is a new nonionic 
emulsion, with excellent stability 
and unusual resistance to shear. 
The XC-1 is a new cationic emul- 
sion and on drying exhibits ex- 
tremely good water resistance 
characteristics. 


An improved terpene polymer 
(Piccolyte S115-L, Pennsylvania 
Industrial Chemical Corp.) has 
notably improved color over the 
usual varieties of terpene poly- 
mers; the color is Gardner 2 or 
better. . 





cies Detain resins are 
derived principally from indene; 
other resins usually classed with 
coumarone-indene are derived 
from styrene, cyclopentadiene and 
their homologs, and other un- 
saturates. 

These resins are being offered 
in a wide variety of forms from 
soft resins to hard brittle resins 
of 140° C. softening point as de- 
termined by the A.S.T.M. E-28, 
ball-and-ring softening point 
method. The color of the resins 
also varies widely—from pale 
resins of less than Coal Tar Color 
1, to resins that are dark brown in 
color. Heavy aromatic oils that 


* Pennsylvania Industrial Chemical Corp., 120 
State St., Clairton, Pa. 

Recent Developments and References were 
prepared by the editors. 





find application as plasticizers and 
as plasticizer extenders are also 
produced. 

The iodine value of the resins 
may range from practically 0 to 
over 200, depending upon the 
starting materials and methods of 
manufacture. The iodine value 
does not measure unsaturation 
quantitatively but indicates reac- 
tivity with oxygen. 

Finally, the coumarone-indene 
resins vary considerably in solu- 
bility; most of them, however, are 
soluble in aliphatic solvents, such 
as mineral spirits. Some of the 
higher melting varieties require 
10 to 30% of aromatic hydro- 
carbons in the solvent. Certain 
polymers are soluble in acetone. 

The polystyrene resins are 
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rather lower in molecular weight 
than the polystyrene materials 
used in the molding field. They 
are thermoplastic and offer a 
variety of melting points ranging 
from 25 to 150° C. These resins 
are available in flaked, bead, or 
solid forms. They are soluble in 
aromatic hydrocarbons as well as 
in the aromatic petroleum naph- 
thas. 

The resins are produced by 
treating the unsaturated streams 
with an acid catalyst. The type of 
catalyst, the temperature of reac- 
tion, and the concentration of the 
reactants determine the type of 
resin produced. Often the differ- 
ent streams are blended together 
to reproduce resins of the desired 
characteristic. After the catalyst 
has been removed, the solution of 
resin is dried by evaporation, 
either with steam or in vacuum or 
by a combination of both. 

Coumarone-indene resins are 
widely used in coatings, particu- 
larly in aluminum vehicles, a field 
in which their nonpolar character 
is essential. Coumarone-indene 
resins are also widely used with 
drying oils in preparing varnishes 
of many types. They are occas- 
sionally used in conjunction with 
other resins in preparing var- 
nishes. The resins, in general, 
have little reactivity with the dry- 
ing oils, although some types are 
more soluble after heating with 
the oil, Part of this effect, how- 
ever, may be due to depolymeriz- 
ation of the resin. The coumarone- 
indene type resins do add 
considerable water resistance and 
alkali resistance to vehicles in 
which they have been incorpo- 
rated. 

Concrete sealers, flat wall 
paints, and wall primers are typi- 
cal uses, as is membrane curing 
of concrete. 

Asphalt tile continues to be one 
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of the large outlets for the coal 
tar hydrocarbon resins. A decade 
ago these resins were the prin- 
cipal resins used, but the large in- 
crease in volume in this field has 
necessitated the use of other types 
of resins, particularly petroleum 
resins. Unlike coumarone-indene 
resins, however, which can be 
used as the single resin con- 
stituent in tile manufacture, petro- 
leum resins require reinforcement 
with polystyrene or other more 


materials. In _ recent 


reactive 
years, polystyrene scrap has been 
widely used with the petroleum 
resins for this purpose; coal tar 
hydrocarbon resins also may be 


used. 

Coumarone-indene resins find a 
major outlet as aids for softening 
and processing, and also as rein- 
forcing resins with natural and 
synthetic rubber. The softer 
grades are used with the oil-re- 
sistant synthetic rubbers as 
softeners and _ tackifiers. The 
harder grades have been found to 
produce a resin-reinforcing effect, 
particularly with the butadiene- 
styrene synthetic rubber. 


Petroleum resins 

The production of petroleum 
resins has increased rapidly in the 
last decade as the supply of coal 
tar crudes remained relatively 
stationary, and new types have 
been added periodically. 

The first petroleum hydro- 
carbon resins offered were rather 
dark in color and highly un- 
saturated. However, with im- 
provements in manufacturing 
methods, a wide range of petro- 
leum resins have now been made 
available with good color and good 
stability to aging. The differences 
between petroleum and coal tar 
hydrocarbon resins are also tend- 
ing to disappear and the aromatic 
content of some petroleum resins 
is already quite high. Light- 
colored petroleum resins are 
soluble in mineral spirits in all 
proportions. Resins are available 
in solid and flaked form at melt- 
ing points of 100° C. and higher. 
Petroleum resin emulsions of 
good color are available in all 
types of emulsion form, both of the 
anionic and _ nonionic _ types, 
adapted for use in coatings and 
paper size, and for other industrial 
applications. Petroleum resins 
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vary somewhat in iodine value 
and some possess quite high io- 
dine values. Some unsaturated 
resins absorb oxygen readily, but 
where this property is undesir- 
able, antioxidants will prevent 
this change occurring. 

In the mastic tile field, petro- 
leum resins are largely used but 
usually require some higher-mo- 
lecular-weight material such as 
polystyrene to reinforce them. 
Plasticizers from the petroleum 
field are also used with the resins. 
Coal tar resins are sometimes 
used with the petroleum resins in 
mastic tile manufacture. 

Petroleum resins are widely 
used in rubber compounding. The 
softer resins are used as plasti- 
cizers, while the harder resins are 
used to impart stiffness to syn- 
thetic rubbers. A notable im- 
provement in tensile strength and 
cut growth is accomplished by the 
incorporation of such resins in the 
formulation. 

Pale petroleum resins can be 
used with the drying oils to pro- 
duce water-resistant varnishes. 
Gloss and adhesion are also im- 
proved by their use. Color stabil- 
ity of petroleum resins is con- 
siderably better than that of the 
coal tar resins. Petroleum resins 
find extensive applications in ad- 
hesives and saturates. They are 
also widely used to modify other 
resins. Petroleum resins are 
readily soluble in paraffinic and 
chlorinated hydrocarbons but are 
generally insoluble in the lower 
alcohols or ketones. 

The use of petroleum resins as 
a saturant for corrugated boxes 
and as a paper size is being ex- 
tended, as is the use of these 
resins in fiberboards. 


Terpene resins 

Polyterpene resins are firmly 
established in the adhesives and 
coatings fields, and wherever a 
readily soluble hard resin of good 
color is required. In the last year 
the polyterpene resins have been 
in rather short supply due to the 
greatly increased demand. 

Commercial polyterpene resins 
are lower in density than the coal 
tar or most petroleum resins. Re- 
cent improvements in manufac- 
turing methods have resulted in 
better and lighter-colored resins. 
Grades melting from 10 to 135° C. 


ball-and-ring are produced. The 
harder varieties are available in 
flake form. They are composed 
in their entirety of hydrocar- 
bon. 

The terpene resins are used 
with drying oils in varnishes. Such 
varnishes made with tung oil 
have exceptional heat resistance. 
The vehicles containing terpene 
resins are characterized by their 
generally good color retention 
properties. 

Polyterpene resins are com- 
patible with many waxes and may 
be used in emulsion waxes. They 
are compatible with polybutenes, 
chlorinated and cyclized rubbers, 
and long-oil alkyds. They are 
used in concrete curing com- 
pounds where a pale solution is 
required. Since  polyterpenes 
blend readily with natural and 
synthetic rubbers, they are used 
in rubber compounding and are 
widely employed in adhesives. 
Since these resins are nontoxic, 
they can be employed in food 
packaging. They are popular 
in pressure-sensitive adhesives 
where the properties of tack, light 
color, and stability are of decided 
advantage. 
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Epoxy Resins 


BY GEORGE EPSTEIN* 


= resins represent a rela- 
tively new and intriguing class 
of synthetic resins which have 
found wide application in rein- 
forced plastics, adhesives, coat- 
ings, castings, etc. 

The epoxy resins are known 
under a wide variety of designa- 
tions. The terms epoxy, epoxide, 
ethoxy, ethoxyline, and oxirane 
are derived from the fact that 
these resins are characterized by 


the functional 
-C-C- 

which may be so termed. The 

“epichlor(o)hydrin 


group, 


designation 
resins’ results from the fact that 
epichlorohydrin, a liquid chemi- 
cal, is generally employed as one 
of the starting materials in the 
manufacture of the resins. 


Historical development 


In 1863 the German chemist A. 
Wurtz prepared ethylene oxice, 
and then studied some of its re- 
actions. During the next 80 years 
various chemists, notably Linde- 
man, Staudinger, and Schlack, 
learned how to prepare polymeric 
resinous materials based on 
Wurtz’s earlier studies. The de- 
velopment of manufacturing and 
processing techniques was under- 
taken during World War II and 
in subsequent years by a number 
of leading materials suppliers and 
other interested companies. 

From practically zero output 
prior to 1950, the manufacture 
and consumption of epoxy resins 
was reported to have reached al- 
most 30 million lb. in 1954, and 
was estimated at about 90 million 
lb. in 1956. 


Resin synthesis 
The commercial synthesis or 
manufacture of epoxy resins 
largely depends upon the reac- 
O 


-C-C- 
with compounds containing hy- 
droxyl groups (—OH). Epichlo- 
rohydrin, in particular, is used in 


tivity of the oxirane ring 
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conjunction with various bi- or 
polyhydroxyl This 
chemical is a colorless liquid, boil- 
ing at 116°C., and has the chemi- 
cal structure shown in Fig. 1, 
below. 

Reactions can occur through 
both the oxirane ring (epoxy 
group) and the chlorine atom. 
Use is made of this extensive re- 
activity both in the preparation 
of the epoxy resins and in the 
subsequent curing or hardening of 
the resins. Reactions can occur 
with sources of active hydrogen 
(—H), such as amines, acids, and 
acid anhydrides, and with com- 
pounds containing the hydroxyl 
(—OH) functional group, such as 
alcohols and phenols. 

The reaction of epichlorohydrin 
with bi-functional hydroxyl-con- 
taining compounds (i.e., with two 
—OH groups per molecule) is the 
basis for the manufacture of the 
commercial epoxy resins. Bis- 
phenol-A (see Fig. 2, right, for 
chemical structure) is of particu- 
lar interest because of its sym- 
metrical structure and because it 
is the most economical dihydric 
phenol produced in large volume 
and in relatively pure form. It is 
a solid with a melting point of 
153° C. Glycerol, resorcinol, cre- 
sol, various glycols, catechol, hy- 
droquinone, polyhydroxy naph- 
thalenes, novolak-type phenolic 
resins, and other phenol deriva- 
tives are among the many other 
hydroxyl compounds which may 
be employed. Some commercial 
resins are prepared with glycerol 
and resorcinol, but at present the 
most important types of com- 
mercial resins are based on 
bisphenol-A. : 

Chlorohydrins other than epi- 
chlorohydrin, such as_ glycerol 
dichlorohydrin 

(CICH,CHOHCH.,Cl), 
can be employed. 

Novolak resins (prepared by 
reacting excess phenol with for- 
maldehyde), treated with epoxy- 
lating agents such as_ epi- 


compounds. 





chlorohydrin, can result in resins 
containing appreciably more re- 
active epoxy groups per molecule 
than the standard 
products. (Diepoxides have a the- 
oretical maximum of two epoxy 
groups per molecule.) Such resin- 


commercial 


ous products have a greater de- 
gree of reactivity, and hence are 
capable of producing higher 
heat-distortion temperatures. 
Epoxidation of 
(C=C) organic materials offers 
an attractive means for manufac- 
ture of a variety of epoxy resins. 
Hydrogen peroxide and organic 
peracids, e.g., peracetic, perben- 
zoic, and perphthalic acids, are 
capable of converting unsaturated 
groups to epoxy (see Fig. 3, be- 
low). A diepoxide synthesized by 
this process was recently an- 
nounced. Heat-distortion tem- 
peratures greater than 450° F. 


unsaturated 


were reported when this resin was 
cured at 320°F for 6 hr. with HET 
anhydride and a small quantity of 
base catalyst. 


General properties 

The viscous liquid epoxy resins 
are employed most commonly in 
casting, potting, laminating, and 
adhesive-bonding applications. 
The solid grades are used gen- 
erally for coatings, and in some 
cases for laminating and adhesive- 
bonding applications. 

The resins described above are 
thermoplastic long-chain (essen- 
tially linear) pre-polymers (see 
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A self-hardening plastic-metal 
compound (Formex No. 77, Tra- 
vaco Laboratories) has half the 
density of equivalent compounds 
and a controlled pot life of from 
3 to 90 minutes. When mixed 
with the catalyst supplied, it 
hardens like granite in minutes, 
forming a permanent bond with 
plastics, metals, wood, ceramics, 
and concrete. 


Epoxy resins for primary electri- 
cal insulation are now available 
in tape form (Minnesota Mining 
& Mfg. Co.). The tapes, in fibrous 
glass cloth form (X-1035) and in 
a nonwoven fibrous polyester 
mat form (X-1045), are impreg- 
nated with uncured epoxy resin. 
After oven cure, the resin sets 
into a hard, homogeneous mass 
around the protected unit pro- 
viding mechanical support and a 
moisture barrier. The tapes are 
designed to meet Class B electri- 
cal insulation performance re- 
quirements. 


A clear, pale, low-viscosity epoxy 
resin (Epi-Rez 507, Jones-Dabney 
Co.) has been developed to fill 
the growing need for flexible 
epoxy compositions. Cured resins 
range from tough, flexible prod- 
ucts to hard, high-impact re- 
sistant materials. The mixture has 
a long pot life and cures with a 
very low exotherm. By the use 
of an accelerator, it is possible to 
obtain a wide range of stability 
and speed of cure. 


A curing agent (4,4’-diamino- 
diphenylsulfone, Merck & Co., 
Inc.) for epoxy resins is said 
to improve the high-tempera- 
ture performance and electrical 
characteristics of the cured resins. 


A protective cream (Kerodez, 
Ayerst Labs.) is useful as a 
deterrent of contact dermatitis 
among workers who handle epoxy 
resins, glass fibers, etc. It is avail- 
able in both water-repellent and 
water-soluble types. 


Bonding agents consisting of 
epoxy resins alloyed with metal 
and nonmetal reinforcements 
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(Resiweld Plastic Alloys, H. B. 
Fuller Co.) are said to give 
permanent and impact-resistant 
bonding to practically all plas- 
tics, metals, wood, glass, con- 
crete, and other surfaces. 


An epoxy resin wrinkleproofs 
white cottons, gives them a 
“wash-and-wear” finish, and 
prevents discoloration (Eponite, 
Shell Chemical Corp.). The resin 
permits washing, bleaching, and 
ironing of white goods without 
yellowing or loss of strength. 


An epoxy compound (Flawmaster, 
Carl H. Biggs Co., Inc.) is de- 
scribed as a metal putty useful 
for filling blowholes of various 
sizes in both machined and raw 
castings. It is supplied in a kit, 
as a three-component compound 
consisting of resin, hardener, and 
a supply of very finely pulverized 
blended powder. It can be cured 
at room temperature. 


A high heat-resistant epoxy resin 
formulation, with a heat distor- 
tion temperature of 600° F., can 
be mixed at room temperature 
and has a cure cycle of 6 to 8 
hr. at 300° F. One version of this 
material (Epoxylite No. 811-9, 
Epoxylite Corp.) can be used to 
prepare molded coil insulation for 
large electric motors. A second 
version (Epoxylite No. 813-9) is 
suitable for potting all varieties 
of electrical apparatus. A third 
version (Epoxylite No. 812-9) is 
recommended as an extremely 
versatile heat-curing adhesive. 


An epoxy hardener (No. 888, 
Marblette Corp.) makes possible 
epoxy castings and laminates with 
a heat resistance between 600 and 
700° F., according to the manu- 
facturer. 


New transparent, flexible, and 
foam encapsulating compounds 
(Telectro Industries Corp.) are 
available for industrial and com- 
mercial applications. The trans- 
parent compound sets in 15 min., 
is inexpensive, consists of only 
two components, and is easily 
released from the molds. The 





flexible compound is an epoxy 
formulation featuring variable 
flexibility and is less expensive 
than other epoxy formulations. 
The foam compounds are avail- 
able in various densities and re- 
quire low temperatures to 150° F. 
for curing. 


An inexpensive room tempera- 
ture-curing epoxy resin (Maraset 
No. 616, Marblette Corp.) has 
been used to make bulk-mass ap- 
plication castings to 300 pounds. 


A low-viscosity hardener (Sonite 
No. 23, Smooth-On Mfg. Co.), for 
use with an epoxy resin casting 
compound (Sonite XI) used in 
potting and encapsulation, imparts 
flame, mechanical, and thermal 
shock resistance. 


The hardness of a new lead-epoxy 
compound (Leadcast, Telectro 
Industries Corp.) can be con- 
trolled from that of a rubberlike 
material to that of cast aluminum. 
Applications are primarily in the 
field of radiation shielding in 
source containers, instrument 
housings, interlocking bricks for 
temporary or removable shield- 
ing, and the like. 


A two-component epoxide casting 
resin (Stycast 2741, Emerson & 
Cuming, Inc.) imparts controlled 
flexibility to the finished product. 
It retains flexibility at —70° F. 
and is recommended for encap- 
sulating, potting, and sealing ap- 
plications requiring low-tempera- 
ture use. It can also be used at 
300° F. without harmful effects. 


For patching and protecting 
eroded concrete, epoxy resins 
(Epocast resins, Furane Plastics, 
Inc.) are available. Various for- 
mulations are required to fill the 
cracks, apply fillets to corners, 
and coat the entire area for pro- 
tection. 


Epoxy-tar protective coatings 
(Carbomastic, Carboline Co.), for 
use in general maintenance, 
equipment exteriors, tank linings, 
and floors, have a solids content 
ranging from 85 to 90 percent. 
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Fig. 4, below). As such, they are 
soluble in a wide variety of sol- 
vents. Ketones, esters, alcohol- 
ethers, and chlorinated hydrocar- 
bons are particularly effective, 
the solubility of the resins de- 
creasing as molecular weight and 
softening point increase. Alcohols 
and aromatic hydrocarbons are 
not active solvents for the solid 
grades. The liquid resins are quite 
soluble in aromatics, e.g., benzene, 
toluene, and xylene, but not in 
alcohols. Alcohol-aromatic hy- 
drocarbon solvent combinations 
may be employed in conjunction 
with solid resins for coatings. 

The end groups of these resins 
are extremely reactive epoxy 
groups and, for n = 1 or greater, 
the chain contains secondary al- 
cohol (—OH) groups which are 
also reactive under certain condi- 
tions. The molecular chain con- 
sists only of C—C and ether link- 
ages, which account largely for 
the excellent chemical resistance 
and stability of the resin when 
fully cured, as compared with the 
polyesters. The wide spacing be- 
tween the functional epoxy and 
hydroxy] groups assists in provid- 
ing inherent flexibility. The highly 
polar groupings contained by the 
molecule provide the excellent 
adhesion to metals and to a wide 
variety of other surfaces which 
are polar and/or polarizable in 
nature. The etherification of the 
phenolic OH group accounts for 
the good color retention and alkali 
resistance of the epoxies. Due to 
the large variety of chemical 
groupings included within the 
molecular chain structure (alkyl, 
aryl, etc.) the epoxy resin tends 
to be compatible with a variety 
of other resins and elastomers, 
e.g., phenol-formaldehydes, urea- 
formaldehydes, polyvinyls, and 
polysulfide and nitrile rubbers. 

The presence of epoxy and hy- 
droxyl groups in the uncured 
resin results in high intermolecu- 
lar association. Hence, during 
cure, changes in volume are quite 
small (ie., there is very little 


shrinkage) and associated strains 
are minimized. The fact that no 
volatiles are given off during 
cure is, of course, another signifi- 
cant factor in minimizing shrink- 
age. 

Impurities not removed from 
the resinous product (e.g., un- 
combined reactants, phenol, caus- 
tic, salt) will impair the physical 
and mechanical properties of the 
final material. There } is 
a tendency toward inhibition of 
cure when amine curatives are 
involved. It is for these reasons 
that thorough washing is the 
practice in the manufacture of 
epoxy resins. 


also 


Curing 

The cross-linking and coupling 
processes involved in transform- 
ing the thermoplastic epoxy 
resins into hard, rigid, thermoset 
solids are designated as curing. 
“Hardening,” “converting,” and 
“setting” are alternative designa- 
tions describing this chemical 
transformation, whereby physical 
and chemical properties are al- 
tered in the direction of increased 
strength, hardness, rigidity, etc. 

The mechanisms by which 
epoxy resins are cured are de- 
dendent upon the nature of the 
curatives employed. Two types of 
materials generally are used: 1) 
amines and 2) acids (anhy- 
drides). . 

In general, epoxy resins cured 
with amines have shorter pot 
lives or working times, shorter 
curing cycles, and higher exo- 
therms, i.e., considerable heat 
may be evolved during the curing 
reaction. Curing at room tem- 
perature or only moderately ele- 
vated temperatures (e.g., 200°F.) 
is frequently possible. Anhydride- 
cured resins, on the other hand, 
usually have longer pot lives, 
longer curing cycles, and appre- 
ciably lower exotherms. Moderate 
to high temperatures (300 to 
500°F.) usually are required for 
curing. Higher concentrations of 
anhydride curatives are necessary 


for effective curing. This is usu- 
ally an advantage for handling 
purposes. Representative 
mercial curing agents are listed 
in Table I, p. 108. 


com- 


Surface coatings 

Epoxy resins have found wide- 
spread use in surface coatings due 
to their excellent adhesion, dur- 
ability, and chemical resistance. 
There are three major families of 
epoxy-base surface coatings: 1) 
epoxy-phenolic and epoxy-urea; 
2) epoxy-esters; and 3) epoxy- 
polyamines. 

Epoxy-phenolic and 
High - molecular - weight 
epoxy resins are heat-cured with 
urea, melamine, or phenolic resins 
to form coatings with maximum 
hardness and chemical resistance 
to acids, alkalies, and solvents. 
Reaction of the epoxy 
through the methylol groups 
(—CH,OH). Phenolic modifica- 
tions have poorer color and re- 
quire higher baking temperatures 
(350°F.) than urea-formaldehyde 
resins; however, they have 
greater chemical resistance. Aro- 
matic or ketone solvents usually 
are used for thinning these 
blends, with a solids content of 
35 to 40% for spraying. 

Epoxy - phenol - formaldehyde 
coatings are outstanding in appli- 
cations requiring maximum 
chemical resistance and tough- 
ness, such as drum linings, wire 
enamels, coatings for food con- 
tainers and collapsible tubes, and 
protective coatings for metal fur- 
niture, pipes, tanks, tank cars, 
ducts, ete. Epoxy-urea-formalde- 
hyde coatings tend to be some- 
what more flexible and are used 
in similar applications. They have 
excellent color retention and pro- 
duce superior white baking fin- 
ishes. 

Epoxy-esters: Fatty acids may 
be incorporated with epoxy resins 
by esterification to low acid 
values, under inert gas at tem- 
peratures of about 500° F. Dry- 
ing-oil fatty acids generally are 
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TABLE |: Representative commercial curatives for epoxy resins 





Source Chemical type 


Applied Plastics Co. 
No. 150 Aliphatic amine 
No. 170 Aliphatic polyamide 
No. 180 Polyamine 
No. 186 Alicyclic amine 
No. 210 Aromatic amine with side-chain 
substitution 
No. 320 Aromatic amine 
No. 322 Aromatic polyamine 


Armour and Co., 

Armour Chemical Div 
“Duomeen"” S N-soya propylene diamine 

Bakelite Co 
ERL-2793 
ERL-2807 
ZZL-0803 


Aliphatic amine adduct 
Aliphatic amine adduct 
Modified aliphatic polyamine 
ZZL-0812 Modified aliphatic polyamine 
Ciba Co., Inc. 

HN-901 Acid anhydride (solid) 


HN-906 Acid anhydride (Methyl Nadic* Anhy- 


dride) 
HN-951 Aliphatic amine 


HN-956 Modified amine 


Epoxylite Corp. 
Catalyst No. 1 
Catalyst No. 7B 
Catalysts No. 6, 

No. 8, and No. 9 


Aliphatic amine 
Aromatic amine blend 


Acid anhydrides (modified) 
Furane Plastics, Inc. 


Hardener 909 
Hardener 927 


Acid anhydride 
Aromatic amine 


Hardener 931 
Hardener 985 


Aliphatic amine 
Modified amide 
Hardener 989 Modified amine 
Hardener 9810 Modified amine 
(Note: Furane also carries curatives of Ciba Co.) 


General Mills Inc., Chemical Div. 
Versamid 100 
and 115 Polyamides 


Versamid 125 Polyamide 


Hastings Plastics, Inc. 
Hapex 1201 
Hapex 1221 
Hapex 1210 


Aliphatic amine 
Aliphatic amine 
Modified aromatic amine 


See Footnotes on opposite page 


Characteristics and usage’ 


For large castings; LTS 

Rapid curing; for laminating; LTS 

Non-toxic?; short pot life; for laminating; LTS 
Non-toxic; for potting and casting; LTS 


Non-toxic; for casting and laminating; HTS 
Non-toxic; excellent toughness and solvent resistance; HTS 


Moderate pot life; requires careful mixing; flexibilizing agent, 
increasing resilience and impact resistance; LTS 


Hygroscopic; viscous liquid; short pot life; LTS 
Hygroscopic; low-viscosity liquid; short pot life; LTS 
Hygroscopic; low-viscosity liquid; slow curing; 

LTS 
Hygroscopic; low-viscosity liquid; slow curing; LTS 


Long pot life; requires careful mixing; long curing cycles at 
elevated temperatures; especially for electrical applications; 
HTS 

Long pot life; low-viscosity liquid; high-temperature curing; 


Short pot life; room-temperature curing possible; 
LTS 

Non-toxic; short pot life; low-viscosity liquid; room-tem- 
perature curing; LTS 


Short pot life; room-temperature curing; LTS 
Moderate pot life; high-temperature curing; HTS 


Long pot life; high-temperature curing; HTS 


HTS 

Long pot life; low-viscosity liquid; high-temperature curing; 
HTS 

Long pot life; LTS 

Long pot life; LTS 

Non-toxic; room-temperature curing; LTS 

Non-toxic; available in colors; room-temperature curing; LTS 


Non-toxic; extremely viscous liquid; low-exotherm; improved 
flexibility and impact resistance; room-temperature curing 
possible; LTS 

Non-toxic; viscous liquid, more fluid than Versamid 115; low 
exotherms; improved impact resistance; room-tempera- 
ture curing possible; LTS 


Short pot life; room-temperature curing; LTS 

Moderate pot life; room-temperature curing possible; LTS 

Long pot life; low-viscosity liquid; high-temperature curing 
(to 300° F.); HTS 





used. Film properties are not 
equal to those of epoxy-phenolic 
resins, but have better perform- 
ance qualities than standard 
alkyd baking enamels. Epoxy- 
esters may be baked or air-dried 
through the addition of driers, 
especially cobalt naphthenate. 

Styrenated esters (containing 
styrene in addition to the epoxy- 
fatty acid ester) are faster-dry- 
ing, and have good weathering 
and alkali resistance. Rosin esters 
are prepared by esterifying the 
epoxy resin with rosin, and then 
dispersing the resulting product in 
a drying oil by heating at about 
550°F. 

Epoxy-esters are readily pig- 
mented to yield high-gloss fin- 
ishes, capable of rapid drying, 


high abrasion, and mar resistance, 
as well as excellent adhesion, 
durability, and chemical resist- 
ance. Applications include spar 
varnishes, printing inks, cement 
paints, metal primers, coatings for 
food containers, tools, and various 
items of hardware, and protective 
coatings for use in chemical 
plants. 

Epoxy-polyamines: A_ third 
family of coatings results when 
epoxy resins are cross-linked 
with polyamines. For surface 
coatings, the epoxy resin is put 
into solution, and the amine 
catalyst added just before use. 
The pot life and curing condi- 
tions of the catalyzed resin de- 
pend upon the specific polyamine 
used, and the solvent system and 


amount thereof. A few percent 
of urea-formaldehyde resin fre- 
quently is included in order to 
improve the surface leveling 
characteristics. 

Polyamides give greater flexi- 
bility, but less chemical resistance 
than polyamines. They have been 
used as coatings for paper and 
cardboard. 

Epoxy-Thiokol polysulfide mix- 
tures, cured with amines, provide 
a range of flexibility. Such sys- 
tems are used for protection of 
strain gages and for low-perme- 
ability liners in pressure vessels. 

Clear or pigmented amine- 
cured epoxy coatings are also ob- 
tainable with outstanding chemi- 
cal resistance. They are being 
employed in chemical plants and 
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TABLE |: Representative commercial curatives for epoxy resins (Continued from opp. page) 





Source 


Chemical type Characteristics and usage! 


Jones-Dabney Co 
Epi-Cure 82 Short pot life; rapid curing at room temperature possible 

high exotherms; LTS 

Long pot life; moderate-temperature curing (to 200°F); low 
exotherms; LTS 

(Note: Mixtures of Epi-Cure 82 and 83 are recommended for controlled reactivity.) 

Epi-Cure 84 Aromatic amine mixture Long pot life; low-viscosity liquid; high-temperature curing 
(to 300°F); postcure (400°F) for optimum properties; HTS 

Short pot life; room-temperature curing; used with Epi-Cure 
82 to adjust flexibility; LTS 


Aliphatic amine adduct 


Epi-Cure 83 Modified aliphatic amine 


Epi-Cure 85 Aliphatic amine adduct 
Marblette Corp. 
No. 661, No. 665, 
and No. 680 
No. 900 and No. 903 
No. 888 


Aliphatic amines LTS 
Aromatic amines HTS 
Acid anhydride HTS 


U.S. Rubber Co 
Modified aromatic amine (methylene 
dianiline) 


Naugatuck Chemical Div., 


TONOX-PL Long pot life; solid, generally melted for ease of mixing; HTS 


Rohm and Haas Co. 
DMP-10 
DMP-30 


Low-temperature curing; LTS 
Low-temperature curing; LTS 


Dimethylaminomethylphenol 
Tri(dimethylaminomethy]) phenol 


Shell Chemical Corp. 
Curing Agent A Diethylaminopropylamine Short pot life; liquids, somewhat volatile; room-temperature 

curing possible; LTS 

Long pot life; solid, requires melting for use; high-tempera- 
ture curing (to 300°F); postcure (400°F) for optimum 
properties; HTS 

Long pot life; low-viscosity liquid; high-temperature curing 
(300°F); HTS 

Moderate pot life; moderate-temperature curing (to 250°F); 
excellent for castings; LTS 

Long pot life; solid powder, requires heating or dissolving 
for mixing; requires high-temperature curing and postcures 
(to 400°F); HTS 


Curing Agent CL Metaphenylenediamine 
Epon Curing 
Agent Z 
Epon Curing 
Agent D 


Aromatic amine mixture 
2-Ethyl hexoic acid salt of DMP-30 


Curing Agent DDS Diaminodiphenylsulfone (DDS) 


a = * s 
are ae a eee 
~ er ree 
Boron trifluoride-monoethylamine 
complex 


Epon Curing 
Agent BF;-400 Very long pot life; high-temperature curing (200-450°F); 
LTS; recommended with DDS to accelerate cure. 

Epon Curing 
Agent T Non-toxic; short pot life; room-temperature curing possible; 
recommended for automobile body patching and tooling; 


LTS 


Aliphatic polyamine 


Epon Curing 
Agent U Short pot life; easily handled; moderate-temperature curing 


(to 200°F); LTS 


Modified polyamine adduct 


Smooth-On Mfg. Co. 
“Sonite” No. 01 
“Sonite”’ No. 41 


Short pot life; room-temperature curing possible; LTS 
Long pot life; low-viscosity liquid; cures at 212°F; postcure 
at 300°F for optimum properties; HTS 


Aliphatic amine 
Aromatic amine 


Wyandotte Chemicals Corp. 
Monolene Monopropylene oxide adduct of Short pot life; low-viscosity liquid; room-temperature cur- 
ethylenediamine ing; lighter colored products; LTS 
(Note: Addition of Quadrol, the tetrapropylene oxide adduct of ethylenediamine, increases pot life and reduces exotherm when 
used in conjunction with Monolene.) 8 


1 LTS = low-temperature service (up to 200°F.); HTS 


high-temperature service (above 200°F.). 
materials actually may be “practically non-toxic’ or “slightly toxic.” 
i Allied Chemical & Dye Corp. 


2 “Non-toxic” 


® Trademark, National Aniline Div., 





other industrial applications where cured at room_ temperature, wood, most rubbers, ceramics, 


damaging corrosive atmospheres 
may exist. 


Adhesives 


Epoxy-base adhesives have 
found extensive usage in joining a 
wide variety of materials to one 
another, particularly where high 
strength and ease of application 
are desired. Curing can be ef- 
fected with the application of just 
sufficient pressure to insure po- 
sitioning of the adherend faying 
surfaces. Excellent gap-filling 
characteristics often are an at- 
tractive feature. 

A large number of commercial 
products are available for low- 
temperature service (up to 
200°F.). Some of these can be 
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though for maximum strength a 
heat cure generally is desirable. 
Two-part systems require mix- 
ing just prior to use and have a 
limited working life. Several one- 
part systems now are available 
which require no mixing, have an 
extended storage life, but require 
curing at elevated temperatures. 

Formulations are available suit- 
able for structural service at tem- 
peratures up to 500-600°F. (e.g., 
epoxy-phenolic adhesive tapes). 
Adhesives for service at elevated 
temperatures (above 200°F.) re- 
quire curing at temperatures 
above 300°F. 

Major applications of epoxy- 
base adhesives are in the bonding 
of metals and reinforced plastics; 


and many thermoplastics also are 
bonded. Notable exceptions are 
silicone rubber, fluorinated poly- 
mers (e.g., Teflon and Kel-F), 
polyethylene, and some vinyls. 
Chemical treatment of Teflon can 
result in fair bonds. 

Because volatile by-products 
are not given off during cure, 
large areas can be joined with 
minimum precautions. Sandwich 
constructions, made by joining 
honeycomb and other core mate- 
rials to various types of facings 
(or skins), such as metals, plas- 
tics, and glass plate, are finding 
increased usage in load-carrying 
structures (especially aircraft and 
missiles), thermal insulation (es- 
pecially for refrigeration), and 
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decorative applications (e.g., office 
partitions, table tops, and sky- 
lights). 

Resistance to various chemicals 
and weathering permits the use of 
epoxy-base adhesives wherever 
corrosion-resistant joints are 
necessary. 

The inherent brittleness and the 
concomitant poor peel resistance 
of epoxy-base adhesives fre- 
quently are minimized by em- 
ploying adhesive primers with 
excellent “peel strength.” More 
flexible adhesive formulations are 
available (containing suitable 
flexibilizers), but at a sacrifice in 
strength at elevated temperatures 
and in resistance to creep. 


Laminates 


Reinforced plastic laminates 
are fabricated using epoxy resins 
with various types of reinforce- 
ments, e.g., glass fabrics, mats, 
and rovings, asbestos felts, paper, 
cotton, nylon, Dacron, and other 
fabrics, and metal foils. Compared 
with other resins, laminates from 
epoxy resins provide the optimum 
mechanical-strength properties, 
including wet strength retention, 
as well as excellent electrical 
properties for service at tempera- 
tures up to about 300°F. 

Vacuum-bag molding, contact 
molding (especially with tacky, 
liquid resins i.e., by wet lay-up), 
and matched-die molding are the 
most common fabrication tech- 
niques. Pressure-bag molding is 
employed less frequently. 

Curing agents used with liquid 
epoxy laminating resins include 
diethylenetriamine (for rapid 
cures at room temperature, by 
wet lay-up); diethylaminopropy- 
lamine (for curing at moderate 
temperatures, by wet lay-up); 
and aromatic amines, especially 
meta-phenylenediamine and mix- 
tures (these require curing at ele- 
vated temperatures and then 
postcuring for optimum proper- 
ties, by wet or dry lay-up). 

Dicyaniamide is frequently used 
as a curing agent with the solid 
resins. Reinforcements are im- 
pregnated with solutions prepared 
by dissolving the ground resin- 
curative mixture in volatile sol- 
vents (e.g., ketones and water), 
and then drying. Such systems are 
nontacky and have a long stor- 
age life; however, they require 


dry lay-up techniques and curing 
at elevated temperatures (above 
300°F.) under moderate pressures 
(25 to 200 p.s.i.). 

Epoxy-phenolic blends provide 
improved heat resistance. Blends 
with furan resins result in re- 
duced material costs and possible 
improvements in mechanical 
properties. Epoxy-Thiokol poly- 
sulfide blends and epoxy-poly- 
amide copolymers provide greater 
toughness and impact resistance. 

Epoxy laminates are ideal for 
structural and electrical applica- 
tions. Radomes, electrical ter- 
minal boards, printed electronic 
circuits, aircraft skins, facings 
for honeycomb sandwich struc- 
tures, ducting, pipes, tanks, and 
pressure vessels are typical. 
Patching of automobile fenders 
represents a potential market. 

The filament-winding process, 
employing continuous glass roving 
and epoxy resin, provides an ideal 
means for fabricating spherical 
and other intricate shapes. When 
suitable liner materials are in- 
cluded, such structures are suit- 
able for containing gases and 
liquids at pressures of several 
thousand pounds per square inch. 

Excellent thermal insulating 
characteristics have resulted in 
numerous rocket and missile ap- 
plications. 

Shatter-resistant characteristics, 
coupled with high strength-to- 
weight ratios, have led to their 
use in many pressure vessels, pri- 
marily for military applications. 


Castings 

A wide selection of modifiers 
and curing agents can be em- 
ployed with liquid epoxy resins to 
produce castings for numerous 
applications. In addition to the 
tooling field, epoxy casting resins 
are widely used in the electrical 
and electronics industries. Deli- 
cate electronic components, such 
as miniaturized tubes, capacitors 
and resistors, connectors, recti- 
fiers, transformers, and motor 
stators, frequently must be pro- 
tected against humidity, heat, 
weathering, chemicals, vibration, 
and other adverse service condi- 
tions. The low shrinkage (less 
than 2%) of epoxy casting resins, 
in addition to excellent electrical, 
chemical, and mechanical proper- 
ties, has resulted in their wide- 


spread use for these purposes. 
Formulations generally are re- 
quired to be fluid and to cure at 
low to moderate temperatures 
with a low exothermic heat rise. 
Fillers, which increase viscosity, 
help to minimize exotherms by 
dissipating the heat developed 
during cure; also, they reduce 
shrinkage. 

The excellent wetting charac- 
teristics of epoxy resins can pro- 
vide excellent impregnation not 
only of electrical components but 
also of structures such as porous 
castings (for sealing purposes). 

In order to reduce viscosity, 
diluents (e.g., allyl glycidyl ether 
and phenyl glycidyl ether) fre- 
quently are added. Ten parts of 
diluent added to 100 parts by 
weight of resin will reduce the 
resin viscosity to a considerable 
degree without seriously impair- 
ing strength properties. 


Tooling 


Plastic tools and dies are being 
fabricated from epoxy resins for 
use in the automotive, aircraft, 
and other industries. Applications 
include metal-forming tools for 
stretching, drawing, etc., assembly 
and machining fixtures, locating 
fixtures, foundry patterns, vacu- 
um forming dies, and numerous 
others. Even precision tools such 
as Keller models, checking fix- 
tures, drilling fixtures, and 
matched dies can be made, taking 
advantage of the low shrinkage of 
epoxy resins especially when 
filled with inert materials, to ob- 
tain dimensional reproducibility. 

Fabrication techniques consist 
primarily of laminating and cast- 
ing. Laminates are used for thin 
tools and when maximum me- 
chanical strength is required. For 
tools over 1 in. in thickness, cast- 
ing is more suitable and consider- 
ably cheaper. 


Foams 

Epoxy resins can be converted 
into foamed or expanded plastics 
which are suitable for many ap- 
plications, e.g., encapsulation of 
electronic components, thermal 
insulation, and as core materials 
in sandwich-type structures. 

Two-component liquid systems 
are available which have rela- 
tively short working lives. Heat is 
essential to induce foaming, and 
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may be supplied externally or re- 
sult from the exothermic heat of 
the curing reaction. When potting 
delicate components, or if a very 
uniform cell structure is desired, 
high exotherms must be avoided. 
Additional heat curing generally 
is recommended after the foaming 
operation. An excellent foamed 
cell structure has been reported 
for an epoxy-polyamide system, 
which can be prepared with ex- 
ternal heating, using dimethyl- 
dinitrosoterephthalamide as the 
blowing agent. 

Single-component epoxy foam- 
ing resins, in powder form, have 
extended storage lives. 

In both types, a chemical blow- 
ing agent must be included in the 
formulation, as well as the cura- 
tive. The blowing agent is re- 
sponsible for liberation of the gas 
which produces the expansion of 
the epoxy resin. Wetting agents 
also are frequently included. 
When necessary, a volatile liquid 
may be added in order to absorb 
some of the exothermic heat. 


Molding compounds 


Materials are being developed, 
based on epoxy resins, which are 
expected to provide dimensionally 
reproducible parts fabricated by 
compression and transfer as well 
as plunger molding. Several mold- 
ing materials now are commer- 
cially available. Powders or 
viscous pastes (premixes) may 
be employed. Inert filler materials 
are essential components. Mold- 
ing materials require molding 
cycles of only 1 to 10 min. at 
temperatures of 250 to 350° F. and 
pressures of a few up to several 
thousand pounds per square inch. 

Excellent adhesion (to inserts), 
chemical resistance, and mechani- 
cal strength, versatility in formu- 
lating, and low mold shrinkage 
are desirable attributes. Release 
from mold or cavity surfaces can 
be troublesome, and requires pre- 
cautions with respect to mold de- 
sign and the use of release agents. 
Fire- and heat-resistant charac- 
teristics can be introduced by 
proper selection of curatives. 


Miscellaneous uses 
Low-molecular-weight epoxy 
resins are used as stabilizers for 
chlorinated vinyl polymers, nota- 
bly polyvinyl chloride, poly- 
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Modified epoxy resin formula- 
tion used for glass-reinforced 
nozzle adapter for rocket motor 
withstands high temperatures 


vinylidine chloride, and copoly- 
mers, due to their ability to act 
as acid (HC1) acceptors. 

Polymeric-type epoxy plasti- 
cizers for vinyls are available, 
some of which also serve as heat 
and light stabilizers. For low- 
temperature flexibility, a mono- 
meric epoxidized ester is avail- 
able; it shows promise in plastisol 
formulations. Such materials per- 
mit the processing of vinyls at 
higher temperatures. 

Epoxy-base putty and solder 
compounds (in paste or stick 
form) are finding many industrial 
uses. These are highly filled (e.g., 
with aluminum dust or, iron 
powder) epoxy resins, which are 
spread over the area to be cov- 
ered, and cured in place. Finish- 


Low shrinkage of epoxy resin 
permits close dimensional re- 
producibility in precision cast- 
ing of tool 


ing operations such as drilling, 
filing, and sanding are readily 
performed. Typical 
include the repairing of metal and 
plastic tooling and dies, and auto- 
mobile body and fender repairs. 
Investigations are being con- 
ducted on the possible uses of 
epoxy resins in combatting dental 
problems, especially tooth repairs. 
Good adhesion to enamel and 
dentin are attractive advantages. 
Cements and mortars based on 
epoxy resins are used in joining 
brick or tile in floors and tanks, 
where their chemical resistance 
offsets high material costs. 


applications 
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Ethylene Polymers 


p olyethylene is the second larg- 
est and the fastest growing of all 
plastics materials. By the end of 
1955, the rate of consumption of 
conventional polyethylene ap- 
proached 400 million lb. and in 
1957 it is nearing 700 million lb. 
If the newer high-density poly- 
ethylenes reach expected produc- 
tion, total polyethylene consump- 
tion in the United States may 
reach 1 billion Ib. by 1960. 
Basically, polyethylene is syn- 
thesized by the polymerization of 
ethylene at elevated temperatures 
and pressures in the presence of 
suitable catalysts. Conventional 
low-density polyethylene 
known as branched polyethylene, 
high-pressure polyethylene, etc.) 
requires very high synthesis pres- 
sures (15,000 to 30,000 p.s.i.) and 
This article is based on information supplied by 
the following companies I. du Pont de 
Nemours & Co., Inc Bakelite Co.; Spencer 
Chemical Co.; Hercules Powder Co.; Phillips 
Chemical Co.; and Eastman Chemical Products. 


Recent Developments and References were 
prepared by the editors. 
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Lead-filled polyethylene (Leado- 
lene, Telectro Industries Corp.), 
for use in radioactive shielding 
applications, produces a homo- 
geneous casting that is smooth- 
surfaced, resistant to oxidation, 
and recastable without loss of 
material. The composition is 95% 
lead and 5% polyethylene, but 
this can be varied to meet speci- 
fic requirements. The lead content 
shields against beta and gamma 
rays, the hydrogen (supplied by 
the polyethylene) against neu- 
trons. 


A fungicide-treated industrial 
paper material (X-Crepe N, Cin- 
cinnati Industries, Inc.) uses 
polyethylene as a moisture-vapor 
barrier. The material is a cross- 
creped heavy-duty paper with 
all-directional stretch. Polyethyl- 
ene is laminated between two 
plies of the paper which is then 
coated on one side with polyethyl- 
ene. Fungicide is applied to the 
paper side or exterior of the case 
liner. It is recommended for case 


uses free radical catalysts such as 
peroxides. The stiff high-density 
polyethylenes (also called linear 
polyethylenes, low-pressure poly- 
ethylene, etc.) are made at lower 
synthesis pressures, using coor- 
dination catalysts. 

Although these are the two 
main classes of polyethylene, each 
constitutes a large family of dif- 
ferent resins. 

Fundamentally, a polyethylene 
molecule is made up of a long 
chain of carbon atoms, each with 
two hydrogen atoms attached. 
The molecule usually contains be- 
tween 800 and 100,000 carbon 
atoms. 

During the synthesis process, 
the active end of a growing mole- 
cule sometimes dislodges a hy- 
drogen atom from the middle of 
another molecule, producing an 
active site which results in the 
growth of a long-chain branch at 
that point. As might be expected, 


a polyethylene containing a siz- 
able proportion of such branched 


‘molecules exhibits different flow 


molten state 
long-chain 


in the 
without 


properties 
than one 
branching. 

A second type of reaction which 
may occur during the synthesis 
process results in the formation 
of many short branches (2 to 4 
carbon atoms in length) at irregu- 
lar intervals along the main chain 
and the longer branches. These 
short branches are responsible for 
the great differences in solid state 
properties which exist between 
the branched and linear types of 
polyethylene. 


Crystallization 

One of the properties of the type 
of hydrocarbon chain found in 
polyethylene is a tendency to 
crystallize. Crystallization is said 
to have occurred when a number 
of chains, lying in approximately 
parallel alignment, assume a more 
compact configuration, producing 
a small crystal or “crystallite.” 
A single hydrocarbon chain or 
long branch may pass through 





liners and other industrial uses 
wherever a_ strong, clothlike, 
stretchable, baceteriostatic, poly- 
ethylene-coated material is re- 
quired. 


An irradiated extrusion grade 
polyethylene compound (E-234, 
General Electric Co.) is being 
evaluated for use in wire coating 
and insulating. The compound can 
be extruded directly onto wire as 
easily as conventional polyethyl- 
ene. Also in the development 
stage are a semiconducting ir- 
radiated polyethylene tape for 
power cables, a new grade of tape 
to withstand physical stress at 
temperatures higher than 350° C., 
and heat-shrinkable tubing for use 
as lead insulation, as ground in- 
sulation on small component 
parts, and as a corrosion barrier. 


Polyethylene plumbing acces- 
sories are now being offered in 
high-density material by a manu- 
facturer (American Vulcathene) 
who claims that his series (Uni- 


versal) of wastes and traps made 
of this material have high chemi- 
cal resistance and are capable of 
handling boiling water continu- 
ously. 


A synthetic mineral wax (FT- 
300, Dura Commodities Corp.), 
produced by the synthesis of car- 
bon monoxide and hydrogen, can 
be blended with high-pressure 
polyethylene to increase its rigid- 
ity. These mineral waxes have 
approximately the same melting 
point as high-pressure polyethyl- 
ene and have a high softening 
point. They are said to be superior 
to paraffin wax, petroleum wax, 
or other mineral waxes for main- 
taining heat resistance of the 
polyethylene. 


Addition of a hard hydrocarbon 
wax (Paraflint, distributed by 
Moore & Munger) to polyethylene 
is said to result in a molding com- 
pound with a higher melt index 
than the polyethylene alone and 
also to improve the feel, gloss, 
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several crystallites, with disor- 


dered or “amorphous” portions 


between. The presence of short 


chains, however, restricts the 


formation of crystallites. 

The amorphous and crystalline 
forms differ in several properties, 
of which two may be cited by way 
of illustration. Compared with the 
amorphous material, the crystal- 


line material is harder and 
stiffer (because the closely par- 
allel chains are bound together) 
and it is denser. The higher dens- 
ity in the crystallites is due to 
the “close-packing” of the resin 
chains in the crystalline lattice. 
X-ray measurements indicate a 
density of 1.00 for the crystallites. 
The density of the amorphous re- 
gions are not known with cer- 
tainty since various types of meas- 
urements lead to figures ranging 
from 0.76 to 0.85. 

In any resin, therefore, the 
relative percentages of crystalline 
and amorphous materials will de- 
termine the density of the whole 
resin. A completely (100%) crys- 
talline resin would have a density 
of 1.00 and a wholly amorphous 


resin would have a density in the 
vicinity of 0.80. Between these 
extremes, density and _ percent 
crystallinity vary. 

Since many of the properties of 
polyethylene, therefore, depend 
on the density or crystalline con- 
tent of the resin, nomenclature 
used in this article will be based 
on density—low-density for the 
conventional polyethylenes and 
high-density for the newer poly- 
ethylenes. The  intermediate- 
density will also be 
discussed. 


materials 


Melt index 


The amount and types of 
branching, as well as the average 
molecular size, affect the flow 
properties of the molten poly- 
ethylene in a complicated manner. 
To simplify this complex problem, 
it is convenient to determine the 
fluidity of the melt under a set of 
rigidly specified conditions. The 
number of grams of molten poly- 
mer which will flow through a 
standard orifice at a standard 
temperature and pressure in a 
given time is called the melt index 


of the polymer. Thus, the higher 
the melt index, the more fluid is 
the melt. This test provides a 
rough measure of the behavior to 
be expected from the resin under 
actual fabrication conditions, as 
well as its performance in certain 
use-tests which depend on molec- 
ular weight. 


Molecular weight 
Unfortunately, it is sometimes 
observed that melt index is not a 
true indication of the ease of flow 
during processing. This fact stems 
from the non-Newtonian nature 
of molten polyethylene. In a New- 
tonian fluid, the amount of flow is 
always directly proportional to 
the stress applied. In other words, 
the viscosity is the same whether 
the stress is little or great. In the 
case of polyethylene, on the other 
hand, the greater the 
stress, the lower the viscosity be- 
comes. The amount of departure 
from Newtonian behavior is 
greatly affected, in polyethylene, 
by the breadth of the molecular 
weight distribution. If two poly- 
ethylenes of the same melt index 


applied 





and stiffness of the finished prod- 
uct. This wax, which has a low 
viscosity and crystalline struc- 
ture, melts at 215°F. It can be 
blended with both the high- and 
low-pressure-processed poly- 
ethylenes and is said not to im- 
pair impact and tensile qualities. 


Low-pressure polyethylene ex- 
truded sheet (Campco Div., Chi- 
cago Molded Products) can be 
readily vacuum formed. It is 
available in both Ziegler and 
Phillips types. Specific gravity is 
0.945 for Ziegler and 0.96 for Phil- 
lips, and heat distortion points at 
66 p.s.i are, respectively, 140 and 
168° F. 


Polyethylene film (Visqueen, 
Visking Corp.) has been found by 
a Philadelphia construction firm 
(Robert E. Lamb & Sons) to be 
useful in separating freshly- 
poured concrete panels used for 
walls in tilt-up slab construction 
methods. The film may be used 
more than once and may later be 


used over again for various other 
types of applications at the con- 
struction site. 

Vacuum pouches made from a 
specially - treated polyethylene 
film (Cryovac Co., Div. of W. R. 
Grace & Co.) have extremely high 
resistance to the transfer of gas, 
air, and moisture. The bags are 
intended for packaging sliced food 
products sold in consumer-sized 
units. 


A new ink system (RP series, 
Claremont Pigment Dispersion 
Corp.) for gravure printing on 
treated polyethylene offers all the 
performance properties of conven- 
tional gravure inks. Available in 
a full color range, including me- 
tallics, these storage stable, con- 
centrated inks provide the printer 
with the flexibility necessary to 
adjust inks for printing with en- 
gravings of any depth and pattern. 


A line of polyethylene toys (Pay- 
ton Products, Inc.) is treated with 


a bacteriostatic compound (Coro- 
bex, Bex Industries, Inc.) used 
to make molded plastics, textiles, 
and other products germproof, 
self-deodorizing, mold-static, and 
fungus-static. 


Color dispersions for injection 
molding (Formacolor LP, West- 
chester Plastics, Inc.) and extru- 
sion (Unicolor LP) of linear poly- 
ethylene are mixed in a linear 
polyethylene base to form master- 
batches which can then be ex- 
tended by the molder or by the 
extruder. 


A new type of plastic pipe 
(Klearcor, Western Plastics 
Corp.) is composed of a core of 
unpigmented polyethylene cov- 
ered by an outer sheath with high 
carbon-black pigment concentra- 
tion. The outer sheath which 
serves as an added safety factor 
and as an ultra-violet shield is 
guaranteed by the manufacturer 
not to separate from the clear 
core. 
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Promising market for polyethylene film is as an easily-installed moisture vapor 
barrier material in side walls of homes and buildings. (Photo, Visking) 


have different molecular weight 
distributions, the resin of nar- 
rower distribution will have the 
greater apparent viscosity at 
stresses above that applied in the 
melt index test. Conversely, the 
resin of broader distribution of 
molecular weights will have the 
higher apparent viscosity at very 
low shear stresses. 


Selecting the polyethylene 


Barring additives or contamina- 
tion, any polyethylene can be de- 
fined by the values of these three 
parameters: density, melt index, 
or molecular weight. The effects 
of the three parameters, taken 
separately, are as follows: 

1) Density: As the density in- 
creases: a) stiffness increases; 
b) yield strength increases; c) 
Graves tear strength increases; 
d) Elmendorf tear strength de- 
creases; e) resistance to creep 
increases; f) Vicat softening tem- 
perature increases; g) imperme- 
ability to liquids and_ gases 
increases; h) brittleness tempera- 
ture decreases; i) film brittleness 
increases; and j) flex life de- 
creases. 

Density has no effect on the 
properties of the molten polymer, 
since crystallites do not exist in 
the melt. 

2) Melt index: As the melt in- 
dex is increased: a) melt fluidity 
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increases (viscosity decreases) ; 
b) melt “drawability” increases; 
c) film coefficient of friction in- 
creases; d) tensile strength de- 
creases; e) Elmendorf tear 
strength decreases; f) resistance 
to environmental stress cracking 
decreases; g) low-temperature 
toughness decreases; and h) Vicat 
softening temperature decreases. 

3) Molecular weight distribu- 
tion: A decrease in the breadth of 
the molecular weight distribution 
has these effects: a) tensile 
strength increases; b) film brit- 
tleness decreases; c) low-tem- 
perature toughness increases; d) 
Vicat softening temperature in- 
creases; e) resistance to environ- 
mental stress cracking increases; 
and f) ease of processing at high 
shear stresses decreases. 

It is evident from the foregoing 
that once a prospective fabricator 
or user of polyethylene decides on 
the properties which are most im- 
portant to him, he can select the 
best resin for his purpose by the 
proper choice of density, melt 
index, and molecular weight dis- 
tribution. 


LOW-DENSITY POLYETHYLENE 


Ethylene was first polymerized 
by Fawcett and Gilson in the late 
1930’s. They discovered that, when 
ethylene was subjected to pres- 


sures of the order of 1000 to 2000 
atmospheres and temperatures in 
excess of 100° C., in the presence 
of oxygen or peroxide catalysts, 
a solid polymer was formed. Most 
of the low-density polyethylene 
manufactured today is made by 
this basic process. 


Chemical structure 

The properties of polyethylene 

resin depend on the chemical 
structure of the polymer mole- 
cules. The simplest structure 
which can be drawn for the poly- 
ethylene molecule is: 
CH,- - -CH,CH,CH,CH,- - -CH 
Evidence from infra-red spectra 
and other sources indicates that 
the chain is not linear and regu- 
lar as shown but is interrupted 
by various irregularities. Small 
amounts of unsaturation are 
present, but the main type of ir- 
regularity is branching. Accord- 
ing to recent evidence, these 
branches are probably four car- 
bons long in resins made by the 
high-pressure process. 

To appreciate the effect of 
branching, first consider straight 
chains without branching. With- 
out branches to protrude and in- 
terfere, the chains have a good 
chance of lining up parallel with 
other chains. The result of the 
tendency to parallelization is a 
structure in which any one chain 
is somewhat curled, but all along 
the length it is parallel with other 
chains and close to them. When 
the possibility of parallel align- 
ment of simple molecules of the 
polyethylene type exists, it is 
usually found that crystallization 
or freezing take place. In the 
crystal, the spatial arrangement of 
the molecules is in a definite geo- 
metric configuration. 


INTERMEDIATE-DENSITY 
POLYETHYLENE 


In the past year, commercial 
quantities of a new type of in- 
termediate-density polyethylene 
have become available. These in- 
termediate-density resins have 
properties that fall in-between 
the high-density and low-density 
types, although they are made by 
a modification of the high-pres- 
sure process used for making the 
low-density polyethylene. 

The unique performance of this 
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intermediate range stems from 
the fact that, while the physical 
properties of polyethylene vary 
with the density, the relationship 
is not a straight-line function in 
most cases. It just happens that 
the density property lines fall in 
such a way that in many impor- 
tant properties the greater part of 
the improvement possible by in- 
creasing density, has already 
been obtained in this range. One 
of the limitations to the use of 
the low-density polyethylene, for 
example, is its permeability to 
many liquids and gases. This per- 
meability is greatly decreased by 
an increase of density, and about 
80% of the improvement possible 
has already been obtained in the 
intermediate range. Heat resist- 
ance is in the same category. The 
largest and most significant in- 
crease in heat resistance has 
already been achieved in the in- 
termediate-density range. In addi- 
tion, some of the properties which 
are sacrificed because of higher 
density, e.g., impact strength, fold 
endurance, etc., reportedly will 
show less of a loss in the inter- 
mediate-density range. 

The range on the melt index 
scale where the transition be- 
tween waxy and plastic poly- 
ethylene appears is strongly influ- 
enced by density. In low-density 
polyethylene a melt index of 50 
is still safely on the plastic side, 
in high-density polyethylene a 
melt index of 1 is already near 
the transition range to wax. In the 
intermediate-density range, the 
edge of the transition to the waxy 
state is in the vicinity of melt 
index 8 or 10 so that materials 
of good properties can be made 
up to a melt index of 2 or 3. This 
will generally permit normal 
processing. 


HIGH-DENSITY POLYETHYLENE 


Polyethylene having a higher 
density, and significantly differ- 
ent properties from the familiar 
material, is produced by a much 
different process than the previ- 
ously-discussed types. In this 
process ethylene is dissolved in a 
solvent at moderate pressures, 
usually 500 to 1000 p.s.i., and the 
solution is placed in contact with 
one of a number of widely differ- 
ing catalysts which are insoluble 
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TABLE I: Comparison of properties of polyethylene in the three 
density classes. 





Property 


Density 

Hardness (Shore D) 
Stiffness modulus, p.s.i. 
Tensile strength 
Elongation, % 200-550 
Heat resistance, °F. 212 


40-50 


0.91-0.93 


10,000-25,000 
1500-2000 


Low-density Intermediate-density High-density 


ee —— 


0.94-0.96 
63-70 
50,000-140,000 
2000-2800 2800-6400 
200-500 25-500 
240 250 


0.93-0.94 
50-63 
25,000-50,000 





in the solvent. Active centers on 
the surface of the catalyst poly- 
merize the ethylene by means of 
a co-ordinating or directing 
mechanism which, in most cases, 
results in a “straight chain,” or 
substantially unbranched poly- 
ethylene molecule. 

The absence of branches per- 
mits the molecules to pack to- 
gether more closely and results 
in a denser material. 

In all polyethylenes there is 
some tendency for the molecules 
to conform to each other to form 
crystallites. The unbranched ma- 
terial is able to do this more 
completely. The term “straight 
chain” is often misleading since 
the configuration of the molecule 
is actually coiled. When these 
coils crystallize they form an in- 
terlocked spiral crystallite. A 
number of these crystallites 
grow out from a center into a 
structure called a spherulite. The 
general picture is not unlike a 
mass of well-entangled fine 
springs. 

In the low-density polyethyl- 
ene, crystallite and _ spherulite 
are embedded in a considerable 
amount of amorphous material 
which is responsible for the flexi- 
bility, and also for the permeabil- 
ity. This amorphous material also 
adds to shock resistance by dis- 
tributing stresses. In the high- 
density material little of such 
yielding material remains. This 
makes the size of the spherulites 
extremely critical. Slow cooling 
of the melt, or any considerable 
length of service at elevated tem- 
perature results in growth of the 
spherulite to a size at which stress 
concentrations appear. When this 
happens the material becomes 
extremely brittle. 

The high-density materials are 
therefore stronger, stiffer, less 
ductile, more heat resistant, and 


less permeable. See Table I, above, 
for comparison of properties. 

The main difference between 
these and the intermediate-den- 
sity resins is that the density 
change has gone so far that the 
material is hardly recognizable as 
polyethylene and should not be 
considered merely as another or 
an improved polyethylene. It is in 
many ways an entirely new type 
of material. 


APPLICATIONS 


All the polyethylenes—low- 
density, intermediate-density, and 
high-density—can be molded or 
extruded into a wide variety of 
useful products. Some of the 
more outstanding market areas 
for the various polyethylenes are 
discussed below. 


Injection molding 


Polyethylene has grown rap- 
idly in the molding field because 
of its “nonbreakability,” flexi- 
bility, ease of processing and col- 


Typical of the king-size pieces 
being molded of polyethylene 
is a 10-gal. colorful garbage 
can. (Photo, Eastman Chemical) 








oring, chemical resistance, and 
low cost. The molding industries 
account for about 17% of the 
polyethylene produced. 

For injection molding, 
ethylene in pellet form is avail- 
able with melt indices ranging 
from 1.5 to 20. Molders may 
choose a type that best suits their 
requirements for molding per- 
formance and physical properties. 
The high melt index types permit 
molding of large objects such as 
wastebaskets and garbage cans 
and also offer the additional ad- 
vantages of superior gloss. Lower 
melt index types find use in ap- 
plications requiring greater rig- 
idity, strength, and resistance to 
environmental cracking. 

About half of the low-density 
material goes into such house- 
wares as bowls, buckets, waste- 
baskets, garbage cans, containers, 
etc. Other large outlets for 
molded low-density polyethylene 
are closures for squeeze tubes, 
spouts for detergent cans, and 
shoe parts. 

A large proportion of high- 
polyethylene will un- 


poly- 


density 


doubtedly also find a place in the 
field of moldea objects. Because 
equal stiffness can be obtained 


with thinner cross-sections, it 
will be more economical in many 
molded items than low-density 
material. Its high heat resistance 
will also open up large fields now 
denied to the lower-softening- 
point materials. 

Intermediate-density materials 
which fall in the range between 
these two should also find new 
uses. They have improved stiff- 
ness and gloss, without much 
sacrifice of flow properties, cou- 
pled with improved heat resist- 
ance. 


Film and sheeting 


To date, film has consumed 
more polyethylene than any other 
fabricated form. Since 1953, more 
than a third of all polyethylene 
used in the U. S. has been con- 
verted to film. Over 80% of the 
film produced now goes into the 
packaging of foods, textiles, toys, 
hardware, machinery, and chem- 
icals. Although the importance of 
polyethylene film in the packag- 
ing industry will undoubtedly 
continue to increase, some non- 
packaging applications are ex- 
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pected to grow even more rapidly 
in the near future. Agricultural 
and construction uses, in particu- 
lar, are just gaining momentum 
and can be expected to expand 
tremendously. Polyethylene film 
provides the means for revolu- 
tionary new techniques of agri- 
culture, leading to increased 
yields with reduced labor. In the 
construction industries, it is find- 
ing ready acceptance as a water- 
vapor barrier, and as a means of 
temporary protection of materials 
from the weather. 

Polyethylene film is produced 
mainly by extrusion, either from 
a flat die with water quenching 
or by the blown-tubing method. 
Some film is produced by calen- 
dering but the difficulties of this 
process have greatly limited its 
commercial development. Some 
of the new films provide excep- 
tional clarity combined with im- 
proved slipping and _ blocking 
characteristics. When _ special 
properties are required, the user 
may select one of the blends of 
polyethylene with rubber or 
other materials. Film made from 
high-density polyethylene dis- 
plays excellent slip properties, 
and is completely nonblocking. 
The flat die and water tank pro- 
cess produces high-density film 
having excellent transparency 
and surface quality. “Blown” film 
may be somewhat less transpar- 
ent than low-density film. In both 
cases, the higher stiffness modu- 
lus is quite apparent, and this 


Barrel-like 13-gal. polyethylene 
drum is light in weight, un- 
breakable, and corrosion-resist- 
ant. (Photo, Plax Corp.) 


may be desirable for pushing film 
through automatic 
machinery. 

The technique for sheet extru- 
sion is almost identical to that 
used for impact-type styrene 
sheet. Outstanding surface qual- 
ity can be achieved with a flat die 
and a three-high roll stack take- 
off. For example, a combination 
of 390° F. stock and 220° F. 
roll temperatures has produced 
a high-gloss surface which was 
not lost during subsequent form- 
ing operations. Furthermore, 
sheeting that will not deform 
when reheated can be produced 
by avoiding “draw-down,” i.e., 
sheet thickness is as great as, or 
greater than, the die opening. 

The large-scale use of heavy 
sheeting, however, has been re- 
tarded by the lack of well-devel- 
oped fabrication techniques. As 
the necessary techniques are 
worked out, and sheeting with 
the required properties becomes 
available, a great increase in the 
production of polyethylene ob- 
jects by the thermoforming of 
heavy sheet will occur. At least 
initially, the bulk of this effort 
will probably be in the packaging 
field. Later, many items now 
produced by the more expensive 
injection molding process will 
undoubtedly be thermoformed. 
High-density polyethylene is a 
particularly attractive material 
for this process because of its 
greater stiffness, and techniques 
are already being developed for 
forming it. 


packaging 


Electrical insulation 

High electrical resistivity and 
good dielectric characteristics, 
particularly at high frequencies, 
have made polyethylene an im- 
portant material in electrical in- 
sulation. About 15% of the poly- 
ethylene now produced is used 
for electrical insulation or jacket- 
ing. During World War II, nearly 
all the available polyethylene was 
used for insulation in communi- 
cation service, particularly high- 
frequency applications. Poly- 
ethylene is used as an outer 
jacket on power cables, telephone 
lines, television lead-in wire, and 
appliance wire where it serves as 
both insulation and as a protec- 
tive barrier against moisture, 
weathering, and abrasion. Some 
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of the higher melt index types 
are also used, usually 
pounded with polyisobutylene or 
synthetic rubber to improve their 
crack 
However, improved crack resist- 
ance is usually obtained by the 
use of low melt index grades of 
resin. High-density polyethylenes 
are run in the cross-head extru- 
ders normally used for wire coat- 
ing, and make possible the pro- 
duction of wire having greatly 


com- 


environmental resistance. 


increased resistance to heat and 
abrasion. Its greater strength and 
damage 
manufacturing operations will 
permit the use of thinner insula- 
tions. Low-density polyethylene 
may be largely replaced in this 


field. 


resistance to during 


Pipe 

Polyethylene pipe is finding 
steadily increasing acceptance for 
farm, mine, and home uses, pri- 
marily in the transportation of 
cold water. It is available in sizes 
ranging from \% to 6 in. in diam- 
eter. Its principal advantage over 
other plastic and metal pipes is 
its flexibility, which allows 
lengths up to 1500 ft. to be 
coiled for shipment. This results 
in great ease of installation. 
Other advantages are its immu- 
nity to rupture through freezing, 
and complete resistance to corro- 
sion. Polyethylene pipe is colored 
black (with 2 to 3% of finely di- 
vided carbon black) for protec- 
tion against ultra-violet light. At 
present, pipe accounts for about 
13% of the polyethylene pro- 
duced in the U. S., and this pro- 
portion will probably not change 
greatly in the next few years. 

The position of high-density 
polyethylene in the pipe field has 
not yet been established, but it 
is not expected to compete seri- 
ously with the more flexible ma- 
terials in their present uses. One 
of the desirable features of low- 
density polyethylene pipe is its 
flexibility, which permits mar- 
keting in easily-handled coils, 
whereas the higher stiffness mo- 
dulus of the high-density type 
will necessitate shipment in 
straight lengths, vith the accom- 
panying need for joints. In many 
installations, however, the in- 
creased heat resistance of the 
high-density pipe will be of 
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irradiated polyethylene tape is wrapped around cable containing telephone 


wires. The tape is made highly resistant to heat and environmental stress- 


cracking by bombarding conventional polyethylene film tape with high- 


velocity electrons. (Photo, General Electric Co.) 


greater importance than the re- 
duced flexibility. Long-time burst 
strength of high-density pipe is 
only marginally better than low- 
density pipe. Joining the semi- 
rigid, high-density pipe with 
standard threaded joints has been 
found to be fully practicable, and 
short-term bursting tests have 
shown that properly assembled 
threaded joints are not points of 
weakness. For the production of 
pipe, the extended mandrel tech- 
nique has been found to be the 
most dependable and _trouble- 
free. 


Coatings 


Of the various methods of coat- 
ing other materials with poly- 
ethylene, only extrusion-coating 
is of commercial importance at 
present. In this process, a very 
thin film of polyethylene is ex- 
truded directly onto a moving 
web of paper, aluminum foil, or 
other sheet material. About 7% of 
the polyethylene consumed in the 
U. S. goes into extrusion-coating 
applications. The’ great bulk of 
this is extruded onto paper for 
multiwall bags, wrapping and lin- 
ing papers, and pouch bags. 
Coated aluminum foil is heat- 
sealable, and provides a package 
which is absolutely waterproof. 


Cellophane and polyester film 
coated with polyethylene are 
finding increasing acceptance for 
packaging applications requiring 
greater strength, impermeability, 
or heat resistance than would be 
provided by polyethylene alone. 
Fabrics have been extrusion- 
coated with polyethylene to ren- 
der them waterproof, or better 
able to retain finely powdered 
materials. Nonwoven mats of 
cellulose fibers are coated to pro- 
duce disposable baby diapers and 
hospital sheets. A probable large 
future application is the coating 
of board stock for milk cartons 
and other liquid containers. 

To all these combinations, low- 
density polyethylene contributes 
wear resistance, heat-sealability, 
form retention, and moisture re- 
sistance. The lower permeability 
of high-density polyethylene may 
lead to its use in extrusion-coat- 
ing, although modified 
methods will be required. 

Metal surfaces can be coated 
with a heavy layer of polyethyl- 
ene by flame spraying. In this 
process, a stream of finely pow- 
dered polyethylene suspended in 
an inert gas is introduced through 
the nozzle of a torch resembling a 
gas welding torch. The metal sur- 
face is first preheated by the 
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flame, and the molten particles 
stick to it and fuse together to 
form a continuous coating. A 
fluidized-bed technique is used 
to coat small irregularly-shaped 
metal objects. The object to be 
coated is first heated, and then 
suspended in a “boiling” bed of 
finely divided polyethylene. The 
heat of the object melts the par- 
ticles on contact, resulting in a 
uniform coating of controllable 
thickness. 


Bottles and tubes 


Polyethylene can be blow 
molded into bottles and collapsi- 
ble tubes for cosmetics, drugs, 
foodstuffs, and chemicals, and has 
had particular success in baby 
bottles. In this field, polyethylene 
has gained great popularity be- 
cause of low cost, resistance to 
breakage and corrosion, “squeeze” 
flexibility, and sales appeal. In 
the blow molding process, an ex- 
truded tube is formed to shape in 
a mold by air pressure. Large 
carboys and drums can be made 
by welding or blow molding. 

Special polyethylenes have 
been developed to meet the par- 
ticular flow requirements of vari- 
ous custom processes. In some 
packaging applications, the use of 
polyethylene alone has been re- 
stricted by the diffusion of essen- 
tial oils and other volatile sub- 
stances through the wall of the 
container. However, this limita- 
tion has been reduced by the use 
of lining compounds. 

High-density polyethylene can 


Clothes sprinkler is molded of 
polyethylene to take advantage 
of the material's resiliency and 
eye appeal. (Photo, Bakelite) 


be processed in conventional 
equipment in accordance with the 
usual procedures for making bot- 
tles of low-density polyethylene. 
For many applications, the in- 
creased rigidity and heat resist- 
ance will outweigh the reduced 
flexibility. “Squeeze bottles” can 
be made by designing plane or 
slightly curved faces which will 
display a diaphragm or “oil-can” 
action. Extruded polyethylene 
tubing fitted with two metal ends 
also shows possibilities. The 
lower permeability of the high- 
density bottles should permit a 
greatly broadened use of plastic 
bottles and containers in the 
packaging of cosmetics, pharma- 
ceuticals, and miscellaneous 
chemicals. 

Work is also being done with 
linings for polyethylene bottles 
that will decrease permeability. 
Filaments ate ey 

This market is relatively small 
in low-density polyethylene, and 
complete displacement can be ex- 
pected, together with rapid 
growth in total input. Filaments 
produced from high-density poly- 
mers can be oriented by stretch- 
ing 800 to 1000% and have shown 
tensile strengths comparable to 
the best synthetic fibers, with ex- 
cellent abrasion resistance. The 
combination of low cost, high- 
tensile, good chemical inertness, 
and good heat resistance should 
be of real value in cordage, fish 
nets, filter cloths, upholstery, and 
the like. 

Since the high-density poly- 
mers are still simply polysthyl- 
enes, they require the usual pro- 
tection from the degrading effects 
of oxidation and _ sunlight. 
Commercial anti-oxidants have 
proved effective. Carbon black is 
still the best light absorber for 
wire, pipe, and other items that 
will be subjected for any length 
of time to outdoor exposure. 


Miscellaneous uses 

There are a number of minor 
applications for polyethylene 
which, in total, account for an 
impressive quantity of material. 
Thick compression molded slabs 
are used in the shielding of nu- 
clear reactors. Thinner sheets are 
used in the construction of tanks, 
tank linings, and many types of 


chemical process equipment. 
Small-diameter tubing is used in 
aerosol dispenser cans, automo- 
bile battery separators, industrial 
instrumentation, and medical ap- 
plications. 

Other uses for polyethylene 
are potting delicate electrical 
mechanisms by injection molding 
and centrifugal casting of large 
tubes or pipe. Low-molecular- 
weight polyethylenes are used in 
emulsions, wax blends, and in 
rubber processing. 
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Fluoroethylene Polymers 


Polytetrafluoroethylene 


BY E. D. CHAMPNEY, JR.* 


P olytetrafluoroethylene resins 
are high polymers of tetrafluoro- 
ethylene created by polymeriza- 
tion under carefully controlled 
conditions. As a consequence of 
having a molecular structure con- 
sisting of carbon and fluorine 
atoms, they possess a unique com- 
bination of outstanding chemical 
and physical properties. This is 
a result of the true fluorocarbon 
system where the primary bonds 
in the polymer chain are very 
strong, the secondary valence 
forces between adjacent chains 
are weak, and the symmetrical 
arrangement of fluorine atoms 
forms an impenetrable sheath 
protecting the carbon chain. 
Tetrafluoroethylene resins are 
produced as granular powders for 
compression molding, as special 
powders normally used with an 
extrusion aid to produce extruded 
articles such as insulated wire, 
and as aqueous dispersions for 
coating metals and fabrics. 


Properties 

In addition to their exceptional 
heat and chemical resistance, 
polytetrafluoroethylene articles 
have many other useful proper- 
ties. Their low dissipation factor 
and low dielectric constant make 
them useful in the electrical in- 
dustry. These properties are only 
slightly altered at elevated tem- 
peratures. 

Another unusual property of 
polytetrafluoroethylene is the ma- 
terial’s exceedingly low coefficient 
of friction—lower than that for 
any other solid—which makes 
it useful as a bearing material. 
The static coefficient is equal to 
the dynamic value; thus, poly- 
tetrafluoroethylene resin does 
exhibit a slip-stick type of motion. 

The impact strength of the ma- 
terial is extremely high but many 
of the other mechanical strength 
properties, while adequate for 
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many uses, are not exceptional. 
Even though many plastics ex- 
hibit better properties at room 
temperature, there are no organic 
plastics that retain useful me- 
chanical properties over as wide a 
temperature range. For example, 
after 1 mo. at 480° F., bars molded 
of polytetrafluoroethylene showed 
only a 1% loss in tensile strength. 

The value of polytetrafluoro- 
ethylene for certain applications 
can be considerably enhanced by 
the use of additives. This im- 
proves certain mechanical prop- 
erties and also permits various 
types of compositions to be tai- 
lored to a wide variety of chemi- 


cal, mechanical, and electrical ap- 
plications. As an example, resist- 
ance to wear by rotating shafts can 
be increased as much as 500 times 
through the use of additives. The 
modified compositions retain most 
of the outstanding properties of 
uncompounded _polytetrafluoro- 
ethylene. Also, elongation and im- 
pact strength are lowered, but in 
most instances these changes do 
not impair the usefulness of the 
articles. 

Some of the 
polytetrafluoroethylene, e.g., good 
thermal and chemical resistance, 
nonadhesiveness, low dissipation 
factor, and low dielectric constant 


properties of 


RECENT DEVELOPMENTS 


A perfluorocarbon resin (100-X, 
Du Pont) approaches the unique 
heat and chemical resistance of 
conventional polytetrafluoroethyl- 
ene (Teflon) but can be extruded 
in conventional equipment be- 
cause of its low melt viscosity. 
The resin has been extruded into 
film on conventional equipment. 
It may even be injection molded. 


Cementable Teflon tapes, ‘in 
fibrous glass’ cloth-reinforced 
form as well as unsupported, are 
available (Continental-Diamond 
Fibre Corp.) in widths from % to 
12 in. and in thicknesses from 
0.002 to 0.060 inch. Either one or 
both surfaces is made cementable 
by treatment with a sodium- 
ammonia mixture. The material 
is suggested for use in low-fric- 
tion and nonsticking chute and 
hopper linings, electronic com- 
ponents insulation, etc. 


Woven glass fabric (Shamban 
Engineering Co.) coated with 
polytetrafluoroethylene (Teflon) 
has very low flow under combined 
heat and pressure. It remains 
pliable at temperatures below 
—100° F. and inert up to 390° F. 
The material does not crack when 
creased under moderate pressure. 
Among its applications are con- 
veyor belts for use in food, candy, 


and other industries in which 
sanitation and ease of release are 


important. 


Fluorocarbon plastic can be cop- 
per-clad without using a resin 
adhesive thanks to the develop- 
ment of a special bonding tech- 
nique (International Resistance 
Co.). The resulting laminate ex- 
hibits very low cold flow, zero 
water absorption, good machin- 
ability, and water-repellency. 


Fibrous glass cloth impregnated 
with polychlorotrifluoroethylene 
(United States Gasket Co., Div. 
of The Garlock Packing Co.), for 
linings and surfaces exposed to 
extreme corrosive conditions, has 
high chemical resistance to acids 
(including nitric and hydroflu- 
oric), alkalies, oxidants, and most 
solvents. The glass cloth is im- 
pregnated through half its thick- 
ness, and the glass backing fur- 
nishes the bonding surface. 


High - density polytetrafluoro- 
ethylene extruded shapes can be 
made faster and in a wider range 
of dimensions on a newly de- 
signed extruder (Tri-Point Mfg. 
& Developing Co.). The equip- 
ment produces extrusions with a 
minimum of orientation and weak 
spots. 








are relatively insensitive to fab- 
rication techniques, while others 
such as stiffness, flex life, perme- 
ability, and tensile strength, are 
to a large extent under the control 
of the fabricator. 


Processing methods 


Tetrafluoroethylene resins are 
fabricated by a number of tech- 
niques including screw extrusion, 
ram extrusion, preforming fol- 
lowed by pressure or free sinter- 
ing, extrusion with an extrusion 
aid (naphtha), calendering, coat- 
ing and dip-coating, and impreg- 
nation. These techniques, while 
different, have three basic steps 
in common; 1) cold-forming; 2) 
sintering; and 3) cooling. 

In spite of the outstanding 
chemical resistance of polytetra- 
fluoroethylene, it is possible suf- 
ficiently to disturb the surfaces 
by special treatment so that they 
can be adhered to various sub- 
strates using a variety of conven- 
tional adhesives. 

For applications where contin- 
uous resin-to-resin joints are re- 
quired, as in tank linings for 
chemical process equipment, 
sheet stock may be heat-bonded. 
This technique employs a simple 
contact heater at a temperature 
of about 710° F. with the aid of 
a flux and a contact pressure of 
about 35 p.s.i. 

Polytetrafluoroethylene is ex- 
tremely stable at high temper- 
atures. 


Polychlorotrifluoroethylene 


BY J. A. JUPA* 


The polymer molecule of triflu- 
orochlorethylene consists of a car- 
bon skeleton and two halogens 
—fluorine and chlorine—present 
in a mole ratio of 3:1. The chlorine 
atom contributes to the transpar- 
ency, moldability, and rigidity 
characteristics of the plastic, 
while the fluorine atoms are re- 
sponsible for its chemical inert- 
ness, thermal stability, and zero 
moisture absorption. 

The resulting Kel-F* thermo- 
plastic materials have a wide 
range of molecular weights: high- 
molecular-weight resins, used for 
molding and dispersions, are in 
* Chemical 
Mining & Mig. Co., 


City 3, N.J. 
1 Trademark of Minnesota Mining & Mfg. Co. 


Manufacturing Div., Minnesota 
. 75 Droyers St., Jersey 


120 


the range of 300,000 and 400,000 
units; lower-molecular-weight 
materials, existing as oils, greases, 
and waxes, have boiling points 
from —110° C. to about 230° C. at 
1 mm. Hg. The lower-molecular- 
weight oils and greases are useful 
as plasticizers, stop-cock greases, 
damping fluids, etc. 

Molding and extrusion mate- 
rials: These are hard, dense ther- 
moplastic resins with extreme 
chemical inertness, thermal sta- 
bility, and high impact, tensile, 
and compressive strengths. The 
materials are supplied as high- or 
low-density molding powders. 

The high-density molding pow- 
ders are essentially %-in. cy- 
lindrical pellets which have a 
compression ratio of 2:1. The 
low-density molding powders have 
a compression ratio of roughly 6:1 
and are white, free-flowing pow- 
ders. 

Although there is a plasticizer 
grade and a flexible type for wire 
coating and thin-wall tubing, the 
molding and extrusion materials 
may be classed generally as rigid 
rather than as elastomeric plas- 
tics (Rockwell Hardness R111 to 
115). 

Plasticized materials are also 
available. The plasticizer has the 
same chemical and _ electrical 
properties as the high polymer. 

The electrical characteristics of 
these molding and extrusion ma- 
terials are also outstanding. The 
polymer does not carbonize when 
subjected to electrical arcing and 
withstands greater than 360 sec. 
when tested according to ASTM 
D495-42. Volume resistivity is 
outstanding over a wide tempera- 
ture range. Its dielectric strength 
is 520 v./mil. 

Dispersions: Dispersions were 
developed from polychlorotrifluo- 
roethylene polymers to extend 
the protection of this material to 
surfaces that do not lend them- 
selves to the use of molded plas- 
tic because of size, design, or con- 
struction. 

These dispersions consist of 
finely divided particles of the 
high - molecular - weight plastic 
suspended in a volatile organic 
liquid. Upon heat fusion, the dis- 
persions form a tough, permanent 
protective coating with all the 
properties of the original plastic. 
Dispersions can be applied to 
many metallic, and certain non- 


metallic surfaces by spray, spread 
or dip-coating. Primers are avail- 
able to increase adhesion. 

Antistick characteristics ar 
an important advantage of fluoro 
carbon dispersion coatings. Glues 
inks, paints, greases, meats 
waxes, candies, rubber, or casting 
resins will not readily adhere 
When used to coat surfaces of 
processing equipment, clean-out 
and shut-down time are reduced 
and schedules speeded up. 
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Furane Resins 


BY JOHN DELMONTE* 


Recent Development 
A furane-modified vinyl adhesive 
(Resin XV, Furane Plastics, Inc.) 
is used to bond metal name plates 
to wood, metal, and ceramic sur- 
faces. The one-component, sol- 
vent-type adhesive is applied to 
the reverse side of the name plate 
and allowed to dry thoroughly. 
The name plate is momentarily 
heated to from 250 to 300° F. and 
pressed against the clean surface. 


W iv: the commercial de- 


velopment of the basic chemicals 
in the late ’30’s, furane resins be- 
gan to make their appearance. 
Since that time they have become 
well known to the plastics in- 
dustry, fulfilling special functions 
as heat- and corrosion-resistant 
thermosetting plastics. First they 
were utilized in conjunction with 
phenol in the manufacture of 
molding compounds, and then as 
polymers of furfuryl alcohol in 
adhesives and adhesive mortars. 


Chemistry 


The present industrial promi- 
nence of furane resins is due to 
the work of the late Dr. John 
Trickey and The Quaker Oats 
Co. in developing efficient meth- 


* President, Furane Plastics, Inc., 4516 Brazil 
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Furane cement is used to lay 
acidproof bricks to form lining 
for a large concrete tank. 
(Photo, Haveg Corp.) 


FURANE RESINS 


ods for the extraction of furfural 
from pentosan-rich by-products 
(such as corn cobs, oat hulls, and 
—more recently—bagasse). Hy- 
drogenation of furfural to fur- 
furyl alcohol made available a 
compound capable of self-resini- 
fication in the presence of acid 
catalysts. Tetrahydrofurfuryl al- 
cohol, water-white in appearance, 
has become valuable in the prep- 
aration of various esters for poly- 
vinyl resins. Furan, another fu- 
rane derivative, is most important 
commercially as _ the starting 
chemical used in the synthesis of 
commercial nylon. Tetrahydro- 
furan is one of the most active 
solvents for polyvinyl] resins. 


Processes 


A few of the more important 
processes using furane deriva- 
tives are as follows: 

Furfural (also used as a partial 
replacement for formaldehyde) 
-++ phenol = molding compounds; 
furfuryl alcohol -+ dimethylol- 
urea = low-shrink wood adhe- 
sives; furfuryl alcohol polymers 
= resin cements for acid bricks; 
furfuryl alcohol + formaldehyde 
= coatings and resin cements; 
furfuraldehyde + ketones 
coatings and resin cements. 


Outstanding properties 


The properties of the furane 
resin compounds reflect the char- 
acteristics of the chemicals with 
which they have been reacted 
(i.e., phenol or urea). However, 
if pure furfuryl alcohol polymers 
are examined, the following qual- 
ities will be found in the resin: 

1) Outstanding penetrating and 
impregnating qualities as a low- 
molecular-weight resin. 

2) As a cured resin: a) excel- 
lent resistance to acids, alkalies, 
and solvents; b) good thermal 
stability and retention of strength 
and corrosion resistance at tem- 
peratures of 300 to 400° F. 

3) Appearance: Dark, black 
colors characterize the cured 


Furane fan housings, 48 in. 
in diameter, remove acids and 
acid fumes from pickling tanks 
in plant. These fans have been 
installed for at least 10 years, 
show no sign of deterioration 
resulting from corrosive fumes 
or from the weather. (Photo, 
Haveg Corp.) 


alcohol 
into a 


polymers of  furfuryl 
which cross-link rapidly 
tight, brittle structure. 

Resins from furfury] 
form liquid partial polymers and 
infusible and solids 
when reacted with heat and cata- 
lysts. Applications include: 

1) Plaster of paris impregnants. 

2) Cementing compounds for 
acidproof bricks when mixed with 
fillers. 

3) Corrosion-resistant coatings 
which cure at low or moderate 
temperature. 

Furfural-ketone will 
form soft solids which in turn 
will readily dissolve in solvents 
for use as coatings and adhesives. 
These have been used as modi- 
fiers for epoxy resins. 


alcohol 


insoluble 


resins 
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Inorganic Plastics 


Recent Development 


A completely inorganic material 
(Rosite “M”, Rostone Corp.), 
which is cold molded at high pres- 
sures and subsequently cured in 
live steam at high pressure, pro- 
vides marked arc-quenching un- 
der the action of an electric arc. 
The dielectric breakdown of this 
material is 60-80 v./mil; the flex- 
ural strength, 5000 p.s.i.; impact 
strength, 0.5 ft.-Ib./in. (Charpy); 
heat resistance, 800° F.; and the 
water absorption of impregnated 
material is 0.5 to 1.0% after 24-hr. 
immersion. 


GLASS-BONDED MICA 
AND THE 
CERAMOPLASTICS 





BY J. H. DUBOIS* 


One of the original inorganic 
plastics materials was glass- 
bonded mica, first produced in 
the United States in 1923. Glass- 
bonded mica is prepared by mix- 
ing freshly ground natural micas 
and a low-melting-point electri- 
cal grade of glass. This mixture 
is preheated until the glass be- 
comes soft, then pressed to the 


*Mycalex Corp. of America, 125 Clifton Blvd., 
Clifton, N. J 
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desired shape by either of two 
methods—the compression mold- 
ing process or the injection mold- 
ing process. 

For fabricating purposes, sheet 
and rod materials are formulated 
with a minimum amount of glass 
and a maximum amount of mica. 
A different combination is used 
to get a high plasticity material 
for molded products. High dielec- 
tric constant materials may be 
achieved by the inclusion of 
titanium dioxide or other ti- 
tanates. 

Glass-bonded mica molded 
products may be used at tem- 
peratures up to 650° F.; the fabri- 
cating material may be used at 
temperatures up to 700° F. 

Included among the various 
other desirable properties are to- 
tal arc resistance, radiation endur- 
ance, negligible moisture absorp- 
tion, total dimensional stability, 
and freedom from _ distortion 
under age and thermal cycling. 
The thermal expansion coefficient 
matches closely the ferrous insert 
materials. 

In processing these materials, 
proper proportions of mica and 
glass are mixed intimately with 
about 10% of water. The mixture 
is preformed under pressure of 
4000 p.s.i. and dried to remove ex- 
cess water. Compression molding 
is accomplished by heating pre- 
forms until the glass becomes 





TABLE |: Properties of glass-bonded mica’ 





Property 

Dissipation factor, 1 megacycle 
Dielectric constant, 1 megacycle 
Loss factor, 1 megacycle 
Volume resistivity, ohm-cm. 
Specific gravity 
Maximum operating temperature 

Continuous, °F. 

Short time, °F. 
Water absorption, % in 24 hr. 
Hardness, Rockwell M 
Thermal expansion, per °C. at 20° C. 
Flexural strength, p.s.i. 


i Based on Supramica 560 ceramoplastic. 


Value 
0.0035 
68 
0.024 

5 x 1018 
28 


932 

1100 

Nil 

125 

13 x 10-6 
15,000 





122 


plastic and then hot-pressing a 
500 to 700° F. at approximatel; 
4000 p.s.i. Most sections require 
careful annealing after molding. 

Injection molding of glass- 
bonded mica is done by first pre- 
heating the charge, which is ther 
manually transferred to the in- 
jection cylinder and injected into 
a closed mold maintained at a 
temperature of approximately 700 
to 900° F. and at pressures from 
10,000 to 50,000 p.s.i. 

The ceramoplastic materials 
(Supramica 500, Supramica 555, 
Supramica 560)! are relatively 
new products composed of Syn- 
thamica, a pure, fluor-phlogopite 
synthetic mica, bonded with in- 
organic materials which enable 
them to be used in the 500° C. 
range for missile and supersonic 
aircraft components applications. 
The ceramoplastic materials also 
exhibit the moldability, the in- 
clusion of inserts, and the ability 
to mold intricate detail not found 
in the true ceramic materials. The 
ceramoplastic materials have been 
subjected to a radiation dosage of 
3.7 x 10'* gamma photons per sq. 
cm. and 1.7 x 10*" fast neutrons 
per sq. cm. with no change in 
dimensions, Rockwell hardness, 
and electrical resistance. 

Included among the various 
other desirable properties that are 
important to the missile programs 
are a thermal expansion match 
with steel insert materials, abso- 
lute dimensional stability, no 
measurable moisture absorption, 
total arc resistance, improved ma- 
chinability (compared with glass- 
bonded mica), and excellent elec- 
trical properties. The matching 
thermal expansion coefficient fa- 
cilitates the inclusion of steel re- 
inforcement for highly stressed 
sections. 
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lon Exchange Resins 


BY ROBERT W. PERCIVAL* and ALVIN G. WINGER* 
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Radioactive contaminants may be 
removed from water by the addi- 
tion of commercially available ion 
exchange resins. The Sanitary En- 
gineering Branch of the Corps of 
Engineers’ Research and Develop- 
ment Laboratories says the treat- 
ment makes water suitable in 30 
min. for emergency drinking. 


A new process for “in-situ” epox- 
idation with cation exchange resin 
catalysts makes continuous flow 
column techniques practical for 
the first time (Becco Chemical 
Div., Food Machinery & Chemical 
Corp.). The process overcomes 
resin attack, thus substantially 
extending the working life of the 
resin as well as retaining its cata- 
lytic action. 


A new series of ion exchange res- 
ins for use in chromatographic 
analysis (CG, Rohm & Haas Co.) 


is chemically identical to stan- 
dard and analytical grade (Am- 
berlite) exchangers, but the par- 
ticle size is more uniform. One 
type, with a particle size between 
100 and 200 mesh, separates ma- 
terials with appreciably different 
chemical properties by a combina- 
tion of ion exchange and adsorp- 
tion. A second type has a particle 
size that passes 200 mesh (dry), 
offers greater rate of reaction, and 
permits sharp separation of close- 
ly related chemicals. 


A highly cross-linked polystyrene, 
sulfonic acid-type cation ex- 
change resin (Amberlite IR-124, 
Rohm & Haas Co.) is designed to 
give longer operating life under 
strong oxidizing conditions. It is 
recommended for use in applica- 
tions involving the treatment of 
solutions such as plating wastes, 
anodizing baths, etc. 





A phenomenal growth in the 
field of ion exchange has taken 
place since the first synthetic or- 
ganic exchange resins appeared 
on the chemical scene over twenty 
years ago. Today the synthetic 
organic resins have completely 
overshadowed the older types of 
inorganic exchangers. 

The reasons for this develop- 
ment are the much wider variety 
of exchange groups that can be 
introduced into the organic resins, 
the possibility of obtaining, at 
will, differing degrees of porosity, 
and the greater chemical and 
physical stability of the organic 
exchangers under extremes of 
acidity and alkalinity. 

Ion exchange resins may be 

” Rohm & Haas Co., Washington Sq., Phila- 
jelphia, Pa 
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classified as cation exchangers 
with either strongly or weakly 
acidic functional groups and anion 
exchangers which contain either 
strongly or weakly basic func- 
tional groups. 


lon exchange reactions 


The important reactions of these 
resins are shown in the sche- 
matic equations in Fig. 1, p. 125, 
in which “R” represents the in- 
soluble organic resin skeleton to 
which the hydrophilic functional 
groups are attached. 

All of the many types shown are 
capable of entering into the neu- 
tralization reaction, but this re- 
action is reversible by hydrolysis 
in the case of the weak acid or 
weak base resins. Second, all of 
the resins will exchange ions of 
one species for others of the same 


species, excepting the special 
cases of hydrogen and hydroxide 
ions. The reversibility of these 
reactions by means of changing 
the concentration of the solution 
contacting the resin is, of course, 
the feature that permits the eco- 
nomical employment of these ma- 
terials in so many _ processes. 
Third, only the strong acid and 
base exchangers can “split neutral 
salts,” liberating in the one case 
a strong acid, in the other case 
setting free a strong alkali. 

There are several other funda- 
mental chemical properties that 
are not revealed by the schematic 
equations that are listed in Fig. 1. 

For example, ion exchange 
resins generally show different 
affinity for adsorbing different 
ions. Thus, for cation exchangers, 
ions of higher valence tend to 
replace ions of lower valence 
Tht ++4+> Altt+> Cartd> 
Na+) and ions of higher atomic 
number tend to replace ions of 
lower atomic number (Cst> 
Rb+>K+>Nat>SLit). 

Another important 
of ion exchange resins is their 
porosity. In order to make full 
use of all of the functional groups 
in a resin particle, it is obviously 
necessary to have pores large 
enough to permit the ions to 
diffuse into them. 

The regular grades of ion ex- 
change resins are sufficiently 
porous to admit all the ordinary 
inorganic ions. But there are cer- 
tain applications involving large 
organic ions that require resins of 
unusually high porosity. The 
question of the means by which 
porosity may be controlled leads 
logically to a consideration of the 
methods of manufacture by which 
current resin types are produced. 


property 


Manufacture 


The most important of the 
present-day ion exchange resins 
are made by copolymerizing sty- 
rene with a cross-linking agent 
such as divinylbenzene (DVB) 
and subsequently reacting this 
skeleton with agents that will in- 
troduce the desired functional 
groups, or by copolymerizing 
compounds already containing 
functional groups with cross- 
linking agents. Examples of the 
first procedure are sulfonation of 
the styrene DVB skeleton to yield 
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cation exchangers or chloro- 
methylation followed by amina- 
tion to yield anion exchangers. 
Examples of the second procedure 
are copolymerization of metha- 
crylic acid with DVB or of maleic 
anhydride and styrene with DVB 
to yield weak acid cation ex- 
changers. 

There are still on the market 
today some very important ion 
exchange resins which are based 
on phenol-formaldehyde, amino- 
benzene-formaldehyde, or nitro- 
gen heterocycle-formaldehyde 
condensates. 

In all cases, control of the de- 
gree of porosity is possible. With 
the vinyl polymers, this is accom- 
plished by regulating the amount 
of cross-linking agent; with the 
condensates, by the amount of 
formaldehyde used, or inert ex- 
tenders can be added to both. 

Still another important consid- 
eration with ion exchange resins 
is particle size and size distribu- 
tion since these affect the rate of 
exchange and the hydraulic prop- 
erties of the system. The vinyl 
copolymers are advantageously 
prepared by suspension polymeri- 
zation which permits control of 
particle size. The condensation 
products are usually prepared in 
bulk and subsequently ground 
and sieved to the desired sizes. 


Equipment and operation 


By far the most general use of 
ion exchange resins is in column 
operation. That is to say, the res- 
ins are employed as fixed beds 
in suitable containers and are 
contacted by the solution that is 
to be treated as it flows through 
the bed. 

After the resin has adsorbed 
all of the ions that it is capable 
of adsorbing under the conditions 
employed, it is regenerated by 
passing through the bed a more 
concentrated solution of a reagent 
that will return it to its original 
ionic form. Ion exchange proc- 
esses are carried out on a labora- 
tory scale in pipets, burettes, or 
small-diameter columns and on 
an industrial scale in tanks which 
are of sufficient size to hold sev- 
eral hundred cubic feet of ion 
exchange resin. Two other types 
of operation are being used in 
certain special instances. 

A continuous ion exchange 
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process is possible using moving 
beds of resin which are trans- 
ferred by means of eductors from 
the exhausting chamber and re- 
cycled but this is a complex and 
expensive operation. 

The other kind of operation is 
batchwise. In certain ore-treating 
processes, baskets of large particle 
size resin are dipped into slurries 
(or pulps) of the finely divided 
ore suspended in a leaching solu- 
tion until the resin is saturated 
with the desired ion. The baskets 
are then removed and regenerated 
in another batchwise step. This 
batch-type operation is generally 
referred to as the resin-in-pulp 
process. 


Applications 


The largest amounts of ion ex- 
change resins are currently being 
used in water conditioning. 

There are two important proc- 
esses in this field: 1) softening, 
i.e., the exchange of sodium for 
calcium and magnesium. ions using 
cation exchangers; and 2) de- 
ionization, i.e., the removal of all 
ions using both cation and anion 
exchangers, either successively in 
two separate beds or simultane- 
ously in a Monobed (mixed bed). 
Strong base resins in the hydrox- 
ide form will remove even silica, 
and highly porous strong base 
resins will remove organic matter, 
so that water of extremely high 
purity can be produced by means 
of these exchangers. 

Other applications in the fields 
of waste treatment, metal recov- 
ery, food processing, analysis, in- 
dustrial processes, catalysis, and 
so on, have been described in 
reference works and reviews. 


Uranium recovery 


Ion exchange resins are also 
indispensable in the recovery of 
uranium from ores in which it 
occurs in very low concentrations. 
These ores are leached with sul- 
furic acid or sodium carbonate 
solutions to produce a very dilute 
solution of complexed uranium 
anions which can be separated by 
conventional methods only with 
great difficulty. However, adsorp- 
tion of the anion complex, such 
as UO,(SO,)3-* or UO,(CO,)3-, 
on strongly basic anion exchang- 
ers in the sulfate form and sub- 
sequent elution with nitrate or 


chloride solutions results in 50- 
to 100-fold concentration of th: 
uranium originally present in the 
leach liquor. Precipitation proc- 
esses can now be used to recove1 
the uranium from the concen- 
trated solution. 

Certain uranium-bearing ores 
upon leaching produce slurries 
that are difficult to filter and 
hence unsuitable for passage 
through ion exchange columns. In 
order to recover the uranium from 
such liquors, an adsorption sys- 
tem, mentioned earlier, known as 
the resin-in-pulp method, is em- 
ployed. In this system, baskets 
containing large particle size ion 
exchange resins are contacted 
with the slurry by mechanical 
agitators and the resin eluted after 
sufficient adsorption has occurred. 
Various schemes for continuous 
columnar ion exchange are also 
under development for the recov- 
ery of uranium. By the above 
techniques, at least 99% of the 
uranium in the leach liquors can 
be recovered as a_ concentrate 
having a U,O, content greater 
than 70 percent. 


Sugar refining 

Rising standards of quality in 
crystalline and liquid sugars in 
this country have given impetus 
to the interest in ion exchange 
resins for the refining of sugar. 
Because of their ability to remove 
both ash and color bodies from 
sugar sirups, ion exchange resins 
can improve in striking fashion 
the final quality of liquid or 
crystalline sugars. 

Raw cane sugar is generally put 
through the following refining 
steps: a water wash to remove 
molasses clinging to the crystals; 
solution in water followed by 
treatment with lime and phos- 
phoric acid; filtration and passage 
through bone char and/or vegeta- 
ble carbon. Several batches of 
white crystalline sugar can then 
be obtained from the sirup before 
the mother liquor must be re- 
turned to the refining cycle. The 
use of a highly porous strong 
base anion exchanger in the 
chloride form following a vegeta- 
ble-carbon treatment removes 
additional color and sulfate ions, 
making it possible to obtain ene 
or two extra crystallizations of 
white sugar. A smaller than nor- 
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al quantity of vegetable carbon 
ay be used and more expensive 
ne char completely eliminated. 
he resin is regenerated, for the 
ost part, simply with salt, al- 
ough occasional treatments with 
odium hypochlorite to remove 
idsorbed color bodies are also em- 
ployed. The extra “strikes” of 
rystalline sugar thus obtained 
and the savings in initial cost of 
bone char and rejuvenation steps 
required when the bone char is 
exhausted are very important to 
the sugar refiner. 

In the production of liquid 
sugars, there is, of course, no 
crystallization step and it is 
necessary to use a mixed cation 
and anion exchange resin bed to 
de-ionize as well as to decolorize 
the sirup. The resins to be used 
in the de-ionization of the sirup 
depend on the type of sirup de- 
sired, whether sucrose or invert. 
If the latter is desired, a strongly 
acidic cation exchange resin in the 
hydrogen form together with a 
porous strongly basic anion ex- 
changer is used in the mixed bed. 
If inversion is to be avoided, as 
in the case of production of 
sucrose sirup, a weakly acidic 
cation exchange resin is used in- 
stead of the strongly acidic resin. 

Exchange resins are also used 
to refine dextrose and beet sugar. 


Pharmaceutical 


Powdered ion exchange resins 
are used in therapeutic oral and 
topical drug preparations. Weakly 
basic anion resins are available in 
the form of tablets, powders, or 
suspensions for use in ulcer 
therapy and as antacids. A weakly 
acidic carboxylic cation resin 
gained widespread importance as 
an effective means of controlling 
cardiac edema through sodium re- 
duction. More recently, sustained 
release oral compounds, employ- 
ing various ion exchange resins 
as carriers for such drugs as p- 
aminosalicylic acid, amphetamine, 
etc., have been introduced. In 
many instances, the use of ex- 
change resins as carriers provides 
a means of lowering the thresh- 
old of irritation of certain drugs 
which produce undesirable side 
reactions when administered in 
their free form. 

A micropowdered exchange 
resin or combination of resins can 
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Strong acid cation exchanger 





Neutralization 
RSO;H+Na‘*+OH 


Cation exchange 
2 RSO;Na + Ca**+ + 2 Cl 


Neutral salt splitting 
RSO;H + Na* + Cl 


Weak acid cation exchanger 





Neutralization 


Cation exchange 


Neutral salt splitting 
RCOOH + Na* + Cl 


Strong base anion exchanger 





Neutralization 


Anion exchange e 


Neutral salt splitting 
RN* (CH;);OH- + Nat + Cl 


Weak base anion exchangers 





Neutralization 


Anion exchange 


Neutral salt splitting 
RN*H;OH- + Na* + Cl 


-RSO;Na+H,0 


=(RSO;).Ca + 2 Na 


+RSO;Na + H* + Cl 


RCOOH + Na* + OH-+>RCOONa + H,O 


2 RCOONa + Ca**+ + 2 Cl-+>(RCOO).Ca + 2 Nat + 2 Cl 


-Virtually no reaction. 


RN* (CH;);OH- + H* + Cl-_,RN* (CH;),;Cl 
RN* (CH;);Cl- + 2Na* +SO,=*5[RN* (CH;);],SO, 


<SRN* (CH;);Cl- + Na* + OH 


RN*H;OH- + H* + Cl-*>RN‘*H;Cl 


2RN*H;Cl-— + 2 Na* + SO,=+>(RN*H;).SO,-= 


Virtually no reaction. 


+ 2 Cl 


+ H,O 


+ 2Na* + 2Cl 


+ H,O 


+2 Nat+2Cl 











Fig. 1: Sch tic eq 





be used in skin creams, lotions, 
and powders as a means of main- 
taining the natural acid mantle 
factor of the human skin and 
normal skin health. The strong 
absorption affinity of exchange 
resins for low-molecular-weight 
fatty acids and protein degrada- 
tion products has stimulated in- 
terest in the development of anti- 
perspirant-deodorant preparations 
employing small concentrations of 
exchange resins. Clinical evi- 
dence indicates advantages in lack 
of irritation as well as longer pro- 
tection. 
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A polyaryl polyisocyanate (Papi, 
Carwin Co.), is expected to find 
extensive use in increasing the re- 
siliency and raising the heat dis- 
tortion point of flexible and rigid 
urethane foams. An n-butyl iso- 
cyanate (Bunco, Carwin Co.) is 
expected to find application in 
various phases of the textile field, 
such as waterproofing fabrics, in- 
creasing wear resistance of wool, 
and in tanning hides. 


Flexible urethane foams are 
now being prepared from diiso- 
cyanates and polypropylene gly- 
cols of several types. The new 
foams have three main advan- 
tages over conventional diisocy- 
anate-polyester foams: they can 
be more readily molded; they can 
be made in much softer grades; 
and they have better resistance to 
accelerated aging conditions of 
combined heat and high humidity. 
These improvements in properties 
should greatly expand present 
markets and should bring ure- 
thane foams into many new fields 
of application. 


A new polyisocyanate has been 
developed to overcome one of the 
principal limitations to the use 
of urethane coatings. Most ure- 
thane coatings were previously 
based on formulations containing 
some free tolylene diisocyanate, 
which is a respiratory irritant. 
The new polyisocyanate (Mondur 
CB, Mobay Chemical Co.) con- 
tains less than 1% of free tolylene 
diisocyanate, and consequently 


can be handled much more freely 
than previous related materials. 


Much better temperature resist- 
ance than was previously possible 
with urethane wire enamels has 
resulted from the combination of 
a new disguised or blocked poly- 
isocyanate and a new polyester 
(Mondur SH and Multron F-38, 
respectively, Mobay Chemical 
Co.). While the enamel based on 
these materials is not readily sol- 
derable, it is expected to find use 
in many applications for which 
performance in the 150 to 180° C. 
range is desired. 


A magnet wire insulation material 
for use on solderable wire is based 
on a combination of _polyvinyl 
formal (Formvar, Shawinigan 
Resins Corp.) and urethane. This 
combination gives exceptional 
coatings with respect to solder- 
ability at low temperatures, re- 
sistance to thermoplastic flow, 
low extractible content, and re- 
sistance to softening by refriger- 
ant Freon 22. 


Isothane polyurethane stripper 
(Surface Chemicals, Inc.), a non- 
corrosive solvent-type stripper, 
has been developed to promote 
the removal of polyurethane re- 
action products from ferrous and 
nonferrous metals. Applied by dip, 
flow coat, brush, or spray, its ac- 
tion is complete after a short con- 
tact period. Simple solvent wash 
after stripping will give recoatable 
surfaces. 





| socyanate resins, also known 
as “polyurethane” or simply “ure- 
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Chemical Co., New Martinsville, W. Va. 
** Development Dept., Mobay Chemical Co., 
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thane” resins, are an outgrowth 
of research in Germany and in the 
United States since 1937. They 
have approached commercial pro- 
duction here only within the past 
year. The major fields of use in- 


clude flexible and rigid foams and 
coatings; adhesives and synthetic 
elastomers are still in the de- 
velopment stage, but show great 
promise. 

The isocyanates of greatest 
commercial importance are the 
diisocyanates; of these, tolylene 
diisocyanate is most widely used. 
A variety of compounds contain- 
ing two or more “active hydro- 
gen” groups, eg. hydroxy], 
amino, and carboxyl, may be used 
to react with the diisocyanates 
to produce polymers. The most 
widely investigated compounds 
for reaction with diisocyanates, 
and the principal ones used on a 
commercial scale at this time, are 
the polyesters. These polyesters 
are generally liquids of moderate 
molecular weight, e.g., 1000 to 
2500, and terminate principally in 
hydroxyl groups. The polyesters 
vary greatly in their degree of 
branching, the desired final poly- 
mer properties determining the 
degree of branching used. Linear 
polyesters usually lead to elastic 
polyurethanes, whereas highly 
branched polyesters give rigid 
polyurethanes. Essentially any 
degree of rigidity or flexibility 
may be obtained by the proper 
choice of reactants. 


Chemistry 


In reacting with the polyesters, 
the diisocyanates [R(NCO),] 
combine with hydroxyl groups in 
the polyester [R’ (OH),], joining 
polyester molecules together with 
urethane linkages as shown in 
Formula 1, p. 127. 

For applications in which films, 
solid plastics, or solid elastomers 
are desired, this is the principal 
reaction. However, when a foam 
is desired, an excess of diisocy- 
anate and water are added. In 
this case the diisocyanate serves 
both as a cross-linking agent and 
as a blowing agent. The reaction 
with water furnishes the gas for 
foaming, as is illustrated for a 
monoisocyanate below: 


2 RNCO+H,0 — RNHCONHR+CO;, 


In addition to the polyesters, 
simple glycols, polyethers, castor 
oil, drying oils, and a host of 
other polyfunctional materials 
have been treated with diisocya- 
nates to prepare useful products. 
Monoisocyanates have also been 
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sed for a variety of applications, 
cluding waterproofing textiles 
nd leather, and as chemical in- 
rmediates in the drug industry. 


Foams 

Development of soft, flexible, 

nd rigid urethane foams has 
ontinued at an accelerated rate. 

These urethane foams, whether 
flexible or rigid, most often are 
prepared commercially from 
polyesters, diisocyanates, and 
water. The mechanical charac- 
teristics of the foam depend 
largely on the choice of poly- 
ester. By varying the degree of 
branching, either flexible or rigid 
foams can be prepared. The di- 
isocyanate reacts with the poly- 
ester, converting that low-molec- 
ular-weight liquid polymer into 
a high-molecular-weight elasto- 
mer or plastic. At the same time 
the diisocyanate reacts with water 
to generate carbon dioxide, which 
foams the resin. The density of 
the foam is controlled by the 
amount of water and the corre- 
sponding amount of diisocyanate 
used. 

In addition to these major in- 
gredients, other agents such as 
catalysts and emulsifiers may be 
added to control the rate of foam- 
ing and the cell structure of the 
foam. All ingredients may be 
mixed at one time, using good 
agitation. Just as the evolution 
of gas begins, the liquid mixture 
is poured into the mold or cavity 
to be filled, and the foaming re- 
action will proceed without the 
application of heat or pressure. 
The foaming recipe must be care- 
fully adjusted to provide gas 
evolution at a suitable rate and 
before gelation occurs. The time 
and degree of mixing of the in- 
gredients must be closely con- 
trolled. The preparation of flexi- 
ble foams requires 25 to 50 parts 
of diisocyanate per 100 parts of 
polyester, while rigid foams usu- 
ally require 60 to 100 parts of 
diisocyanate. Lighter foams of 
either type require more diisocy- 
anate than do the denser foams. 

Two-component systems are 
available for hand mixing in the 
field, but most production involves 
the simultaneous machine mixing 
of all ingredients immediately be- 
fore foaming. One of the most im- 
portant developments in the field 
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of urethane foams is the design of 
suitable machinery for the con- 
tinuous production of foam of out- 
standing quality and uniformity of 
structure. Blocks of flexible foam 
up to 80 in. wide, 25 ft. long, and 
10 in. high are being produced. 
Spray-gun type and intermittent 
foaming equipment are also being 
developed. 

An outstanding advantage of 
the urethane foams is that they 
can be “foamed in place” without 
the application of heat or pres- 
sure. The foam rises, completely 
filling irregular cavities, and 
bonding well to the walls of the 
container. The foaming reactions 
are exothermic and of sufficient 


which it is spray-painted fore- 
cast its use for acoustical insula- 
tion. 

Rigid urethane foams are avail- 
able in a density range of 2 to 30 
Ib./cu. ft, and have predomi- 
nantly closed cells. A variety of 
rigid foams are available having 
different mechanical properties. 
Compression and tensile strength 
of typical rigid foams are shown 
in Table II, p. 128. 

In addition, the adhesion to 
container walls, and impact and 
vibration resistance of rigid foams 
are excellent. The dielectric 
properties, chemical 
and thermal conductivity proper- 
ties are good. The maximum tem- 


resistance, 








oO O 


R(NCO).+R‘(OH).— = NHCO-R’-OCNH | 


x 








Formula 1: Polyester molecules joined together with urethane linkages 


driving force to complete the cur- 
ing of the foam. This advantage is 
of special value in the use of rigid 
foams for structural and insula- 
tion purposes, where great sevings 
in labor may be realized. It also 
is useful in the foaming of shaped 
articles in molds, using flexible or 
rigid foams. 

Flexible foams having a pre- 
dominantly open-cell structure 
are available in a density range 
of 2 to 6 lb./cu. foot. Foam may 
be prepared in a variety of colors, 
and may easily be produced so 
that it will not support combus- 
tion. Mechanical properties are 
such that a 2.5 lb./cu. ft. ure- 
thane foam (see Table I, p. 128) 
is superior to a medium-density 
latex foam in load-bearing char- 
acteristics and tensile strength. 

The combination of properties 
shown makes flexible urethane 
foam excellent for cushioning 
uses. The flame-resistant char- 
acteristics make it especially at- 
tractive for use in public meeting 
places, transportation vehicles, 
and hotels. The high tensile 
strength and tear- and abrasion- 
resistance are very desirable for 
such uses as toys, sponges, and 
gaskets. Its open-cell structure 
and good sound absorption, flame 
resistance, and the ease with 


perature for use is high, 150° C. 
for a standard 12 lb./cu. ft. foam 

These properties of the rigid 
foams make them attractive for 
applications requiring simplicity 
of processing equipment, good 
mechanical strength, temperature 
and vibration resistance, and 
closed-cell structure. These prod- 
ucts have been used extensively 
in the aircraft industry for filling 
cavities in radomes, ailerons. 
rudders, elevators, wing tabs, 
and for insulating cabin venti- 
lating systems. Other uses of im- 
portance include the construc- 
tion of nonsinkable boats and 
pontoons. Applications in the field 
of insulation, as in houses and 
refrigerators, are being explored. 


Coatings 

Urethane coatings are now be- 
ing used on a commercial scale in 
applications where the combina- 
tion of their unusual properties 
has made them immediately ac- 
ceptable. They are formulated 
with partially reacted isocyanates 
(adducts) and are used both in 
one- and two-component systems. 
The one-component coatings are 
made with a “blocked” isocyanate 
and at room temperature are 
stable; at elevated (bake) tem- 
peratures the blocking agent is 
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TABLE |: Mechanical properties of a typical 2.5 Ib./cu. 
flexible urethane foam 





Property 


Indentation strength, 25% indentation, lb./50 sq. in. 


Compression set, 158°F., maximum’ % 


Tensile strength, p.s.i. 
Tear strength, lb./in. 


, 


Elongation, % 


‘Based on original height 





driven off and the isocyanate is 
available for reaction. Two-com- 
ponent systems have a practical 
work or container life of 24 to 48 
hr. after mixing, and this can be 
extended still further by certain 
storage and mixing procedures; 
they will cure at room tempera- 
ture but can be accelerated by use 
of heat. Like urethane foams, the 
chemical and physical properties 
of the coatings are dependent to a 
large degree on the choice of 
polyester. 

Both the clear and pigmented 
urethane coatings produce hard, 
high-gloss surfaces in an air-dry 
system. They develop excellent 
adhesion to almost all surfaces. 
The extensive use of these coat- 
ings in Europe has shown them 
to have good abrasion- and im- 
pact-resistance as well as chemi- 
cal, solvent, fresh and salt water, 
and moisture resistances, and good 
weathering properties. Use in this 
country has confirmed their ex- 
cellent dielectric properties. 


Elastomers 


Similar to the flexible foams, 
solid elastomers are being pre- 
pared from linear polyesters and 
an excess of diisocyanate. Unlike 
the foams, however, the elasto- 
mers are usually prepared with- 
out catalysts and emulsifiers, and 
on'y a low concentration of water, 
if any, is used. Some agent such 
as water, a glycol, an amino alco- 
hol, or a diamine is used in small 
amounts to insure adequate ure- 
thane or urea groups, which are 
potential points for cross-linking 
with the excess of diisocyanate. 

Two different techniques are 
used for preparing the elasto- 
mers. In one—the “casting proc- 
ess”—all ingredients are mixed 
within a very short time, and the 
liquid mixture is poured into a 
mold and cured. In the other— 
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using a “storage stable” inter- 
mediate elastomer—a material 
somewhat resembling raw rubber 
is prepared, using an amount of 
diisocyanate that is insufficient 
for complete cure. The product 
thus formed is stable, and can be 
cured by treatment with more 
diisocyanate. 

The isocyanate-polyester rub- 
bers have outstanding abrasion- 
and tear-resistance, as well as ex- 
cellent tensile strength, ozone re- 
sistance, and oil resistance. They 
have moderate resistance to dry 
heat, but, are limited in their re- 
sistance to extremes of tempera- 
ture, hot water, acids, and alka- 
lies. Like the other isocyanate 
products, these elastomers are 
available in a considerable range 
of hardness and other properties. 

Appropriate grades of these 
elastomers are being used in 
Europe in applications such as 
solid tires, gears, conveyor belts, 
shoe heels, gaskets, handles for 
air hammers, pump linings, etc. 
Investigations in this country have 
been directed more toward use in 
car tires. 


Adhesives 


Isocyanate resins have been 
used quite extensively in formu- 
lating adhesives for the rubber 
industry. Used by themselves and 
as additives to rubber-based ad- 
hesives, the isocyanates promote 


excellent adhesion to both m« 
tallic and nonmetallic surfaces. 

The principles described in th 
preparation of urethane coating 
can also be applied to urethan 
adhesives. 
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TABLE II: Mechanical strength of rigid urethane foams 





Compressive 
strength 
p.s.i. p.s.i. 


Density 

Ib./cu. ft. 
3 40-50 

6 120-160 

9 240-280 

12 400-440 


Tensile 
strength 


75-85 
170-190 
280-300 
400-420 
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Natural Resins 


The natural resins constitute a 
entinuous series of solid, non- 
toxic, film-forming gums varying 
over a broad range of solubilities 
ind hardness. Named for their 
source of origin, in most cases, 
they are classified into four ma- 
jor groups, as follows: 1) Da- 
mars; 2) East Indias: batu, black, 
pale; 3) Copals: manila, pontia- 
nak, kauri, congo; and 4) Miscel- 
laneous: accroides, elemi, mastic, 
sandarac. 

Almost all of the natural resins 
are simply cold-cut in solvents 
where they are generally com- 
patible with substances soluble in 
the same materials. Many of the 
resins are oil-soluble in their 
raw state, while others (congo, 
black and pale East Indias, kauri) 
are prerun at high heats. A range 
of grades is available in all of the 
varieties. 

Damars are versatile resins, 
having adhesion, depth of gloss, 
color, gloss retention, miscibility, 
and resistance to scuffing, greases, 
and cold checking. “Dewaxed” 
Damar is a lacquer resin. 

East Indias are related to the 
Damars. Batu is a high-melting- 
point resin with greater viscosity, 
water resistance, and weather re- 
sistance. It has fast solvent re- 
lease, and compatibility with 
stearic acid and a wide range of 
oils, waxes, resins, asphalts, 
pitches, chlorinated rubber, and 
cellulose derivatives. Uses in- 
clude varnishes, inks, adhesives, 
and composition products. Black 
East India makes an opaque var- 
nish that dries to a light color. It 
provides tough varnishes for 
metals and wood with water re- 
sistance, adhesion, and flexibility. 
Pale East India yields greater 
control of sheen. Its resistance to 
temperature changes and water 
makes it useful in special-purpose 
varnishes. 

Copals: Manilas are broadly 
used in alcohol solutions for var- 
nishes, printing inks, adhesives, 
liquid waxes, compositions, and 
specialty products; gloss, color 
retention, and flexibility give it 
broad usage. Pontianak is sim- 
ilar to the manilas but of higher 
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melting point. Kauri has long 
been used as a basic varnish 
resin. Certain grades are alcohol- 
soluble. This is a fossil resin. 
Congo is insoluble in its original 
state. Processed, it can be adapted 
to broad uses in varnish coatings 
in which toughness, flexibility, 
adhesion, color, and gloss reten- 
tion are desired. Metal coatings, 
floor varnishes, enamels, wrinkle 
finishes, and furniture varnishes 
are some of its outlets. 

Accroides (red, yacca) is a spe- 
cialty resin with thermosetting 
qualities. Its red color is insepa- 
rable. Elemi is a_plasticizing 
resin used in varnishes, lacquers, 
caulking compounds, and spe- 
cialty coatings. Mastic and san- 
darac are_ specialty resins 
used in artistic fields. 

Amber: This yellowish, trans- 
parent-to-translucent, fossil resin 
is derived from an extinct conifer. 
It takes a polish well and is the 
hardest known natural resin. 
However, it is brittle and breaks 
with a conchordal fracture. 

Shellac: This natural resin is 
produced by tree lice (Taccardia 
lacca) found in Asia. Shellac ex- 
hibits characteristics of both 
thermoplastic and thermosetting 
types of binders, retaining its 
thermoplasticity for a long period 
when heated. Heat-curing in- 
creases the mechanical and elec- 
trical strength of the material. 

Rosin: This product of pine 
tree exudations consists largely 
of abietic acid, together with 
other complex terpenic acids and 
esters. It has not been used ex- 
tensively in molding compositions 
because of its low softening point 
and brittleness. 

Vinsol* is another product of 
the steam distillation process by 
which naval stores are extracted 
from the wood of the long-leaf 
Southern pine. It is an ideal mod- 
ifier for most natural and syn- 
thetic resins. High-melting ma- 
terials or thermosetting conden- 
sates are produced by reacting 
the resin with aldehydes. It is 
soluble in alcohols, esters, cyclic 
hydrocarbons, and_ chlorinated 


1 Trademark of Hercules Powder Co. 


solvents, possesses high dielec- 
tric strength, a low power factor 
even at high temperatures, and 
has the ability to withstand high- 
voltage electrical impulses. 

Asphalts: These are naturally- 
occurring hydrocarbon com- 
plexes, termed bitumens, which 
are insoluble in water, but soluble 
in carbon disulfide and benzene. 
The amorphous brownish to black 
mixtures range from mobile flu- 
ids to hard friable solids. As- 
phalts can also be processed to 
yield products with a wide range 
of physical properties such as 
good dielectric properties and 
resistance to moisture, acid, al- 
kali, and most chemicals. 

Cashew resins: The 
nut is obtained mainly from In- 
dia. The heat-reactive-type res- 
ins formed by condensation of the 
cashew phenols with aldehydes 
are available in the form of mo- 
bile liquids, viscous liquids, pow- 
dered fusible solids, granular in- 
fusible solids, and rubbery 
infusible solids. Typical applica- 
tions for these cashew nutshell 
liquid resins are adhesives, phe- 
nolic resin plasticizers, potting 
compounds, protective coatings, 
rubber compounding, and syn- 
thetic drying oils of an extreme 
degree of alkali resistance; they 
also find use in automotive and 
other brake linings. 


cashew 
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Nylons (Polyamides) 


RECENT DEVELORMENTS 


A new nylon resin (Zytel 42, Du 
Pont) has a viscosity tailored for 
use in extrusion equipment. Its 
applications include tubing for an 
automobile lubrication network 
which the motorist can actuate by 
pushing a button; as an actuator 
rod moving inside a retractable 
auto radio antenna; washers; air- 
craft grommets; and bearings. 
The material has also been blow 
molded to produce aerosol con- 
tainers. 


An improved polycaprolactam- 
type nylon (Plaskon Nylon 8201, 
Barrett Div., Allied Chemical & 
Dye Corp.) extends the range of 
products fabricated from nylon, 
particularly clear film and small- 
diameter tubing and rod. The new 
material is characterized by its 
low moisture content, wide range 
of permissible stock temperatures, 
and relatively high molten vis- 
cosity, resulting in improved 
moldability and extrusion, lower 
processing temperature, mini- 
mized shrinkage in thick sec- 
tions, and elimination of voids. 


Molybdenum disulfide-filled ny- 
lon thrust washers (Nylatron GS, 
The Polymer Corp. of Pennsyl- 
vania) are used where good wear 
resistance under light thrust con- 
ditions is required. The filled 
nylon formulation has better di- 


mensional stability and lower de- 
formation under load than stand- 
ard nylon, coupled with a lower 
coefficient of friction and higher 
wear resistance. 


Nylon pipe (Tempertube, The 
Danielson Mfg. Co.) is claimed to 
provide greater bursting strength 
and higher heat resistance than 
other plastics pipe of comparable 
dimensions. The pipe is supplied 
in straight lengths or continuous 
coils in sizes from %8 to 1% in. 
O.D. with wall thicknesses from 
0.025 to 0.125 inch. 


An epoxy-based compound 
(Bonding Agent R-323, Carl H. 
Biggs Co.) designed to bond 
nylon to itself, to metal, or to 
other materials possesses high 
bond and peel strength. It may 
also be used with rubber. 


Extruded blown-flat nylon tubing 
and heat-sealed bags are being 
produced from type 6 nylon 
(Kemtek Corp.). The film with- 
stands either steam or dry sterili- 
zation in an autoclave with no 
loss of physical properties, re- 
sists most solvents, and is seal- 
able by heat or high frequency. 
It resists the passage of oxygen 
and other gases and liquids, while 
allowing slight transfer of water 
vapor. 





N sions are polymeric resins, 
formed by the condensation of 
dibasic organic acids with di- 
amines into linear chains con- 
taining amide groups. They were 
developed in the classic re- 
searches of W. H. Carothers and 
introduced on the market in 1938 
in the form of bristles and hosiery 
fibers. The inherent properties of 
the materials, however, such as 
~~This article is based on information supplied 
by E. I. du Pont de Nemours & Co., Inc.; 
Spencer Chemical Co.; Barrett Div., Allied 


Chemical & Dye Corp.; Foster Grant Co., Inc.; 
and The Polymer Corp. of Pa. 
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toughness, ability to 

high temperatures, 
abrasion resistance, and good 
chemical resistance made __ it 
quickly apparent that a potential 
existed as an industrial molding 
powder. Consumption of nylon 
powders for this purpose has in- 
creased considerably over the 
past few years. 

Table I, p. 132, lists the various 
types of present-day commercial 
nylons, showing the chemical raw 
materials used to make them and 


strength, 
withstand 


the properties that are imparte 
by them to the different nylor 
listed. 


Properties 

Within the wide range of nylor 
available, the three most im 
portant types of nylon are nylo: 
6/6, nylon 6, and nylon 6/10 
Nylon 6/6 (so-called becaus: 
both the acid and amine used ir 
making it contain 6 carbon atoms) 
is the most common and oldest 
type of nylon. Nylon 6, a newer 
material, is a polymer made by 
opening the ring of caprolactam 
a 6-carbon condensed amide, and 
reportedly has a higher impact 
strength, is easier to mold, and 
more flexible than nylon 6/6. 
Nylon 6/6, however, is harder, 
has greater abrasion and heat re- 
sistance, and shorter molding 
cycles. 

In the manufacture of the third 
major type of nylon, 6/10, sebacic 
acid is substituted for the adipic 
acid component to yield a softer, 
tougher, more resilient polymer 
with lower water absorption. 

Over-all, however, the common 
6/6 and 6 nylons have fitted into 
their important and rapidly grow- 
ing uses because of a unique com- 
bination of desirable properties. 
They are stiff, strong, tough, light, 
abrasion-resistant, and self-extin- 
guishing, have a low coefficient of 
friction, and are chemically and 
thermally resistant. Such proper- 
ties, plus their ability to be ac- 
curately molded into intricate 
shapes, have fitted them for me- 
chanical and other critical appli- 
cations where they either replace 
less satisfactory or more expen- 
sive metal parts or do jobs pre- 
viously not possible. While wear 
properties are improved by lubri- 
cation, nylon moldings give excel- 
lent service with no lubrication 
under many service conditions 
and will frequently outwear cor- 
responding metal parts. Nylon’s 
chemical resistance is particularly 
valuable where electrolytic action 
corrodes metal parts, particularly 
where a bimetallic junction is in- 
volved. Various marine and oil- 
field uses capitalize on this prop- 
erty. 

Research work has also been 
going forward on various types of 
reinforced nylon molding com- 
pounds. One manufacturer claims 
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have developed a glass fiber- 
ed nylon with tensile strengths 
ich greater than nylon in its 
gin state. Another manufac- 


rer reports on a molybdenum 


sulfide-filled nylon which offers 
gh wear resistance, low dry 
inning friction, and excellent 


,ensional stability. 


Processing nylon 

Injection molding and extrusion 

re the usual methods of process- 
ng nylon; application from solu- 
tion, compression molding, sinter- 
ng, and other techniques are used 
for special purposes. 

The common nylon 6/6 and 6 
compounds can all be handled in 
conventional machines with little 
modification in equipment or pro- 
cedures. When injection molding 
nylon 6/6, what differences do 
exist can be attributed largely to 
the material’s sharp melting point 
and low melt viscosity. This 
makes it necessary to fill molds 
as quickly as possible and the use 
of a booster is usually recom- 
mended. Nylon 6/6 also tends to 
rapidly, contributing to 
rapid cycle and minimizing flash 


freeze 


problems. 

According to manufacturers of 
nylon 6, the material has a higher 
melt viscosity and a wider molten 
range than 6/6 nylon,! making 
it possible to mold parts having 
areas or thick 
Since the ma- 
terial does not solidify as quickly 
as other nylons, the sink marks 
and internal voids and cavities 
that might appear in heavier or 
thicker pieces are avoided. Manu- 
facturers also claim that nylon 6 
has a wider temperature working 
range (loosely defined as the 
temperature between which a 
resin becomes fluid and the tem- 
perature at which the _ resin 
undergoes temperature degrada- 
tion) and that crystallinity which 
determines the degree of trans- 
parency or opacity can be more 
closely controlled. 

In extrusion-grade materials, 
both nylon 6/6 (e.g., Zytel 42?) 
and nylon 6 are available with 
higher melt viscosities than were 
heretofore possible—and conse- 


surface 
cross-sections. 


larger 


The extrusion-grade nylon 6/6s, however, are 

available with much higher melt viscosities than 

are available with the molding-grade nylon 6/6. 

ee text, above. 

Trademark of E. I. du Pont de Nemours & 
nc, 
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Miniature couplers, gears, pinions, and cams of nylon for toy railroad cars are 
precision molded and trimmed by fully automatic machinery. (Photo, Gries) 


quently extruded nylon profiles, 
tubing, pipe, film, and sheeting 
have started to find important 
new markets. Considerable activ- 
ity has been noted in developing 
the use of nylon pipe in applica- 
tions where the superior chemi- 
cal resistance and heat resistance 
of the nylons is indicated. Ex- 
truded tubing has also made a 


. 


place for itself in applications, 
e.g., pressure lubricating systems, 
where resistance to pressure and 
vibration combined with oil re- 
sistance are important. Extruded 
film and sheet is at present in the 
development stage but should 
shortly be made available for 
packaging and other fields. 
Nylon, in stock shapes and sizes, 


Molybdenumdisulfide-filled nylon was used for 11 parts of fuel pump because of 
better molding properties and higher wear resistance. (Photo, National Polymer) 





can also easily be machined. This 
type of fabrication is especially 
recommended for symmetrical 
components with multiple under- 
cuts, internal threads, and longer 
inside diameters. The break-even 
point between molding or ma- 
chining nylon parts is generally 
higher for smaller parts. For ex- 
ample, results on a part with a 
volume of 0.7 cu. in, indicate it 
would be more economical to 
mold than screw machine in 
quantities of 2000 and up, while 
a part 0.1 cu. in. did not become 
more economical to mold until 
quantities of 40,000 were reached. 


Drying 

A major problem when han- 
dling nylons, particularly 6/6 and 
6, is the fact that the materials 


are hygroscopic and will eventu- 
ally absorb about 242% moisture 
under average atmospheric condi- 
tions. However, more than about 
0.3% moisture causes splayed 
moldings of reduced toughness. 
Therefore, every effort should be 
made to protect the molding pow- 
der from atmospheric moisture. If 
excess moisture has been picked 
up, the nylon should be dried in 
a circulating-air oven or a 
vacuum oven before the molding 
operation. It is most important 
that the air taken in by the drier 
be low in relative humidity. 
Several after-treatments of ny- 
lon moldings are used to advan- 
tage. To relieve stresses, and 
therety improve dimensional 
stability and toughness, moldings 
are often annealed at about 350° 


F. in an inert medium such a 
Glyco-wax $932. Furthermore 
since 6/6 and 6 nylon, as men- 
tioned above, will absorb about 
2%2% moisture under normal at- 
mospheric conditions, it is often 
convenient to add about this much 
water by immersing in boiling 
water in order to improve the 
toughness of the molded piece. 


Applications® 


Nylon is more often used be- 
cause of its combination of excel- 
lent properties than for any one 
single characteristic. These vari- 
ous properties have been ex- 
ploited by a constantly expand- 
ing family of applications. The 
6/6 and 6 nylons are particularly 
This section based on information supplied by 


L. T. Sherwood, Polychemicals Dept., E 
du Pont de Nemours & Co., Inc. 





TABLE I: The nylons—raw materials, tradenames, 


properties 





Common 
designation 


Chemical basis of nylon 


Suppliers and tradenames 





Hexamethylene-diamine- 
adipic acid 


nylon-6/6 





E. I. du Pont de Nemours and Co., 


Inc.—Zytel 42, 101, and 105 


Comments on properties 





Zytel 42 is an extrusion-grade ma- 
terial with higher melt viscosity. 
Zytel 101 is a general-purpose ma- 
terial. Zytel 105 is same with carbon 
black added for weather resistance. 





Hexamethylene-diamine- 
sebacic acid 


nylon-6/10 


E. I. du Pont de Nemours and Co., 


Inc.—Zytel 31 and 33 


More moisture resistant than the 
above, more flexible, easier to work, 
less heat resistant, and less stiff. 
Zytel 33 is heat-stabilized Zytel 31. 





Alkoxy-substituted nylon, 
hexamethylene-adipic 
acid 


Belding-Corficelli Industries— 
B.C.I. Nylon 


For fiber bonding and treating, ex- 
trusion, and solution-coating. By 
heat and/or acid can be cross-linked 
and made thermoset. Soluble when 
thermoplastic. 





Not disclosed, 
possibly a copolymer 


E. I. du Pont de Nemours and Co., 


Inc.—Zytel 63 and 69 


Soluble in methanol and ethanol, but 
cannot be made insoluble. Used 
chiefly for textile treating. 





Not disclosed, made spe- 
cifically for the army 


E. I. du Pont de Nemours and Co., 


Inc.—Zytel 3606 


Made only to army specifications for 
infantry wire jacket. 





Polycaprolactam 


Barrett Div., Allied Chemical and 
Dye Corp.—Plaskon Nylon 8200 


and 8201 


E. I. du Pont de Nemours and Co., 


Inc.—Zytel 211 
Spencer Chemical Co.—Spencer 


Nylon 401, 402, 600, 601, 602, 603, 


604, and 606. 
Foster Grant Co., Inc.—Fostylon 
Alfred C. Toepfer, Inc.—Grilon 
American Enka Corp.—Nylenka 


Controllable crystalline structure, 
permitting orientation for film. 
Fairly high molten viscosity. Wider 
plasticizing range for molding larger 
pieces. 





Polymer based on castor 
oil derivative, 1l-amino 
andecanoic acid 


nylon-11 


Rilsan Corp.—Rilsan 


Easily plasticized. Low specific grav- 
ity. Fairly low melt point but high 
decomposition point. Very fluid. May 
be graphited for friction applications. 
High moisture resistance. 
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eful in molded mechanical 

ts. For example, nylon gears 

d bushings are being used in 

xtile machinery, household ap- 

ances, calculating equipment, 

ttomobile speedometers, and 

ndshield wipers, and in office 
nd builder’s hardware, to men- 
on only a few. In addition to its 
ther properties, nylon’s excel- 
ent abrasion resistance in the 
tbsence of lubrication is particu- 
arly valuable where frequent 
jiling is either undesirable or in- 
onvenient. For example, lubri- 
ation adequate for metal parts is 
often very undesirable in textile 
and food machinery, while in 
household appliances and fishing 
reels, it is apt to be neglected by 
the ultimate user. 

Other mechanical parts using 
nylon’s frictional properties in- 
clude elevator gibs and sliding 
parts for storm windows. 

Another of nylon’s properties, 
its impact resistance, is particu- 
larly valuable for automobile and 
refrigerator door-closing mecha- 
nisms, many housings, cams, and 
aerosol bottles. Two recent de- 
velopments are expected to pro- 
mote this latter market even 
further. One is the availability of 
resins designed for extrusion and 
blow molding and the second is 
the development of spin-sealing 
techniques. This technique makes 
it possible to injection mold a 
bottle in two halves and eco- 
nomically join them together by 
a spinning operation. 

The strength and stiffness of 
nylon are required in almost all 
of its uses. Its retention of these 
properties at elevated tempera- 
tures gives it wide acceptance for 
coil forms. These have been pro- 
duced in tremendous quantities— 
offering economies due to mass 
production and injection molding 
techniques and because breakage 
during winding is minimized. In 
mixer valves for automatic wash- 
ing machines its mechanical prop- 
erties and inertness to hot water 
combine to make it the choice of 
a large majority of appliance 
manufacturers. 

Nylon’s electrical properties are 
adequate for many other electri- 
cal applications where its me- 
chanical properties are of prime 
importance. These include switch 
housings, grommets, cable clamps 
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Tuner assembly for automatic washer has nylon drive plate which triggers timing 


device and nylon control rod which activates cycle sequence. (Photo, G.E. Co.) 


and other fastening devices, in- 
sulated connectors, and numerous 
other molded parts in this cate- 
gory. 

Nylon’s chemical resistance is 
a determining factor in many 
applications. For example, marine 
equipment, aerosol valve parts, 
and moldings exposed to oil well 
brines must resist electrolytic 
corrosion. An outstanding new 
advance is the naval stuffing tube 
which is not only lighter and less 
expensive to produce than the 
conventional fittings, but also 
has excellent resistance to salt 
water corrosion. 

Where long-term exposure to 
elevated temperatures (250° F.) 
is required, various heat-stabi- 
lized resins are available. Useful 
examples are electronic com- 
ponents and in fastening devices 
for the aircraft industry. Other 
resins for special purposes in- 
clude the black weather-resistant 
nylons. These are suggested for 
use in agricultural machinery, 
sporting goods, electrical equip- 
ment, and for other applications 
where outdoor exposure is in- 
volved. 

Extrusion applications for ny- 
lon are expected to account for 
an increasing share of the total 
business. Resins of viscosity suit- 
able for molding may be used for 
simple extrusion operations where 
retention of shape is not critical. 
Here the low viscosity of many 
nylons above their melting points 
is not a handicap. However, 
where retention of shape after 
leaving an extruder die is import- 


ant, as for blown bottles and any 
but the most simple shape ex- 
trusions, new high viscosity resins 
are now beginning to assume a 
more prominent place in the in- 
dustry. 

The use of nylon as a jacket for 
wire and cable is well established. 
In some cases, such as magnet 
wire and geophysical cable, it may 
be used as a primary insulant but 
it is more commonly used as a 
temperature- and abrasion-resist- 
ant jacketing over polyethylene, 
rubber, or vinyl compounds. Air- 
craft and other types of hookup 
wire, tree wire, and electric 
blanket wire are common exam- 
ples. The softer grades of nylon 
are also used for control cable 


Nylon-6 film, here being pro- 
duced on standard equipment 
designed for polyethylene film, 
can be drawn down to 0.2 mil. 
(Photo, Spencer Chemical Co.) 





Oil carrying can is assembled 
by heat-sealing two molded 
nylon-6 parts together. (Photo, 
Algemene Kunstzijde Unie, N.V.) 


jackets, as in tiller cable for small 
boats and for various roll-up de- 
vices. 

For outdoor applications, 
weather-resistant grades of ex- 
trusion resins have recently be- 
come available. These permit 
construction of highly abrasion- 
resistant wires with outdoor life 
comparable to the best materials. 

The properties of nylon make 
it ideally suited for many tubing 
applications. Its strength, fatigue 
resistance, and chemical inert- 
ness, particularly to hydrocarbons, 
make it attractive for automotive 
and other lubrication systems, for 
fuel lines, air suspension systems, 
and many other applications. Its 
lightness and ease of assembly 
have made possible important 
economies in a great many in- 
stallations. 

Still other markets exist in 
films and laminates. Here the high 


Injection molded nylon helmets 
take advantage of nylon's su- 
perior impact resistance and 
shock resistance. (Photo, J. 
Cerfantaine, Belgium) 


abrasion resistance, high-temper- 
ature properties, and chemical re- 
sistance are particularly valuable. 
Grease and oil packages, steriliz- 
able packages, and heavy-duty 
laminated constructions are ex- 
amples. 

A major potential market exists 
in the field of aerosol bottles. 
Here, strength, toughness, and 
impermeability contribute to the 
design of attractive bottles of al- 
most unlimited color possibilities, 
with the added feature of protec- 
tion against the possible losses 
and dangers from breakage. Sev- 
eral fabricators have already 
made production runs of nylon 
bottles and others are in the 
offing. 

Less rigid and soluble types of 
nylon find many specialty uses. 
As moldings, they are useful 
where extremely high impact 
strength is required. Examples in- 
clude soft-faced hammers and 
bowling pin bases. In the hammer 
application, prior to the selection 
of nylon, the manufacturer tested 
a wide range of materials by 
striking each one 140 times a min- 
ute with a sharp-pointed object 
giving a 50 ft.-lb. blow. Nylon 
lasted over 150 hr.—or approxi- 
mately 1,260,000 blows—2% times 
as long as the next best material. 
In addition, nylon offered several 
other advantages. It is dimension- 
ally stable and the face of the 
hammer does not work loose from 
the ferrule in which it is seated. 
In addition, nylon does not mush- 
room or chip and gives an effec- 
tive blow without bouncing or 
marring the work. 

Applied as solutions or disper- 
sions, the nylons form imperme- 
able linings for aircraft fuel cells, 
and are widely used as soft, abra- 
sion-resistant finishes for textiles, 
leather, and other products. 


References 


Consult the Subject Index for 
additional information concern- 
ing nylon resins. For specific in- 
formation on injection molding, 
see p. 650; extrusion, p. 702. See 
also the Adhesives, Coatings, 
Films, Laminates, and Plastics 
Properties Charts for information 
on properties. For sources of ny- 
lon resins, see Directory Index, 
p. 1018. 

“New markets for nylon-6,” by 


Nylon gears and nylon assem- 
bly nuts for use in fishing reel 
line-measuring device are pro- 
duced in a 10-cavity mold. 
(Photo, Du Pont) 


M. Stringfellow, Moprern Ptas- 
tics 34, 131 (Nov. 1956). 

“Nylon drives heavy industry,” 
Mopern Prastics 34, 119 (Nov. 
1956). 

“Polyamide-11 in the electrical 
field,” by R. Dumon, Mopern 
Priastics 33, 151 (Aug. 1956). 

“How much line is out?” Mop- 
ERN Priastics 33, 115 (Aug. 1956). 

“Nylon bellows in explosion 
suppression device,’ |Moprrn 
Puiastics 33, 343 (June 1956). 

“Effect of crystallinity on the 
properties of nylons,” by H. W. 
Starkweather, Jr., G. E. Moore, 
J. E. Hansen, T. M. Roder, and 
R. E. Brooks, J. Polymer Sci. 21, 
189 (Aug. 1956). 

“Some isomorphous copolyam- 
ides,” by F. B. Cramer and R. B. 
Beaman, J. Polymer Sci. 21, 237 
(Aug. 1956). 

“High-molecular-weight nylon. 
I. Comparison with other poly- 
amide materials,” by W. Stiner, 
Plastics (London) 21, 141 (June). 
II. “Processing techniques,” ibid. 
174 (July). III. “Properties as a 
packaging material,’ ibid. 207 
(Aug. 1956). 

“Polymer characterization: a 
typical copolyamide system,” by 
R. G. Beaman and F. B. Cramer, 
J. Polymer Sci. 21, 223 (Aug. 
1956). 

“Large-diameter nylon pipe for 
export,” Rubber and Plastics Age 
37, 376 (June 1956). 

“Better ‘nylon’ in the making?” 
Chem. Week 78, 54 (Mar. 31, 
1956). 


RESINS AND MOLDING COMPOUNDS 





Phenolics 


BY A. P. LANDALL* 


Te history of phenolics dates 
back about fifty years to the time 
when Dr. L. H. Baekeland first 
announced the controlled phenol- 
formaldehyde resin reaction in 
1909. The significance of Dr. 
Baekeland’s work was the ability 


PHENOL-FORMALDEHYDE 


to control the phenol aldehyde 
reaction and his visualization of 
its commercial possibilities. Coin- 
cidental work in the field was 
carried out by Aylsworth and by 
Redman and his co-workers, 


Weith and Brock. 





The advantages the phenolics 
offer are many. With proper man- 
ufacture and application, phenolic 
is a strong, rigid, dimensionally 
stable material, resistant to heat 
and a wide variety of solvents, 
and, most important, a noncon- 
ductor of electricity. It is this last 
characteristic that has given the 
greatest impetus to the large-vol- 
ume usage of phenolic materials. 


Chemistry 

Phenol and formaldehyde com- 
bine in the presence of a catalytic 
ageni to produce phenolic resins. 
These phenolic resins can be clas- 
sified broadly as either one-stage 
or two-stage resins. 

When a mol ratio of 1:1 or 
greater of formaldehyde to phenol 
is used in combination with an 
alkaline catalyst such as caustic 
soda or ammonia, the reaction 
yields a one-stage resin which is 
called a resol in its initial stage. 
There are only four general types 
of reactions that are universally 
accepted as taking place under al- 
kaline catalysis during resinifica- 
tion. These four reactions are 
capable of many combinations and 
permutations, which makes the 
study of this resin’s technology 
extremely complex. The four 
basic reactions include: 1) meth- 
ylolation; 2) condensation of two 
methylol groups to form an 
ether bridge; 3) condensation be- 
tween a methylol group and a 
phenol nucleus to form a methyl- 
ene bridge; and 4) decomposi- 
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tion of ether bridges to form 
methylene bridges and formalde- 
hyde which immediately reacts 
via the first three reactions. These 
reactions are capable of taking 
place in any open ortho or para 
position in any phenolic nucleus 


no matter how large the meth- 
ylolation. They can also result 
from the formation of a meth- 
ylene bridge by condensation be- 
tween a methylol group and a 
phenol nucleus in any open ortho 
or para position, no matter how 
large the polymer molecule may 
be. 

Any methylol group present in 
the polymer may undergo a con- 
densation of two methylol groups 
to form an ether bridge or con- 
densation to form a methylene 
bridge. Any ether bridge in any 
phenolic polymer may be decom- 
posed to form methylene bridges 
and formaldehyde and, of course, 
undergo further reaction. 

The general procedures used 
are as follows: 

In the manufacture of a one- 
stage resin all of the monomers 
needed for full polymerization 
are charged to the resin kettle 
at the start. The initial in- 
crease in viscosity because of the 
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A new phenolic molding com- 
pound (Resinox 2200 Black, Mon- 
santo Chemical Co.) combines ex- 
cellent dimensional stability with 
high arc resistance and good im- 
pact strength. Formulated for use 
in heavy-duty electrical control 
parts and wiring devices, it is‘also 
well-suited for the manufacture 
of other parts requiring superior 
dimensional stability during tem- 
perature cycling, improved im- 
pact strength, and resistance to 
surface arcing. 


A mineral-filled phenolic molding 
compound in nodular form (RX- 
460, Rogers Corp.) is intended for 
applications requiring greater 
strength than is usually found in 
heat-resistant materials suitable 
for automatic molding and pre- 
forming. 


An ammonia-free, wood-flour- 
filled phenolic compound (Durez 
18441, Durez Plastics Div., Hooker 
Electrochemical Co.) has been de- 
veloped for use where a single- 
stage electrical-grade material of 
general-purpose type is required 
to minimize corrosion of electrical 


contacts and metal inserts. The 
compound has a very fast rate of 
cure, good finish characteristics, 
and low gravity. It is especially 
suitable for automatic compres- 
sion, plunger, and transfer mold- 
ing processes. 


A medium-high impact molding 
compound (RX-470, Rogers 
Corp.) with cellulose filler is the 
highest impact material available 
in nodular form. It is preformable 
on automatic preforming equip- 
ment which is equipped with 
vibrating-feed hoppers and filling 
tubes of adequate cross-section 
area. According to the manufac- 
turer, it has a fast rate of cure 
and molds with an excellent fin- 
ish for a material of this impact 
class. The impact strength (ft.- 
lb./in. of notch) for a molded 
specimen is 1.50 (min.). 


A new one-stage phenolic (12902, 
General Electric Co.) is designed 
specifically for molding in auto- 
matic presses. It offers fast cure 
rates, excellent release character- 
istics, low bulk factor, and uni- 
form granulation. This manufac- 
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turer also announced two new 
improved general-purpose com- 
pounds (12920 Black and 12921 
Brown) with wider flow range, 
improved finish, longer flow dura- 
tion, and faster cure and a new 
high-heat resistant phenolic mold- 
ing powder (G-E 12980). 


A heat-resistant, medium-impact 
phenolic (HR-322, Durite Dept., 
The Borden Co., Chemical Div.), 
which can be compression and 
plunger molded and preformed, is 
used in utensil handles, automatic 
skillet thermostat housings, and 
similar applications. It has with- 
stood up to 450° F. for 24 hours. 


Paper can be made fireproof by 
impregnating it with a new resin 
(Synco 85, Synco Resins, Inc.). 
The paper also shows the in- 
creased strength and chemical 
resistance characteristics of phe- 
nolic-impregnated materials. Pa- 


per so impregnated is expected to 
find application in air filters, in- 
sulation, honeycomb cores, over- 
lays, and laminates. 


An epoxy-based enamel (Rexclad 
“R’, Rexton Finishes, Inc.), avail- 
able in almost any color including 
metallic, can be applied to phenol- 
ics at a cost of approximately 
1¢/sq. foot. It is used on radio 
cabinets, steam iron handles, base 
plates for coffee makers, control 
switches on electric blankets, etc. 


A new phenolic coating (Pheno- 
line 305, Carboline Co.) produces 
a 12-mil protective phenolic sur- 
face with only two coats. It is a 
modified phenolic with 86% solids 
content, applies at 6 mils per coat, 
and is catalytically set. The coat- 
ing is recommended for use on 
equipment, exteriors, ceilings, and 
concrete floors in corrosive en- 
vironment. 





condensing of methylol groups is 
the A-stage or resol stage. The 
resol is readily soluble in al- 
kalies, and in solvents such as 
acetone. Resols are low-melting 
and of low molecular weight. The 
product at this stage is mostly 
phenol alcohol. As polymerization 
continues, the resins enter the B- 
stage. The B-stage resins, some- 
times called resitols, are still fus- 
ible but are soluble only with 
difficulty. The C-stage or resite is 
considered to be the final cure of 
the resin and is represented by 
the curing in a mold of a molded 
part. 

If a mol ratio of less than 
1:1 of formaldehyde to phenol 
is used in combination with an 
acidic catalyst and reacted under 
proper conditions, the resultant 
resin is a novolak and is 
considered noncuring. Generally 
speaking, chemists recognize only 
one type of reaction between 
phenol and formaldehyde under 
acid catalysis. This reaction con- 
sists of a condensation of 1 mole- 
cule of formaldehyde with 2 
phenol nuclei to form a methylene 
bridge with the elimination of 
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water. This reaction takes place 
in either the ortho or para posi- 
tions. As mentioned before, the 
end product of this reaction is a 
novolak which is permanently 
fusible and for practical purposes 
noncuring. In order to make this 
resin infusible and capable of be- 
ing cured, a source of additional 
methylene bridges must be re- 
acted with it. This is done through 
the addition of hexamethylene- 
tetramine, commonly known as 
hexa. It is accepted by most au- 
thorities that the ammonia pres- 
ent in the hexa acts as the catalyst 
in furthering the cure of the so- 
called two-stage resins. 


Available forms 


Phenolic resins may exist in 
either solid or liquid form; some- 
times alcohol solutions are used as 
varnishes. 

Resins for phenolic molding 
compounds are generally avail- 
able as powdery, finely-ground 
solids and are usually mixed with 
fillers, lubricants, dyes, pigments, 
etc., and further processed. 

Liquid phenolic resins or var- 
nishes are used extensively by 


the laminating industry in the 
manufacture of industrial and 
decorative laminates. Liquid res- 
ins are also used in the formula- 
tion of protective coatings and 
adhesives, and in numerous appli- 
cations as an impregnant or as a 
bonding agent for wood, paper, 
etc. Casting resins are another 
prime outlet for liquid phenolic. 

The foundry industry, in manu- 
facturing shell molds, usually em- 
ploys a solid resin, although re- 
cent activity has indicated some 
preference for a liquid resin. 

Foamed materials are one of the 
newer forms of phenolic that 
has attracted considerable atten- 
tion for insulation applications 
and sandwich constructions. Mi- 
croscopic phenolic spheres are also 
used as a surface layer on the top 
of tank-stored petroleum products 
to prevent evaporation of the 
liquid, and as an ingredient of a 
new type of syntactic foam. 


Molding compounds 


Phenolic molding materials, 
sometimes called compounds, are 
produced in granular, nodular, or 
macerated forms. Fillers used in 
molding compounds consist of 
wood flour, cotton flock, macer- 
ated rag, varying lengths and 
types of asbestos fiber, mica, 
sisal, glass, and many other or- 
ganic and inorganic materials. 
The most common form of mold- 
ing compound, the granular type, 
is made by premixing the proper 
quantities of resin, filler, lubri- 
cants, and colorants, and process- 
ing this premix on heated dif- 
ferential rolls. This partially ad- 
vances the resin and densifies the 
product. The material is stripped 
from the rolls in the form of a 
dense, brittle sheet which is then 
ground to the proper particle size. 

A knowledge of the general 
effect of specific filler types is 
essential for the engineer so that 
he may properly design for exist- 
ing end-use application. The 
molding compound supplier has 
done this for him by setting up 
such broad general compound 
classifications as general-purpose, 
impact-resistant, heat-resistant, 
shock-resistant, etc. Fully cured 
molded phenolic articles are dur- 
able, inert, dimensionally stable, 
and resistant te burning. They are 
inert to most common solvents 
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and weak acids. They are at- 
tacked rather rapidly by strong 
-austic solution. Generally speak- 
ing, phenolics are available only 
in dark colors since they tend to 
darken on aging or exposure to 
sunlight. Epoxy spray or dip coats 
can be used to color molded 
phenolic parts. 

Phenolic molding compounds 
generally are molded at 3500 p.s.i. 
and curing temperatures are uS- 
ually between 300 and 370° F. 
Phenolics can be molded by either 
compression or transfer methods 
and in almost any shape or size. 


Laminating resins 


One of the most important uses 
of phenolic resin varnishes is in 
the manufacture of industrial 
laminates as well as in decorative 
laminates such as those used for 
tabletops and countertops. The 
laminates are second only to the 
molding materials in consumption 
of phenolic resins and account for 
over 15% of all phenolic resins. 

Special formulations of resins 
and varnishes can be used to 
manufacture many varieties of 
laminated products with varying 
characteristics. The laminating 
process consists essentially of run- 
ning a paper or fabric through 
a solution of the phenolic resin or 
varnish and removing volatile 
materials in predetermined quan- 
tities. This is done by passing 
the treated paper or fabric 
through a circulating hot air oven 
at a predetermined rate. The 
dried and partially cured paper or 
fabric is then cut to proper size, a 
number of plies are placed one on 
top of the other, and the com- 
bination is loaded into a hydraulic 
press where pressure is applied. 
Polished plates in the press give 
a smooth surface to the finished 
laminate. Heat applied to the 
laminate while it is in the press 
gives it the final cure. 


Coatings and adhesives 

Approximately 6% of total 
phenolic resin usage is in protec- 
tive coatings. Even though the 
poundage still sounds attractive, 
the growth picture in recent 
months has been relatively poor 
due to the advent of some of the 
newer synthetics such as_ the 
modified alkyds. 

Phenolics as protective coat- 
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ings, however, have been in use 
for a good many years and there- 
fore are worthy of mention. The 
two types used are straight 
phenol-formaldehyde resins and 
resins that have been modified 
with an ester gum to impart 
hardness and gloss to the finished 
product. 

Phenolic resins used for ad- 
hesives generally are character- 
ized as hot-setting adhesives. 
They require heat and usually 
pressure to effect a satisfactory 
cured bond. Generally speaking, 
the resins used in the manufac- 
ture of adhesives are of the same 
general type as those used in the 
laminating industry. With the 
correct selection of phenolic res- 
ins, bonds can be effected that 
are as strong as the base material 
itself and in some cases con- 
siderably stronger. 

For reasons of economy phe- 
nolic liquid resin adhesives can 
be partially extended with inert 
fillers, such as walnut shell flour, 
without greatly affecting the bond 
strength. Temperature ranges us- 
ually employed run between 250 
and 350° F. and pressures up to 
300 p.s.i. are used for bonding. 

The plywood industry uses al- 
most 10% of all the phenolic 
resins manufactured. This is the 
largest single application for ad- 
hesives. 

Phenolic resins are also used 
extensively in the bonding of 


Phenolic-rubber 
used for molding brake motor 


compound is 


collector ring. Brass rings are 
molded in. (Photo, G.E.) 


waste wood and particle wood in 
the manufacture of 
board for many purposes. 


structural 


Casting phenolics 

Cast phenolics are widely rec- 
ognized in certain decorative ap- 
plications such as special cast 
shapes for cabinets, buttons, and 
poker chips. 

Though not as well-known to 
the general public, industrial 
castings are of far greater im- 
portance. Cast phenolics are the 
cheapest of the casting resins in 


Sand shell foundry molds bonded with phenolic resin allow metal casting to close 
tolerances, save thousands of dollars annually in machining costs. (Photo, G.E.) 
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Intricate accessory switch components are automatically molded of new one-stage 


phenolic molding compound especially formulated for fast cure. (Photo, G.E.) 


wide use today. Liquid phenolic 
resin types are used in casting 
with a solid content of 50 to 90%, 
depending on formulation and the 
degree of advancement. Molds for 
casting phenolic resins can be 
made quickly and cheaply from 
a wide variety of materials. They 
are most commonly made from 
plaster of paris and lead. Cast 
phenolics must be cured slowly to 
avoid bubbles, crazing, and exces- 
sive shrinking. Hardness, rigidity, 
excellent dimensional stability, 
good strength, and resistance to 
both abrasion and impact are the 
characteristics that have led to 
their wide acceptance. 


Bonding agents 


The use of phenolic resins in 
thermal insulation and in the 
manufacture of brake bands ac- 
counts for almost 15% of total 
phenolic resin usage. 

In the application of phenolic 
resin as a binder in glass wool 
insulation, the phenolic resin is 
sprayed onto the glass fibers as 
they drop down through the spin- 
ning tower. The coated fibers are 
then deposited on a moving belt, 
compressed to the desired thick- 
ness, and oven-cured. 

In the manufacture of brake 
bands, powdered phenolic resin is 
mixed with asbestos fiber and 
other additives in a muller and 
then pressed into a large flat 
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sheet. Before curing is completed, 
these sheets are rapidly cooled 
and the brake band segments are 
die-cut to the proper shape. These 
segments are then formed over a 
suitable forming fixture with heat 
and pressure and the final cure is 
achieved. 


Foundry industry 


Although the foundry industry 
accounts for only slightly more 
than 2% of the total phenolic 
resin usage, this application has 
the brightest growth picture of 
all. Within the last few years phe- 
nolic resins have been used in an 
increasingly larger quantity in the 
foundry industry because of 
the economic advantage gained 
through their adaptability to 
smoother castings, closer toler- 
ances, and less machining. 

The basic process consists of 
mixing relatively low percentages 
(4 to 8%) of phenolic resin with 
foundry sand. Depending on the 
process used, this might be either 
a dry mix or a wet mix. The dry 
mix has the disadvantage of seg- 
regation of resin and sand but 
possesses the advantage of low 
capital investment for the foun- 
drymen. The wet process or the 
coated sands requires higher cap- 
ital investment in terms of equip- 
ment necessary to coat the sand 
properly. It has the advantage of 
not segregating. These coated 


sands are blown onto a hot pat- 
tern; the layer of material which 
adheres to the pattern is cured 
by the heat. The process of using 
the coated sands enables the 
foundry to reduce resin content 
considerably. Even though the in- 
dividual application uses little 
resin, the economic picture is at- 
tractive. It is expected that many 
more foundries will utilize the 
process and thereby increase con- 
siderably the total poundage of 
phenolic resins for foundry in- 
dustry use. 
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Even though formaldehyde is 
the most commonly accepted al- 
dehyde used in reaction with 
phenol, furfural is used to some 
extent because of the modifying 
characteristics that it can give 
to a phenolic resin. Phenol-fur- 
fural resins have been made for 
a good many years, the basic 
patents having been issued be- 
tween 1921 and 1929. Develop- 
ment of techniques for large- 
scale production of furfural from 
waste oat hulls helped stimulate 
activity in this field. 

The chemical nature of furfur- 
al is responsible for its ability to 
condense with itself to form a 
polymer. Not only does the al- 
dehyde group enter into this re- 
action but so also does the furan 
ring, providing a cross-linked 
molecular chain. Furfural resins 
possess excellent chemical resist- 
ance and are capable of high 
strength. 

Phenol-furfural resins are used 
primarily as modifiers with stand- 
ard phenolic resins to impart 
special characteristics to the 
molding compound. Furfural res- 
ins are characterized by extreme 
duration of flow at lower tem- 
peratures and very rapid cure 
rates at higher temperatures. By 
judiciously balancing the amount 
of furfural resin included in a 
standard phenolic formulation, 
molding compositions can be 
manufactured with exceedingly 
long duration of flow characteris- 
tics. This is exemplified by the 
earlier work on large television 
cabinet moldings. The early suc- 
cess of these phenolic television 
cabinets was due in large measure 
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to the incorporation of furfural 
resins to give the long duration of 
flow necessary. 

By curing at elevated tempera- 
tures (375 to 400° F.) cures can 
be obtained that are faster 
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obtained with the 
phenol - formaldehyde 


than those 
straight 
resins. 

As modifiers, approximately 1 
million lb. of phenol-furfural 
resins are manufactured per year. 





Resorcinol aldehyde reactions 
are very similar to phenol alde- 
hyde reactions except that the 
resorcinol is much more reactive 
than phenol. This is, of course, due 
to the fact that there are two ac- 
tivating OH groups as opposed 
to the one activating group in 
phenol. Resorcinol has the highest 
rate of reaction with an aldehyde 
of any common phenolic body. 
This high rate of reactivity has 
made resorcinol resins extremely 
difficult to control and has some- 
what limited their usage. Control 
can be attained, however, by re- 
acting with a deficiency of alde- 
hyde. This results in a very stable 
resin which can be stored for long 
periods of time, as long as the ma- 
terial remains deficient in alde- 
hyde content. 

Cures are attained by adding a 
source of more aldehyde, usually 
paraform, to obtain room temper- 
ature cures. These cures are es- 
sentially neutral and therefore the 
resorcinol aldehyde resin does not 
degrade fibers or other structures. 
This characteristic is extremely 
important in gluing or bonding. 
Because of the exceedingly high 
rate of reactivity, resorcinol res- 
ins are capable of exceedingly fast 
cures. The idea of a molding com- 
pound with exceedingly fast cures 
has intrigued the material sup- 
plier for many years. Available 
literature advises that the addi- 
tion of small quantities of resor- 
cinol resin can speed the cure of 
phenolic molding materials. How- 
ever, due to the extreme critical 
nature of controlling this reaction, 
no composition has been manu- 
factured which would either con- 
sistently produce low cures or 
could be manufactured with rea- 
sonable facility. 

The outstanding usage of resor- 
cinol resins is as adhesives. These 
glues have outstanding character- 
istics. The bond is fungusproof 
and is not affected by moisture or 
boiling water. These character- 
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istics make it ideally suited for 
bonding plywood, and the ply- 
wood industry uses most of the 
resorcinol made. The 
process, known as assembly glu- 
ing, takes advantage of resorcinol 
adhesives in the manufacture of 
arches and structural members 
made from wood. It is also used to 
a large extent in boat construc- 
tion. 

Since resorcinol resins are ex- 


resins 


pensive, it is common practice to 
blend phenolics with them in pro- 
portions that will still allow room 
temperature cures to be attained. 
Further 
achieved by extending still fur- 
ther with phenolic 
gluing by means of a hot-pressing 
technique. These resin adhesives 


economies can be 


resins and 


are extensively used in wood cab- 
inet making. These adhesives are 
characterized by their high affinity 
for wood and they are the only 
low-temperature setting adhe- 
sives which also have maximum 
resistance to exposure. 
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Cellular structure of phenolic foam (under magnifying glass) makes the material 


especially useful for many types of insulation applications and as a core ma- 
terial in sandwich constructions. (Photo, G.E.) 





Polyester (Alkyd) Resins 


BY W. O. ERICKSON* and V. W. GINSLER* 


The esterification reaction be- 
tween polyhydric alcohols and 
polybasic acids produces a large 
class of materials known as poly- 
ester or alkyd resins. These res- 
ins exhibit a wide range of prop- 
erties and are utilized in highly 
diversified commercial applica- 
tions. The wide range of proper- 
ties results largely from the type 
and proportions of chemical com- 
ponents used in manufacture. 

When a saturated dihydric al- 
cohol (i.e., one containing no 
double bonds) is reacted with a 
saturated dibasic acid under 
controlled conditions, water is 
evolved and chain molecules hav- 
ing terminal hydroxy] or carboxyl 
groups result. These molecules 
are the saturated polyesters. They 
can undergo further intermolecu- 
lar condensations but cannot be 
cross-linked. 

When a dihydric alcohol and a 
dibasic acid, either or both of 
which contain a doubly-bonded 
pair of carbon atoms, are reacted, 
an unsaturated polyester is ob- 
tained. The double bonds render 
the unsaturated polyester capable 
of subsequent cross-linking. The 
unsaturated polyesters usually 
are blended with a_ reactive 
monomer (such as styrene) and 


reacted under the influence of 
special catalyst systems. The 
polyester and the monomer co- 
polymerize to form a thermoset. 

There is considerable confu- 
sion in references to the type of 
polyesters involved in various 
applications. By chemical defini- 
tion, the reaction product derived 
from a polyhydric alcohol and a 
polybasic acid, whether or not the 
reaction product is modified by 
special alcohol or acid compo- 
nents, is still properly called a 
polyester. For practical purposes, 
however, an oil-modified polyes- 
ter (ie, a fatty acid-modified 
polyester) always is referred to 
as an alkyd or alkyd coating 
resin. To add to the complication, 
because the alkyd rather than 
the polyester designation was 
chosen to refer to certain pro- 
prietary molding compounds in- 
troduced some years ago, the 
practical usage of alkyd molding 
compounds now has been estab- 
lished. Certain saturated polyes- 
ters have become useful plasti- 
cizers and often are referred to 
as polymeric plasticizers. Other 
special polyesters are formed into 
film and textile products. A poly- 
ester product is a principal in- 
gredient of polyurethane foams. 


POLY MERIZABLE (UNSATURATED) POLYESTERS 





The polymerizable polyesters are 
a relatively new class of resins 
that first appeared commercially 
during World War II. They are 
noted especially for ease of han- 
dling, good physical and electri- 
cal properties, and speed of cure. 
Initial applications were in com- 
bination with fibrous glass in 
radomes, body armor, and vari- 
ous nonstructural aircraft parts. 

After World War II, gradu- 
ally lower resin costs, better 
technical know-how, and im- 
*Giendale-Plaskon Laboratory, Barrett Div., 
Allied Chemical & Dye Corp., P. O. Box 27, 
Station 1, Toledo, Ohio. 
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proved production techniques 
helped result in an increasing 
number of applications. 

Polyester resin volume in 1956 
was approximately 64 million lIb., 
about a 33% increase over the 48 
million Ib. sold in 1955. This 
class of resins now is used for 
matched-metal molding, premix 
materials, laminates and hand 
lay-up applications, casting, and 
encapsulation. 


Chemistry 

A polyester, as the term is used 
here, refers to an unsaturated 
polyester base resin dissolved in 


a polymerizable monomer. The 
base resin component can be pre- 
pared from innumerable chemi- 
cal combinations. It is this base 
component that usually is modi- 
fied to obtain the various prop- 
erties of the finished polyester. 

Essentially, dibasic acids and 
dihydric alcohols are heated to 
sufficiently high temperatures to 
react, split out water, and form 
ester linkages. As the reaction 
proceeds, many ester linkages are 
formed in one linear molecule. It 
is essential that at least a certain 
portion of the dibasic acids or 
the dihydric alcohols be unsat- 
urated, i.e., contain double bonds, 
to provide for the function of co- 
polymerization. It is through the 
connecting of these double bonds 
with those of the monomer that 
curing takes place. 

The dihydric alcohols most 
commonly used are glycols of 
ethylene, propylene, 1,3- and 2,3- 
butylene, diethylene, and dipro- 
pylene. Unsaturated dihydric al- 
cohols are not commercially avail- 
able. The dibasic acids, therefore, 
must supply the necessary un- 
saturation or double bonds to the 
polyester base resin. The unsatu- 
rated dibasic acid is usually maleic 
anhydride or fumaric acid. The 
most common saturated dibasic- 
acid components are phthalic an- 
hydric, and adipic and azelaic 
acids. 

The polymerizable monomer 
can be styrene, vinyl-toluene, 
diallyl phthalate, methyl meth- 
acrylate, or triallyl cyanurate. 

Under the influence of heat 
and/or peroxide catalyst, the 
monomer and unsaturated poly- 
ester base copolymerize. No gas 
or liquid is evolved during the 
cure. The curing reaction is exo- 
thermic and the heat evolved aids 
in speeding the cure. The particu- 
lar nature of this polymerization 
provides the vital factors of speed 
and simplicity so important in 
field applications of polyesters. 


Fabricating methods 

The main fields of application 
for the polymerizable polyesters 
are hand lay-up, preform, mat 
and premix molding, and casting. 

The hand lay-up method is 
used to make large shaped ar- 
ticles such as boats and radomes. 
Fibrous glass mat or cloth sup- 
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A polycarbonate resin (Lexan, 
General Electric Co.) offers an 
unusual combination of toughness, 
heat resistance, impact strength, 
and dimensional stability. The 
manufacturer expects this ther- 
moplastic material to replace cast 
metals, ceramics, and other plas- 
tics in some applications. It is sug- 
gested for applications such as coil 
forms, appliance parts, gears, 
housings, structural parts, elec- 
tronic components, and telephone 
accessories. 


Prescription lenses of an allyl base 
copolymer (Enduron Prescription 
Lenses, Pioneer Scientific Corp.) 
are manufactured in a full foci 
range, including bifocals and cat- 
aract lenses, and comply fully 
with the latest standard opthalmic 
and Federal specifications. Al- 
though this material does not have 
the abrasion resistance of glass, it 
is 30 to 60 times more abrasion- 
resistant than most other optical 
plastics. 


Polyester resin especially formu- 
lated for rapid casting or embed- 
ding is available in low-cost edu- 
cational-experimental kits for the 
student, inventor, model maker, 
or product design engineer 
(Chemiglas, Technicraft Co.). 


A fire-resistant light-stabilized 
resin (Hetron 93LS, Durez Plas- 
tics Div., Hooker Electrochemical 
Co.) is used to make glass fiber- 
reinforced corrugated sheet which 
has been fire-tested and approved 
for unlimited use as industrial 
glazing. Two additional polyester 
resins were announced by this 


nd Od =a) ee O44 ON ed 


company. One (Hetron 72) com- 
bines good chemical resistance, 
fire resistance, and excellent heat 
resistance; the other (Hetron 
32A-LS) is a _ semirigid resin 
with outstanding physical proper- 
ties, fire resistance, and weather 
stability which meets the require- 
ments of MIL R 7575A and is of 
special interest for large radome 
structures. A transparent lacquer 
(Hetrolac 105), when applied in 
very thin coatings, extends the 
life of glass-polyester composi- 
tions exposed to weathering. 


A silica-filled polyester resin 
composition (Haveg 7010, Haveg 
Industries, Inc.) was developed 
for use with brick and tile tank 
linings and for laying floors and 
walls in chemical processing 
areas. This polyester cement is 
said to resist a wide range of 
chemicals, including both acids 
and mild alkalies at high temper- 
atures, concentrated alkalies at 
room temperature, and oxidizing 
agents. Service temperatures up 
to 265° F. are recommended. 


A complete line of polyester res- 
ins (Amester, American Alkyd 
Industries) includes a general- 
purpose resin (Amester 722), a 
light-stabilized resin (722 L.S.), 
a reactive resin (502), matohed- 
metal die resins (552), a low vis- 
cosity resin (722 L.V.), a thixo- 
tropic resin (822), a fire-retardant 
resin (852), a flexible resin (922), 
and a gel coat (1022). 


A general-purpose molding resin 
(MR-42R, Celanese Corp. of 
America) has good resistance to 





crazing or cracking in resin-rich 
areas of the molding. Molding cy- 
cle, mold release, lack of mold 
scumming, degree of fiber wetting, 
hot strength of molded part, sur- 
face gloss, and resistance to warp- 
ing are equal or 
similar resins. This resin is also 


superior to 


promising in the premix molding 


field. 


A new thixotropic agent (Thix- 
cin E, Baker Castor Oil Co.) ef- 
fectively inhibits crawling, sag- 
ging, draining, and _ pigment 
setting in polyester resins. The 
additive is characterized by easy 
stir-in, with maximum results at- 
tained at temperatures of 90 to 
110° F. As little as 0.2% imparts 
a highly thixotropic body. 


Transparent conductive coatings 
(Sierracote, The Sierracin Corp.) 
which are essentially metallic in 
nature may be deposited by spe- 
cial high-vacuum techniques on 
glass or other chemically stable 
glazing materials such as a cross- 
linked polyester plastic (MIL-P- 
8257A). 


A modified polyester-type adhe- 
sive (46971 Adhesive, E. I. du Pont 
de Nemours & Co., Inc.) for poly- 
ester film (Mylar) was developed 
to overcome rapid evaporation of 
methylene chloride and 
quent difficulty in roller coating 
or gravure printing. The solvent 
used in the new product is 1,1,2- 
trichloroethane. This 
supplies three classes of adhe- 
sives for Mylar: 1) modified syn- 
thetic rubber type, 2) viny! type, 
and 3) polyester type. 


conse- 


company 





plies the necessary reinforcement. 
Either a male or female mold can 
be used. The polyester-fibrous 
glass laminates are laid up against 
the mold. Sometimes a bag of 
impervious material is placed 
over the laminate, and either 
vacuum or pressure used to hold 
it in place during cure. Curing 
can be at room or elevated tem- 
perature. Production is slow. 
Preform or mat molding utilizes 
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heated, matched-metal molds. 
The mat or. preform is placed into 
the heated mold, the catalyzed 
polyester is poured in, and clos- 
ing the mold forces the resin 
throughout the reinforcement. 
Conventional molding cycles are 
2 to 4 min. at 220 to 260° F. and 
50 to 200 p.s.i. 

Premix molding provides a 
rapid method of making less 
critical parts at considerably 


lower cost than mat or preform 
molding. It makes possible the 
molding of parts with varying 
wall thicknesses, intricate con- 
tours, and molded-in inserts. In 
this method, resin, reinforcement, 
filler, and catalyst are mixed in 
a dough-type mixer. The result- 
ing material varies from a putty- 
to straw-like mass depending on 
composition. Typical molding cy- 
cles are % to 2 min. at tempera- 
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TABLE I: Typical properties of cast, unfilled, rigid polyester 


(Determined on laminates 1/8 in. thick) 





Barcol hardness 48 
Specific gravity 1.22 
Ultimate tensile strength, p.s.i. 10,600 
Ultimate compressive strength, p.s.i. 22,500 
Ultimate flexural strength, p.s.i. 16,700 
Modulus of elasticity in flexure, p.s.i. 6.9X<10° 
Heat distortion temperature, ° C. 90 
Water absorption, 24 hr., % 0.21 
Flammability, in./min. 0.87 
Dielectric constant at 60 cycles 3.43 
at 10° cycles 3.00 
Power factor at 60 cycles 0.012 
at 10° cycles 
Dielectric strength 
Short-time test at 25° C. 
at 100° C. 
Step-by-step test at 25° C. 
at 100° C. 








TABLE Il: Properties of typical rigid polyester laminates 


(Determined on castings 1/8 in. thick) 





Mat laminate’ Cloth laminate’ 
Resin content, % 63.9 38.0 
Specific gravity 1.49 1.80 
Barcol hardness 51 69 
Ultimate tensile strength, p.s.i. 16,900 45,000 
Ultimate compressive strength, p.s.i 27,000 35,400 
Water absorption, 24 hr., % 0.18 0.13 
Ultimate flexural strength 

at 73.5° F., p.s.i. 

at 160° F., p.s.i. 

after 2-hr. boil, p.s.i 
Modulus of elasticity 

at 73.5° F., p.s.i. 

at 160° F., p.s.i. 

after 2-hr. boil, p.s.i 


37,500 
23,800 
21,600 


58,700 
51,700 
53,100 


3.0 10° 
2.3X10° 
2.7X10° 


1.45 10° 
0.78 >< 10° 
1.1110° 


1 Mat laminate: 3 plies of 2-0z., chrome-finished glass mat, cured 3 min. at 235° F. between 


metal platens at a pressure of 0 to 15 p.s.i. ; a 2 : . : 
2 Cloth laminate: 12 plies of 181-style glass fabric, silicone-finished and cured 3 min. at 235° F. 
between cauls at a pressure of 0 to 15 p.s.i. 





tures of from 270 to 300° F. and 
at pressures of from 500 to 1500 
p.s.i. 

In the casting field, little if any 
reinforcing agent is used. Cast- 
ings are made from both clear 
and filled resin by pouring the 
catalyzed resin into a mold. Cur- 
ing can take place at room or 
elevated temperature. 


Properties and uses 

The important general proper- 
ties typical of all polymerizable 
polyesters are: 1) Ease of han- 
dling. Polyesters in the uncured 
state are easily handled liquids. 
They cure to a solid material 
with no liquid or gases evolved. 
2) Rapid cure for thermosetting 
resins. 3) Ease of coloring. Poly- 
esters are light-colored liquids 
which can readily be pigmented 
to any desired color. 4) Excellent 
dimensional stability. 5) Good 
electrical properties. 6) Good 
physical properties. 

Specialty type polyesters de- 
signed for specific applications 
can have one or a combination 
of additional properties: 

1) Good weathering resistance 
and light stability; 2) heat resist- 
ance—the use or monomers, such 
as triallyl cyanurate, in conjunc- 
tion with highly unsaturated 
polyester bases, raises the operat- 
ing temperature of polyester- 
fibrous glass laminates to 500° F.; 
3) flame resistance; and 4) corro- 
sion resistance. 

Polyester resins are so widely 
used that only a listing of the 
major fields can be given here. 

Building panels are a major 





TABLE Ill: Typical physical properties of unfilled, cast blends of rigid and flexible polyester resins 





Heat distortion 
temperature 
(264 p.s.i.) 


Tensile 
strength 


Resin content——~ 
Rigid Flexible 


% % “Cc 10° p.s.i. 
100 0 10.6 
90 10 11.2 
80 20 10.1 
70 30 
60 40 
50 50 
60 
70 


40 
30 
20 
10 90 
0 100 


Elovgation 


Modulus of 
elasticity 
in flexure 


10° p.s.i. 


Flexural 
strength 


10° p.s.i. 
16.7 
17.3 
175 
18.3 
15.1 
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tlet for polyesters and are de- 
ned to take advantage of the 
iterial’s ease of handling, good 
athering resistance, ease of 
loring, and good physical prop- 
ties. These sheets are made in 
ht transmissions varying from 
to 80 percent. They are used 
incipally as skylights, indus- 
ial glazing, and awnings. 
Premix materials constitute one 
the fastest growing segments 
f the polyester field at present. 
Major end uses are electri- 
al equipment parts, refrigerator 
striker plates, automotive heater 
ljucts, automotive air conditioner 
parts, and automotive garnish 
moldings (window frames). 
Matched-metal moldings are 
represented by cafeteria 
tote boxes, chairs, laundry tubs, 
washing machine tubs, automo- 
tive parts, luggage, and boats. 


trays, 


Hand lay-up applications, which 
were the first large-scale appli- 
cations of polyester resins, are 
still major production items. 
Radomes up to 36 ft. in length 
are being produced, boats up to 24 
ft. long are in volume production, 
and tanks of various types are be- 
ing made for the storage of cer- 
tain corrosive liquids, for electro- 
plating baths, and for similar uses. 

Castings are being produced for 
glazing. Filled castings 
are being used in electrical com- 
ponents. Decorative castings are 


aircraft 
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TABLE IV: Effect of oil content on properties of alkyd resins' 





———— Percent oil modification —-——— 


30 
Property 


Solubility 


Viscosity ss 


Curing time 
Hardness 
Brushing ease 
Flow 

Sagging 
Grinding ease 
Initial gloss 


aromatic 


40 50 60 
aliphatic 


_— 





Gloss retention 

Color retention 
Exterior durability 
Water impermeability 
Can stability 


1 Adapted from “Theories anc 
716-725 (1949). 
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facts concerning alkyds,”” by K. A. Earhart, Ind. Eng. Cher 





the most rapidly growing seg- 
ment of this field. Polyester but- 
tons are produced in quantity. 


Commercial polyesters 
Polyesters available commer- 
cially may be designated as gen- 
eral-purpose, resilient, flexible, 
flame-resistant, light-stabilized, 
heat-resistant, and corrosion-re- 
sistant. In general, the resins 
commercially available range in 
stiffness from rigid to flexible 
when cured. Typical properties 
are given in Tables I, II, and III 
(p. 142). . 





Polyester resins used in organic 
coatings are usually known as 
alkyds. Alkyds are distinguish- 
able from other polyesters in 
that they contain fatty monobasic 
acids as “oil modifications” and 
are usually furnished in solvents. 
Because of popular usage, these 
polyester resins will be referred 
to as alkyds throughout the dis- 
cussion of coating resins. 

The predominant group of al- 
kyd resins used in the manufac- 
ture of surface coatings employs 
phthalic anhydride as the main 
polybasic-acid constituent and 
such polyhydric alcohols as gly- 
cerol or pentaerythritol. Other 
polyhydric alcohols, such as gly- 
cols, di- or tri-pentaerythritol, 
sorbitol, or trimethylolethane, can 
be used to emphasize special resin 
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properties. In addition to the poly- 
basic acid and polyhydric alcohol 
components, alkyd resins for pro- 
tective coatings are modified with 
oxidizing or non-oxidizing fatty 
acids derived from vegetable and, 
in some cases, marine oils. 

Oil-modified alkyd resins of the 
air-drying type cure by oxida- 
tion of their drying oil constituent. 
In the case of the baking type, 
in which the oil modification may 
be oxidizing or non-oxidizing, the 
alkyds cure by co-condensation 
with alkylated amino resins in the 
presence of heat. 

Quantitatively and  qualita- 
tively, the oil modification of al- 
kyd resins produces profound 
effects on the properties of these 
products. Alkyds generally con- 
tain from 30 to 70% of oil and, 


depending on their specific range 
of oil content, are classified ap- 
proximately as follows: 


Classification Cil content 


= 
30-46 
46-56 
56-70 


Short-oil 
Medium-oil 
Long-oil 


The general quantitative effect 
content on alkyd 
properties is expressed graphi- 
cally in Table IV, above, wherein 
the values of the various prop- 
erties listed increase in the direc- 
tion shown by the arrows. Bro- 


of oil resin 


ken arrows are used when the 
solvent has a bearing on the 
property. 

Table V, p. 144, illustrates the 
qualitative effect of the type of 
oil used on the properties of the 
alkyd. 


Short-oil alkyds 

Short-oil alkyds contain fewer 
of the aliphatic, solvent-tolerant, 
fatty-acid chains in their mo- 
lecular structure, and, hence, are 
prone to be incompatible in ali- 
phatic solvents. These alkyds are 
supplied as solutions in aromat- 
ics, such as xylene or toluene. 
The short-oil alkyds that are 
modified with non-oxidizing oils, 
such as coconut or castor oil, are 
used as plasticizers in cellulose 
nitrate lacquer formulations to 
contribute the necessary proper- 
ties of adhesion, flexibility, dura- 


bility, and color retention to 
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SABLE V: Effect of type of oil on properties of alkyd resins' 





Speed of Gloss Iodine 
cure Color retention Oil value 


—+ 


<—— aSvayorida 





ASVAYONI 


Reinhold Publishing Corp 





Tung 170 
Linseed 180 
Dehydrated castor 155 
Soya 135 
Cottonseed 

Castor 85 
Coconut 9 


1 Adapted from “Paint and Varnish Technology,” edited by William Von Fischer. 1948. New York: 





modern automotive and other 
fast-drying industrial lacquer fin- 
ises. Short-oil, non-oxidizing 
alkyds are also used extensively 
with urea and melamine resins 
in baking enamels and yield ex- 
ceptionally hard, tough finishes 
for refrigerators, washing ma- 
chines, home freezers, and many 
other similar types of home ap- 
pliances. 

Short-oil, oxidizing alkyds 
based on soya, dehydrated castor, 
or cottonseed oils have a broad 
base of utility in industrial baking 
finishes of all types. In conjunc- 
tion with acid-catalyzed urea 
resins, they have also found suc- 
cessful application in forced-dry, 
wood-furniture finishes that are 
superior in abrasion resistance, 
impact strength, and durability to 
oleoresinous varnishes or cellu- 
lose nitrate lacquers. 


Medium- and long-oil types 


Medium- and long-oil alkyds 
that are soluble in mineral spirits 
are modified most frequently with 
oxidizing oils and are used in 
brushing-type, air-drying finish- 
es. Many government specifica- 
tions call for alkyds of this group 
and most of the familiar house- 
hold paint products, such as alkyd, 
flat wall-paint, 4-hour high-gloss 
enamel, and porch, floor, and 
deck paints, are manufactured, at 
the present time, from either 
the medium- or long-oil type 
alkyd resins. 

Availability of “odorless” and 
“low-odor” mineral spirits has 
permitted development of med- 
ium- and long-oil alkyd resin so- 
lutions in these solvents for in- 
terior alkyd-based flat paints and 
gloss enamels that are free from 
obnoxious odors. These prod- 
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ucts have shown a gain in usage 
in a market that only several 
years ago seemed to be headed 
toward complete domination by 
water-thinned latex paints. Long- 
oil and extra-long-oil alkyds at 
100% solids are also increasing in 
usage as modifiers for various 
water-dispersed latices and as 
components of exterior house 
paints. 


Modified alkyds 


Oil-modified alkyd resins may 
be modified further by processing 
with other materials for the em- 
phasis of special properties. Com- 
mon modifiers (see Table VI, 
below) are rosin, phenolic resins, 
styrene, and silicones. Such addi- 
tional modification, however, is 
usually a compromise in which 
some properties are gained and 
others lost. 

Highly thixotropic alkyds have 
been developed by modification 
with polyamide resin. Paint prod- 
ucts produced from polyamide- 
modified alkyds are unusual in 


appearance in that they are jelly- 
like, but are quickly reduced to 
ordinary consistency by mechani- 
cal agitation. 


Non-phthalic alkyds 

Rosin or terpenes, and maleic 
anhydride or fumaric acid under- 
go a Diels-Alder reaction and 
form a tribasic acid. This reac- 
tion product can be esterified 
with glycerol or fatty-acid glyc- 
erides to produce alkyd resins 
that exhibit properties superior 
to those of the varnishes manu- 
factured by simply cooking ma- 
leic-modified ester gum with 
oils. Although these alkyds can- 
not be considered equivalent- 
quality substitutes for phthalic 
alkyds, they fit into a small 
sphere of utility for special appli- 
cations. 

Use of alkyd resins in the sur- 
face-coatings industry has risen 
considerably faster than the in- 
crease in paint production dur- 
ing the past 25 years. Alkyd resin 
production (solids basis) reached 
241 million lb. in 1946; approxi- 
mately 450 million lb. were pro- 
duced in 1955 and probably close 
to 500 million Ib. in 1956. This 
substantial growth is due to ver- 
satility, uniformity, and economy. 

Versatility: Alkyds, in general 
are better coatings than oleo- 
resinous varnishes and are adapt- 
able to a wide variety of air- 
drying and baking finishes for 
wood, metal, plaster, paper, and 
plastics. In addition, alkyds func- 
tion as plasticizers for cellulose 
nitrate. 

Uniformity: The growth of al- 





TABLE VI: Modifiers for alkyd resins 





Modifying 


agent Advantages contributed 





Rosin Fast drying 
Hardness 
Mar resistance 


Phenolic Hardness 
Solvent resistance 
Alkali resistance 


Styrene Fast drying 
Light color 
Color retention 


Silicone Heat resistance 
Hardness 


Disadvantages contributed 





Yellowing 
Poor exterior durability 


Yellowing 
Poor stability 


Poor solvent resistance 
Poor stability 


Cost 
Higher curing temperature 


Resistance to thermal shock 
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d resin production has fostered 
evelopment of a new scientific 
ttitude in the paint and varnish 
dustry. Careful chemical con- 
ls required for successful alkyd 
oduction have replaced the in- 
vidual judgment of the varnish 
aker and a new order of uni- 
rmity has resulted. 

Economy: Alkyd resins are low 


in cost. Their raw materials are 
available to the manufacturers 
in abundant supply. The efficiency 
of handling packaged, ready-to- 
use vehicles of high quality and 
wide scope represents a greater 
stride in progress than any that 
the paint-making industry has 
made throughout its entire his- 
tory. 
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When suitable polyester resins, 
capable of cross-linking, are 
properly compounded with fillers, 
pigments, and catalysts, thermo- 
setting molding compounds result 
that have rather unique proper- 
ties. Known as alkyd molding 
compounds, these materials are 
fast-curing and may be made to 
flow around delicate inserts in in- 
tricate shapes. Fast-closing press- 
es are required and, depending 
upon the thickness of the part, 
cure times of 10 to 50 sec. are pos- 
sible. Molding temperatures are 
usually in the range of 300 to 315° 
F., with molding pressure varying 
in the range from 800 to 1500 p.s.i. 

Moldings exhibit excellent di- 
mensional stability and electri- 
cal characteristics. Their are re- 
sistance and elevated temperature 
service up to 400° F. are of par- 
ticular interest. Moisture- and 
solvent-resistance is good. 

The molding compounds may 
be filled with a mineral filler or 
reinforced with fibrous glass. The 
mineral-filled products are in 
both putty and granular forms. 


OTHER POLYESTER PRODUCTS 


The putty form is particularly 
useful in encapsulating small 
electrical resistors and capacitors. 
The granular types are free-flow- 
ing and adaptable to automatic 
molding operations. Numerous 
electronic components, such as 
tuner boards, tube bases, and 
connectors, are in production. The 
granular types are also finding 
their way into automotive ignition 
applications. 

The fibrous glass-reinforced 
materials are usually in mat form 
and are characterized by their 
high strength. These materials 
have found widespread use in 
applications where a combination 
of high strength and good elec- 
trical properties is important. 
Thus, these materials are used in 
such applications as insulating 
brackets and bases, rocker rings, 
circuit breaker cases, and coil 
forms. . 

The alkyd molding compounds 
are more reactive by nature than 
other thermosets and, therefore, 
are more sensitive to handling 
and storage conditions. 





Included among other polyester 
products are the following: 

Plasticizers: A number of poly- 
ester plasticizers are available 
commercially. In general, they are 
saturated resins of controlled mo- 
lecular weight. The polyester 
plasticizers are more viscous and, 
because of their low volatility, are 
more permanent than other esters 
used for plasticizers. They may 
be used in both organic coatings 
and plastics. 

Fiber and film: A special type 
of saturated polyester prepared 
from ethylene glycol and tere- 
phthalic acid has found applica- 
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tion in the textile fiber field and 
as film. Clothing fabric woven 
with fibers (Dacron) of this poly- 
ester has good wear resistance 
and laundering characteristics. 
The film (Mylar) features well- 
known tensile strength and tear 
resistance and is finding ready 
application in electrical and pack- 
aging applications. 

Polyurethane resins: Other sat- 
urated polyesters with lower mo- 
lecular weights and _ differing 
compositions are entering the 
rapidly expanding field of poly- 
urethane resins. The polyesters 
are used in conjunction with di- 


isocyanate compounds to form 
foams and elastomers as well as 
coatings. 

Saturated polyesters and diiso- 
cyanates of appropriate composi- 
tion can also be reacted to form 
polyurethane elastomers capable 
of being cross-linked, by reaction 
with suitable agents, to form ex- 
tremely tough and wear-resistant 
rubber products. 
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Protein Plastics: Zein, Casein 


p roteins belong to the category 
of high polymeric materials. Inas- 
much as there are some 20 alpha- 
amino acids known to 2 constitu- 
ents of proteins, there are that 
many possible monomers, the 
alpha-amino and adjacent car- 
boxyl groups, which form the 
backbone of the polymers, while 
the other groups form the side 
chains. These side-chain groups 
include amino, amide, carboxy, 
aliphatic hydroxy, phenolic, 
guanidyle, indole, imidazole, thiol, 
and disulfide. They are appar- 
ently spaced regularly along the 
chains and vary greatly in 
amounts in the different proteins. 
These are the reactive parts of 
protein molecules and are re- 
sponsible for fundamental differ- 


ZEIN 


ences between proteins and for 
the extreme complexity of these 
natural polyamides. 

The fibrous proteins (keratins, 
such as horn, tortoise shell, hoofs, 
claws, hair, and feathers) resist 
solution and deformation by heat. 
The globular proteins (casein, 
soybean, and zein) readily dis- 
solve and are thermoplastic. 

Potentially low-cost proteins 
include soybean, zein, peanut pro- 
tein, and keratins. Molding pow- 
ders can be made from the reac- 
tion product of keratin-contain- 
ing horn powder, urea, and for- 
maldehyde. Peanut protein has 
suitable characteristics for use as 
glue. Soybean and peanut proteins 
are used as extenders of phenolic 
resin in plywood. 





BY D. M. RATHMANN* 


Z ein belongs to the class of 
aqueous alcohol-soluble proteins 
known as prolamines. Although 
first isolated from corn in 1821, 
zein did not become commercially 
available until 1939. Applications 
since that date have taken advan- 
tage of its solubility in organic 
solvents and its film- and fiber- 
forming characteristics. 

Like all proteins, zein is a 
naturally-occurring high polymer 
composed of amino acid groups 
united by peptide linkages. The 
high proportion of acidic, amide, 
and nonpolar side chains accounts 
for its solubility in many organic 
solvents. 

Zein is a product of the corn 
wet-milling industry. Gluten, 
which contains most of the pro- 
tein in the corn kernel, is sepa- 
rated from the starch and other 
constituents. Zein is then ex- 
tracted from the gluten with or- 
ganic solvents. 


Processing and fabricating 


Solutions of zein in organic sol- 
vents or aqueous systems are 
adaptable to a wide range of coat- 
ing, film, and fiber applications. 
*Corn Products Refining Co., 17 Battery Pl., 


New York, N. Y 
References were prepared by the editors. 
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As a general rule, a solvent for 
zein must contain at least one 
functional group of the type hy- 
droxyl, carboxyl, amide, or amine. 
Zein is unique among the indus- 
trially available proteins in being 
soluble in methanol, in aqueous 
ethyl and isopropyl alcohols, and 
in the lower-molecular-weight 
glycols and glycol-ethers. 

Secondary solvents, which will 
not dissolve zein but which en- 
hance its solubility in a primary 
solvent, include lower ketones, 
aliphatic esters, chlorinated hy- 
drocarbons, and the higher glycol- 
ethers. These materials are partic- 
ularly useful because they permit 
modification of such properties of 
zein solutions as evaporation rate 
or viscosity; they also promote 
the compatibility of various resins 
and plasticizers. Alcoholic solu- 
tions of zein tolerate limited 
amounts of diluents such as 
toluene, xylene, benzene, and 
naphthas. 

Zein is insoluble in water but is 
readily soluble in aqueous alkalies 
at a pH of 9.5 to 11. Zein, unlike 
many other proteins, is not dis- 
persed by weak alkalies such as 
ammonia or borax. Dilute aque- 
ous solutions of strong alkalies 


dissolve zein but concentrated 
solutions do not. Useful aqueous 
systems are formed with am- 
monium or sodium resinates. 
Various synthetic detergents, such 
as the sodium alkyl aryl sulfo- 
nates, produce neutral aqueous 
solutions of zein having good film- 
forming properties. Methods have 
been developed for the prepara- 
tion of emulsions that are neutral, 
stable water systems having high 
solids content and water-thin 
viscosity. Films prepared from 
these emulsions are comparable 
to those made from organic solu- 
tions. 

Plasticizers for zein composi- 
tions include higher glycols, sul- 
fonamides, fatty acids, amides, 
esters, and amines. 

Fusion resins are made by 
blending zein with natural or 
synthetic resins and plasticizers. 
As in the case of solvents and 
plasticizers, resins containing 
highly polar groups and a proper 
balance between polar groups and 
hydrocarbon residues are fully 
compatible with zein. Many mate- 
rials that may be classified as in- 
compatible have been incorpo- 
rated into zein systems by the use 
of mutual solvents, plasticizers, 
and resins. 

Increased tensile strength, 
greater toughness, and higher 
water resistance are imparted to 
zein compositions by curing with 
formaldehyde. Because few pri- 
mary amino groups occur in the 
zein molecule, reaction with for- 
maldehyde proceeds at a slower 
rate than in the case of proteins 
containing these groups. Curing 
is accelerated by catalysts such 
as strong mineral acids or their 
ammonium salts, and by heat 
above 70°C. 


Properties 


Zein is the only industrially 
available protein soluble in or- 
ganic solvents. This property 
gives the material many fields of 
application not open to other pro- 
teins. Zein is compatible with a 
wide range of natural and syn- 
thetic resins and plasticizers. In 
addition, it is soluble in dilute 
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jueous solutions of strong alka- 
es, and is dispersed by various 
esinates and synthetic deter- 
ents. 

Unlike most other proteins, 
ein is highly resistant to micro- 
bial attack. Films and coatings 





General properties of zein 





Molecular weight about 25,000 
Specific gravity (at 25° C.) 1.25 
Isoelectric point 6.2 
Dielectric constant 4.9-5.0 
Decomposition point (° C.) 180-200 





are tough, glossy, scuff-resistant, 
and greaseproof. Fibers have 
wool-like properties, high tensile 
strength, and notable resistance 
to acids, alkalies, and organic 
solvents. 


Applications 


Vicara brand textile fiber is 
produced from aqueous alkaline 
solutions of zein by extrusion into 
acidic-salt hardening bath and 
curing with formaldehyde. Prop- 
erties are described in the Fibers 
Chart. 

Composition cork is produced 
by mixing cork granules with a 
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solution of zein and formaldehyde 
in a glycol-type solvent. By ap- 
plication of pressure and heat, 
the zein is cured and set to a 
water-resistant binder. This com- 
position cork is suitable for use 
in gasket sheets and bottle cap 
liners; it has excellent flexibility, 
compressibility, water resistance, 
and oil resistance. 

Alcoholic solutions of zein and 
a compatible resin are particu- 
larly adapted to use as label and 
overprint varnishes which are 
tough, glossy, and scuff-resistant. 

Highly grease-resistant and 
greaseproof coatings can be ap- 
plied to paper and paperboard 
from solutions of zein. The zein 
emulsions are particularly suit- 
able for the preparation of grease- 
resistant coatings on paperboard 
and avoid objections to the use of 
organic solvent systems. 

Vehicles for various types of 
printing inks consist of zein (alone 
or modified with resins) dis- 
solved in glycols or alcohol. 

Fusion resins, made by blend- 
ing zein with resins and plasti- 
cizers, may be ground to powders 
and either dissolved in solvents 
to give coating solutions or mixed 
with fillers to form molding pow- 
ders. 





F ormaldehyde-hardened casein 
plastics were developed in Europe 
and their manufacture began 
there about 1900. Commercial de- 
velopment in this country did not 
get under way until after the 
original patents had expired. The 
basic patents covering the pro- 
duction of a tough, insoluble 
hornlike mass from casein by the 
action upon it of formaldehyde 
were taken out by two Germans, 
Krische and Spitteler, in 1900.* 
Formaldehyde is the only agent 
which has as yet been economi- 
cally successful in transforming 
casein into usable plastics. It is 
more accurate, therefore, to use 
the term  casein-formaldehyde 
plastics than to call them casein 
plastics. Reaction with formalde- 
hyde undoubtedly takes place 
through the polyamide groups and 
results in a cross-linked polymer. 
Casein also reacts with alumi- 
10S. Patent 646,844; German Patent 127,942. 
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num salts in water solution to 
produce a stiffer, more stable 
material than casein itself. The 
casein-alum, unlike the casein- 
formaldehyde, is thermoplastic, 
hence may be extruded or molded 
with heat and pressure. Immer- 
sion in water breaks down the 
complex, leaches out the alum, 
and leaves the original casein. 

Casein can be modified by 
acetic, propionic, and n-butyric 
anhydrides to produce deriva- 
tives that can be molded into 
articles having greater resistance 
to water. However, this reduction 
in water uptake is not entirely 
beneficial, since it is accompanied 
by a decrease in the strength 
characteristics of the molded 
casein articles. 


Manufacture 

Conventional processing in- 
volves mixing ground rennet 
casein with water, dyes, and pig- 


ments; further processing in a 
screw extruder; extrusion as rods, 
tubes, or ribbons; hardening by 
immersion in a 5% formaldehyde 
solution for periods varying from 
a few days to several months (de- 
pending upon the dimensions of 
the piece); and drying. The cured 
plastic can be shaped somewhat 
with heat and pressure, and can 
be fabricated into a variety of end 
products. 

Casein-formaldehyde 
have generally good 
strength, elasticity, and 
properties characteristic of ther- 
mosetting materials. A wide range 
of color effects is possible. Hy- 
groscopicity and dimensional in- 
stability, however, have been 
limiting factors to their extensive 
application. 


plastics 
impact 
some 


Forms available 

Casein plastics are available in 
sheets approximately 16 by 20 in. 
by 2, 3, 4, and 6 mm. in thickness; 
other thicknesses up to 12 mm. 
are made to order. Standard size 
rods are approximately 41 in. 
long in diameters from ¥% to %4 
in. inclusive. Rods smaller than 
1g-in, diameter are ground to size. 
Tubes are made to order in diam- 
eters up to 1 in. with bores of 
various diameters. Disks are 
available in any desired size from 
3% to 2% in. in diameter, varying 
from 2 to 8 mm. in thickness. 

Special forms include button 
blanks, loops, rings, buckles, 
beads, game counters, and push- 
buttons, as well as handles and 
the like. 
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Silicones 


BY PAUL A. GOODWIN* 


RECENT DEVELOPMENTS 


A heat-resistant laminate (Swed- 
low Plastics Co.), designed for 
aeronautical applications, affords 
an efficient barrier to heat trans- 
fer at temperatures up to 1200° F. 
The laminate is composed of 
fibrous glass fabric, high-tem- 
perature-resistant silicone resin 
binders, combinations of highly 
reflective metalized surfaces, and 
inert substances for added re- 
sistance to surface corrosion. 


A glass-silicone grade of lami- 
nated plastics (G-7-2, The For- 
mica Co.) has greater hot strength 
and better color fidelity, less 
water absorption, lower wet 
power factor, and higher dielec- 
tric strength than laminates here- 
tofore available. The material is 
useful in electrical and electronic 
applications. 


Transparent silicone-based rub- 
ber is being tested by the Air 
Force as an interlayer in wind- 
shield glass of new supersonic 
airplanes. The high heat of air 
friction softens the flexible, trans- 
parent vinyl butyral now used as 
a windshield interlayer, making 
it incapable of preventing the 
glass from shattering if cracked. 


The new interlayer retains ade- 
quate strength up to 350° F. as 
compared to the 180° F. limit on 
present interlayers. 


A silicone rubber (Silastic 916, 
Dow Corning Corp.) combines 
high strength with thermal sta- 
bility. Parts or components fabri- 
cated from this material retain 
high tensile strength, elongation, 
and tear resistance in high-tem- 
perature service. It has the good 
electrical properties normally as- 
sociated with silicone rubber and 
is serviceable from —130 to 500° 
F. The material is suitable for 
molding, laminating, extruding, or 
calendering and it can be hot-air 
vulcanized. 


The _ insulation resistance of 
miniature 26-contact connectors 
molded from silicone material 
(Dow Corning 301 Molding Com- 
pound, Dow Corning Corp.) was 
initially higher than comparable 
parts molded from mineral-filled 
melamine, glass-reinforced alkyd, 
and Orlon-filled diallyl phthalate. 
This advantage increased after 
exposure for 240 hr. at 96% 
relative humidity and room tem- 
perature. 





, history of the silicones be- 
gan in the 1870’s with the work 
done by research chemists such 
as Landenburg in Germany and, 
later, Grignard in France. Earlier, 
silicon metal had been discovered 
in 1824 by Berzelius and the first 
organosilicon chemicals had been 
synthesized by Friedel and Crafts 
around 1863. Research done by 
Prof. F. S. Kipping in England 
*Manager, Technical Service, Silicone Products 

t., General Electric Co., Waterford, N. Y. 
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around the turn of the century 
laid the foundations of silicone 
chemistry as we know it today, 
but it remained for General Elec- 
tric Co. and Corning Glass Works 
chemists, working in the 1930's, 
to refine techniques and make the 
production of organosilicon com- 
pounds commercially feasible. 
The silicones form a group of 
synthetic materials whose chemi- 
cal structure contains both or- 
ganic and inorganic linkages to 
produce many of the most de- 


sirable properties of both. Sili 
cones exist in a wide range o 
physical forms from simple mobik 
fluids, through greases and flexi- 
ble rubbers, to hard, durabl 
resins of complex structure. 
The unique properties of sili- 
cones have qualified them fo: 
many applications in almost a! 
major industries. Some of the 
more important applications for 
the different classifications of sili- 
cones are shown in Fig. 1, p. 151 
Uses such as cosmetics or auto- 
mobile polishes, while important, 
are not directly of interest to the 
plastics industry. As a class, the 
silicones have the following out- 
standing properties: 1) stability 
to high temperatures; 2) reten- 
tion of properties at extremely 
low temperatures; 3) resistance 
to weathering and oxidation; 
4) good dielectric properties; 
5) durable water repellency; and 
6) chemical inertness. While most 
silicones show outstanding abhe- 
sive properties and are used in re- 
lease applications, some are excel- 
lent adhesives for most materials. 


Structure 

The term silicone is generic for 
all organopolysiloxanes. Struc- 
turally, organopolysiloxanes are 
compounds containing a skeleton 
of alternating silicon and oxygen 
atoms with organic groups also 
attached to the silicon. 

Physical properties of the sili- 
cones depend upon the nature of 
the organic groups, the ratio of 
organic groups to silicon atoms, 
the molecular weight, and the de- 
tailed molecular architecture. Sili- 
cones may be linear, branched, or 
cross-linked. Dependent on these 
factors, a silicone may be a fluid, 
elastomer, or thermoset resin. 


Manufacturing processes 


Regardless of physical form, 
most silicone polymers are pro- 
duced by the hydrolysis and con- 
densation of organosilicon halide 
intermediates. The intermediates 
may be produced by various 
methods. Simplified examples are 
shown on facing page. 

The direct process, involving 
the reaction of methyl chloride 
and silicon metal to produce 
methylchlorosilanes, is the sim- 
plest process for producing meth- 
ylsilicones in high yield. Phen- 
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ichlorosilanes can be produced 
any of the aforementioned 
ethods. 

The familiar principles of or- 
anic polymer chemistry also 
:pply to the design and produc- 
tion of silicone polymers. Thus, 
silicone fluids are _ short-chain 
polymers whose molecular weight 
is controlled by the amount of 
monofunctional units included in 
the condensation as chain stop- 
pers. Elastomers are linear poly- 
mers of high molecular weight 
that are capable of vulcanization 
after compounding with reinforc- 
ing fillers. Resins are produced in 
a reactive “B-stage,” by partial 
condensation of di- and trifunc- 
tional monomers. They are cured 
by heat and catalysts. 

Because of the wide variety of 
silicone polymers and their many 
applications, it is impossible to de- 
scribe all of the processing and 
fabricating techniques. Here again 
the processes used on organic 
polymers apply and, in general, 
conventional processing equip- 
ment can be used although high 
curing temperatures may be re- 
quired. 

Silicone fluids may be emulsi- 
fied in water by conventional 
techniques to provide stable, 
aqueous emulsions. Compounding 
with finely divided fillers or stable 
soaps yields greaselike com- 
pounds. 

Resin solutions may be milled 
with pigments in the same manner 
as organic resins to formulate 
paints and enamels. Alternatively, 
they may be combined with fi- 
brous fillers for molding or used 
as bonding agents for glass cloth 
for laminating. 

Elastomers are compounded 
with a wide variety of reinforc- 
ing fillers and vulcanizing agents 
in conventional compounding 
equipment to yield silicone rub- 
bers of almost any desired combi- 
nation of properties. 


Silicone rubbers 


The commercial availability of 
silicone rubber has given the de- 
sign engineer materials that pro- 
vide the peculiar properties of 
rubber under conditions not be- 
fore possible. The major features 
of silicone rubber distinquishing 
it from other elastomers are: 

1) Resistance to temperature 
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extremes far beyond the limits of 
all other known rubbers (—150 to 
600° F.). 

2) Superior resistance to com- 
pression set throughout its entire 
useful temperature range. 

3) Unequaled' resistance to 
ozone, aging, and sunlight. 

4) Good chemical resistance, 
making it odorless, tasteless, non- 
corrosive, nonstaining, and non- 
sticking. 

5) Good electrical properties 
which are maintained at elevated 
temperatures. 

Silicone rubber materials are 
available in consistencies for 
molding, calendering, caulking, 
sponging, laminating, and wire 
covering. Dispersions are also 
available for coating operations. 

While all silicone rubber com- 
pounds in general possess the 
features outlined above, the rap- 
idly expanding technology has 
made possible the classification of 
the many available recipes ac- 
cording to predominant proper- 
ties. Presently available silicone 
elastomers fall into one or more 
of the following classifications: 
1) general purpose; 2) low com- 
pression set; 3) extreme low tem- 
perature; 4) extreme high tem- 
perature; 5) wire and cable; and 
6) pastes. The first four classes 
are based on cured physical prop- 
erties while the last two are based 
on processing requirements. The 
property differences upon which 
the first four classes are based 
are outlined in Table I, p. 150. 

The fabricator of silicone rub- 


ber components has commercially 
available to him raw silicone rub- 
ber compositions in each of these 
classes. In addition he has avail- 
able pure silicone gum polymers 
of various types that may be com- 
pounded into the desired type of 
composition. The silicone polymer 
determines the basic classification 
while other compounding com- 
ponents, such as fillers, curing 
agents, end additives, determine 
characteristics such as the degree 
of reinforcement and processabil- 
ity. 

The characteristics of silicone 
rubber and the variety of types 
processable by practically any 
technique standard for the rubber 
industry have dictated their use 
in an amazing variety of commer- 
cial applications. The major ap- 
plication categories are outlined 
below: 

Aircraft industry: Various air- 
frame applications take advantage 
of the low-temperature flexibility. 
Engine components take advan- 
tage of high-temperature com- 
pression set and resistance to var- 
ious fluids. 

Appliance industry: Advantage 
is taken of high-temperature 
compression set and maintenance 
of good electrical characteristics 
over a wide range of tempera- 
tures. 

Electrical industry: Silicone 
rubber meets the requirement for 
extruded insulation and insula- 
tion tape, both supported and un- 
supported. Silicone rubber also 
finds use in many molded and ex- 





COMMERCIAL PROCESSES FOR 
MANUFACTURING ORGANOCHLOROSILANES 


Direct Process 


2CH;Cl1+Si — (CH;), SiCl, 


Grigrard Process 





2CH;Cl+Mg — 2CH;MgCl 
2CH;MgCl-+SiCl, — (CH;)2 SiCl:+2MgCl, 


Silicon Hydride-Hydrocarbon Process 








3HC1+Si — SiHC1;+H; 
SiHC1;+(C.H,) — C-H,SiCl; 


Wurtz Process 


2CH;C1+SiCl,+4Na — (CH;).SiCl,+4NaCl 











truded parts, included among 
which are such items as bushings, 
seals, and spacers. 

Miscellaneous: Other applica- 
tions range from nursing bottle 
nipples to parts for handling hot 
glass. In these applications advan- 
tage is taken of the general inert- 
ness to the effects of extremely 
high temperatures and exposure 
to many assorted media. 


Molding compounds 

glass-filled  sili- 
cone molding compounds are 
adaptable to compression or 
transfer molding. Molded parts 
have a heat distortion point 
greater than 900° F. and retain 
exceptionally good physical and 
electrical properties in service at 
temperatures well above 400° F. 
At 400° F., for example, the flex- 
ural strength is 6000 p.s.i. and the 
compressive strength is 4000 p.s.i. 


High-impact, 


Laminating resins 


Silicone laminating resins are 
ordinarily used with glass fabrics 
because the finished laminates 
are intended for high-temperature 
operation. Resins are available 
for either high-pressure or low- 
pressure fabrication techniques. 
Silicone laminates have excep- 
tior.al high-temperature stability 
and retain a much higher per- 
centage of their room-tempera- 
ture strength at elevated tempera- 
tures. They are characterized by 
excellent electrical properties 
even after prolonged immersion in 
water or at elevated temperatures. 

Low-pressure laminates have 
flexural strengths of 30,000 to 
50,000 p.s.i. at room temperature, 
15,000 to 20,000 p.s.i. at 500° F; 
dissipation factor after 24 hr. im- 
mersion in water is about 0.0008 
at 10° cycles. 

High-pressure laminates retain 


dielectric strength of 400 v./mil 
after 5000 hr. at 500° F., and a 
dissipation factor of 0.044 at 10° 
cycles after 24 hr. immersion in 
water. Flexural strength at room 
temperature is in the range of 
24,000 p.s.i.; at 500° F., the flex- 
ural strength is approximately 
4500 p.s.i. 


Foam resins 


Ready-to-use foaming powders 
require no mixing nor addition of 
catalyst or blowing agent. They 
expand on heating at moderate 
temperatures to produce rigid, 
low-density, nonflammable foam 
structures with a heat distortion 
temperature of 700° F. Thermal 
conductivity is 0.3 B.t.u./hr./sq. 
ft./° F. for 1-in. thickness. Water 
absorption, after 24-hr. immersion, 
ranges from 2 to 4 percent. Weight 
loss, after 1000 hr. at 500° F. is 
less than 4 percent. Good dielec- 
tric properties are retained in 
service at elevated temperatures. 


Release agents 


Silicone release agents are 
available as 100% silicone fluids, 
as water-dilutable emulsions, as 
greases, or as solvent solutions. 
They are chemically inert and 
heat stable; therefore, there is no 
chemical attack on molds or 
molded parts and no carbonaceous 
build-up of release agent on 
molds. Because of their low sur- 
face tension they give rapid, com- 
plete mold coverage, and because 
of their low volatility they reduce 
smoking and stay in place. 

Silicone release agents provide 
better-appearing parts, both in 
surface finish and detail, longer 
mold life, and lower mold clean- 
out and maintenance costs. They 
are used on compression, injec- 
tion, and transfer molds, extrusion 
dies, laminating plates or forms, 





TABLE I: Properties of classes of silicone elastomers 





Durom- 
eter 
range 


range 


Class 


p.s.i. 
40-80 
50-90 
40-80 
40-80 


General purpose 
Low compression set 
Extreme low temp. 
Extreme high temp. 


Tensile Elonga- 
strength 


500-1000 100/400 50 
500-1000 100/200 

500-1000 100/400 60 
500-1000 100/300 


Min. Min. 
useful useful 
temp. temp. 


Typical 
tion comp. set, 
range 22 hr. at 300° F. 

 % % °F. °F. 
—70 500 
—70 500 
—150 500 
60 —70 600 





and embossing rolls. They are als: 
used in release of glass and meta 
castings. 


Lubricants 
Silicone lubricants are availabl: 
either as fluids or greases whic! 
cover an operating range fron 
—100 to 450° F. They offer prod- 
uct designers the opportunity of 
creating new equipment of im- 
proved performance, using de- 
signs previously considered im- 
possible because of the limitations 
of conventional lubricants. They 
substantially reduce maintenance 
and relubrication costs. 
Applications for silicone lubri- 
cants include rotating electrical 
equipment (motors, generators, 
etc.) designed for high- or low- 
temperature use, clocks or timers, 
conveyor systems, and others. 
Outstanding properties include 
thermal stability (over 500 hr. at 
400° F. in air without gelation), 
low viscosity-temperature coeffi- 
cient, excellent stability to oxida- 
tion, and low volatility (less than 
1% weight loss in 3 hr. at 200° C). 
Silicone greases, in addition to 
lubrication uses, are used as di- 
electric compounds and mold re- 
lease agents. 


Adhesives 

Silicone adhesives are used 
where excellent adhesion is re- 
quired coupled with such inherent 
properties of silicones as unusu- 
ally high moisture resistance, 
thermal stability, low-tempera- 
ture flexibility, chemical inertness, 
and resistance to aging. 

Silicone adhesives may be used 
in conventional bonding opera- 
tions or as pressure-sensitive ad- 
hesives on tapes or fibers. Such 
pressure-sensitive adhesives re- 
main tacky and flexible from —80 
to 500° F., and they retain good 
adhesive properties for long pe- 
riods at high temperatures. They 
provide excellent bonds to such 
materials as metals, glass, paper, 
silicone rubber, and plastics, in- 
cluding such difficult-to-bond ma- 
terials as Teflon and polyethylene. 

When a suitable backing is used, 
silicone pressure-sensitive tapes 
combine good dielectric properties 
with resistance to thermal aging 
and to moisture. They are used in 
a wide variety of electrical and 
electronic applications, as well as 
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classes of silicones: fluids, resins, and elastomers 


in mechanical applications where 
resistance to heat, moisture, or 
weather is important. 


Miscellaneous 

Silicone resins, used in combi- 
nation with inorganic materials 
such as glass, mica, and asbestos 
provide operation of electrical 
equipment at Class H tempera- 
tures with a permissible continu- 
ous “hot spot” of 180°C. Much 
Class H insulation will withstand 
long service at 250° C. Electrical 
applications for silicone resins in- 
clude their use as dipping and 
impregnating varnishes, mica- 
bonding resins, saturants for 
glass-served wire, cloth-coating 
resins, and water repellents. 

Under the same operating con- 
ditions silicone Class H insulation 
has a service life many times as 
long as Class B (135° C. hot spot) 
insulation and provides greatly 
increased overload capacity. 

Silicones are among the most 
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effective and versatile defoaming 
agents available, and _ silicone 
antifoams have found applications 
in many parts of the plastics in- 
dustry. For example, silicone anti- 
foams are used to suppress foam- 
ing during stripping of resin or 
rubber latices after polymeriza- 
tion, and to prevent the inclusion 
of foam in latex articles. 

The addition of small quantities 
of silicone fluids to plastisol 
formulations has been reported to 
reduce blocking and improve the 
surface slip of finished items. 
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Styrene Polymers and Copolymers 


RECENT DEVELOPMENTS 


A styrene-acrylonitrile copolymer 
(Polyflex 230, Plax Corp.), which 
is biaxially oriented by unique 
extrusion methods, is available in 
standard width sheets of 21 and 
42 in. and gages from 0.003 to 
0.020 inch. The biaxial orientation 
of this material imparts toughness 
and provides for long life and 
economy in thin film form. It is 
unaffected by temperatures as 
high as 185° F. and as low as —60° 
F. It is virtually unaffected by 
ultra-violet from sunlight and al- 
though it transmits infra-red rays, 
it holds back “earth radiation” in 
the 40° to 150° F. range. It is rec- 
ommended for use in greenhouse 

in storm window 

and wherever a 
outdoor - weathering 
plastic film is needed. 


construction, 
manufacture, 
low - cost 


A medium-impact styrene mold- 
ing material (Lustrex LHA Nat- 
ural, Monsanto Chemical Co.) 
was developed for applications 
which require greater impact 
strength than general-purpose 
styrenes can offer and greater 
clarity than is possible with the 
high-impact styrenes. In the 
packaging field where clarity 
and toughness are equally im- 
portant, this material provides an 
optimum combination of physi- 
cal properties. 


Solid-solution plastic fluors (Cad- 
illac Plastic & Chemical Co.) for 
use in scintillation counters are 
cast alloys of polystyrene with 
small percentages of p-terphenyl 
and tetraphenylbutadiene. The 
fluors are available in rod form 


in diameters from 3 to 18 in. 
and in lengths up to 3 feet. They 
are said to be superior to the 
commonly used crystal phos- 
phors in hardness, machinability, 
and chemical stability. 


A high-impact, = styrene-type 
molding compound (TMD-5161, 
Bakelite) has a heat distortion 
point in the range of 190 to 195° 
F. It is designed for electrical ap- 
pliance housings that must with- 
stand rough handling. 


A new grade of high-impact 
polystyrene material (Super 44, 
Kleestron, Ltd.), for injection 
molding and extrusion, has im- 
proved flexibility and resistance 
to shock, allows molding in thin- 
ner sections with fewer support- 
ing ribs, and permits undercuts 
and deep draws. 


A polystyrene-cased storage bat- 
tery (Exide Industrial Div., The 
Electric Storage Battery Co.) for 
emergency lighting has been ap- 
proved by Underwriters Labora- 
tories, Inc. Previously U/L ac- 
cepted storage batteries only if 
encased in glass or opaque vul- 
canized rubber. 


Extruded styrene copolymer 
sheet (Campco Div., Chicago 
Molded Products) has improved 
strength and color and can be 
obtained in sizes up to 3/16 in. 
thick. It is free from internal 
strain and can be readily formed 
into complex shapes and deep 
draws. It may be used for auto- 
motive applications. 





W.i. polystyrene was dis- 


covered in 1839, it was not pro- 
duced commercially unti] 1935. 
Since its rise in commercial avail- 
ability and popularity, many im- 
provements have been made in 
the properties of the material. 
Styrene monomer is the prin- 
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cipal raw material from which 
styrene polymers and copolymers 
are made. Styrene may be poly- 
merized alone or it may be co- 
polymerized with other monomers 
by bulk, suspension, emulsion, 
or solution processes. 

Molding: Advanced techniques 


in these polymerization process: 

and in compounding have rir 

sulted in the development of : 
broad range of styrene material 
for molding. Each of these mate 

rials offers a specific combinatio: 
of physical properties and behav- 
ior characteristics that enable i 
to be used economically for pro- 
ducing parts to satisfy specialized 
service requirements in certain 
areas of use. Heat-resistance 
chemical-resistance, toughness, 
stability, etc., will vary among th: 
various available styrene mate- 
rials. 

In addition, styrene materials 
are available with various com- 
binations of flow and set charac- 
teristics suitable for optimum 
molding of parts according to wall 
thickness. When selecting the 
grade of styrene to be used for 
a specific job, the molder must 
take into account this balance of 
“flow” and “set” attributes, with 
wall thickness generally affecting 
the choice as follows: 

1) Thin sections (up to ap- 
proximately 0.045 in.)—Flow to 
be emphasized (particularly for 
large-area moldings) with sacri- 
fice in set. Short heat travel path 
and cold molds minimize cooling 
time. 

2) Medium sections (0.045 to 
0.075 in.)—Compromise of good 
flow and good set. 

3) Heavy sections or mixed 
thick and thin sections—Fast or 
high-temperature set to be em- 
phasized with flow more or less 
sacrificed. 

Extrusion: Diversification of 
styrene extrusion materials has 
not developed te the same extent 
as in the styrene molding mate- 
rials. Most extruded products are 
made from a distinct “extrusion 
grade” (usually without surface 
lubricant) in each class of poly- 
mer or compound. In the fast- 
growing field of sheet extrusion 
with rubber-modified compounds, 
the beginnings of a trend toward 
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e specialized compounds can 
detected in the appearance of 
arate compounds emphasizing 
\ss, toughness, or enhanced out- 


rates. 


Types of styrene 
Among the classes of styrene 
lymers, copolymers, and com- 
unds are: 1) general-purpose 
r polystyrenes and polystyrene 
ympounds); 2) heat-resistant; 
light-stabilized; 4) glass-rein- 
forced molding compounds; 5) 
impact types (or rubber-modified 
polystyrene compounds, styrene- 
rubber plastics, etc.); 6) chemi- 
cal-resistant copolymers (or sty- 
rene - acrylonitrile copolymers) ; 
and 7) polymers and copolymers 
of alkyl-substituted styrenes. (All 
of these polymers are available in 
pellet or granule form and with 
various internal and/or external 
lubrication agents best suited to 
the product-forming process and 
equipment to be used.) Special 
processing techniques and compo- 
sitions have also made the follow- 
ing added forms of styrene avail- 
able: 8) oriented polystyrene and 
styrene-acrylonitrile copolymers; 
and 9) expandable and expanded 

polystyrene foams. 


General-purpose polystyrenes 


Actually, in view of the diverse 
range of polystyrenes and poly- 
styrene compounds now available, 
the description “general-purpose” 
has become a misnomer. The 
term, however, still persists and 
is widely used. 

Many outstanding features are 
responsible for making polysty- 
rene one of the most popular of 
plastics. It is the lightest in unit 
weight of present commercially 
available rigid plastics. Because 
the basic resin is colorless, the 
polymer can be made crystal clear 
or in an unlimited range of colors 

-from transparent to opaque. 
Excellent dimensional _ stability 
combined with negligible mois- 
ture absorption (even after long- 
term immersion) and freedom 
from warping or distortion within 
the thermal operating range of 
each grade make the polystyrenes 
useful where molding to close 
tolerances is required. 

Polystyrene is free from taste 
and odor, nontoxic when used 
in contact with food, and does not 


support growth of molds or fungi. 
Its resistance to corrosive chemi- 
cals and their aqueous solutions, 
such as acids (except oxidizing 
acids), alkalies, salts, and lower 
alcohols is outstanding. Electrical 
properties are exceptionally good 
over the whole range of frequen- 
cies in practical use. 

Applications: Disposable pack- 
aging for all sorts of merchandise, 
along with dispensing dishes and 
utensils for foods, are the fastest- 
growing high-volume uses for 
polystyrene. Refrigerator parts 
(e.g. crisper trays, meat keepers, 
butter dishes, etc.,), emblems, 
signs and displays, and packaging 
applications of a more permanent 
nature all use polystyrene be- 
cause of its physical advantages 
as well as the fact that it lends 
itself so well to decoration. De- 
calcomania, hot-stamping, wipe- 
in painting, metalizing, lacquer- 
ing, and silk screen printing tech- 
niques have all been adapted to 
polystyrene. Toys, game pieces, 
novelties, combs, brush-backs, 
wall tile, many housewares for 
use with cool foods, flower pots, 
and planters are all made advan- 
tageously from polystyrene. Spe- 
cial compounds are used in pho- 
nograph records. 


Heat-resistant polystyrenes 


For satisfactory service in high- 
temperature atmospheres, e.g. in 
heavily-illuminated display win- 
dows or cases or in closed auto- 
mobiles kept out in the hot sum- 
mer sun, heat-resistant polysty- 
renes have proved themselves 
over the past nine years. Parts 
molded of heat-resistant polysty- 
rene show good retention of di- 
mensional stability in _ boiling 
water, but cannot really be 
called “boilable.” Coincident with 
improved heat resistance, these 
grades have enhanced physical 
properties that often dictate their 
use even where heat resistance is 
not in question. 

As contrasted to easy-flow ma- 
terials, the heat-resistant poly- 
mers reach moldable plasticity 
and set up in molds at higher 
temperatures. This behavior 
makes molding machines with 
plasticating capacity and good 
mold temperature contro] in the 
range of 130 to 180° F. necessary 
for quality economical production. 


STYRENE POLYMERS AND COPOLYMERS 


To realize the full potential in 
strength and heat resistance, 
however, annealing may be re- 
quired in some Slow 
cooling after annealing prevents 
introduction of new thermal 
stresses. 

However, annealing only in- 
creases the heat distortion of a 
piece when measured under load 
such as by the A.S.T.M. test. It 
does not appreciably improve use 
temperature when the distortion 
of a piece due to shrinkage or 
other stress relaxation is the de- 
termining factor, as it is in many 
applications. 

Under some circumstances, it 
is possible to run faster molding 
cycles with these heat-resistant 
grades than with normal poly- 
styrenes. Because set-up is so 
rapid, these grades are especially 
adaptable to the molding of heavy 
sections. Because of their high- 
strength characteristics, heat-re- 
sistant grades are also often pre- 
ferred for the extrusion of rods, 
tubes, profiles, wall coverings, 
etc. 

Applications: With the 
coloring and decorating potential 
as normal polystyrenes, the heat- 
resistant polystyrenes have been 
extensively used in table model 
radio cabinets, TV lenses or front 
panels, clock cases, watch and 
jewelry packages, storage battery 
cases, camera housings, appliance 
panels and handles, illuminated 
signs and displays, fluorescent 
lighting fixtures, housewares to 
withstand unusual stress or hot 
food contact, and reels and 
spools for film and tapes. 


cases. 


same 


Light-stable polystyrenes 

do not 
resist outdoor weathering suffi- 
ciently to warrant use in perma- 
nent outdoor installations. Expo- 


Normal polystyrenes 


sure to ultra-violet light from 
direct sunlight or artificial sources 
causes polystyrenes to develop a 
yellowish straw cast and event- 
ually become brittle. Light-stable 
formulations, which, by test under 
ultra-violet light sources, show 
substantial improvement in such 
behavior, have therefore been 
developed. However, the degree 
of stability is not so great that 
stabilized polystyrenes can be 
recommended for outdoor «uses. 
On the other hand, light-stable 
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polystyrenes are finding increas- 
ing use in molded and extruded 
indoor lighting fixture diffusers 
and in packaging to protect con- 
tents from discoloration or spoil- 
ge from ultra-violet light expo- 

2s. In some cases, improved 
«ht stability is achieved with 
some sacrifice of heat resistance 
or strength characteristics. In 
other instances, the light-stabi- 
lized formulations are slightly 
limited in colorability, making it 
difficult, for example, to produce 
clean translucent bluish-white. 

Although initially slightly yel- 
low, styrene-acrylonitrile copoly- 
mers show less change upon ex- 
posure to light than do the normal 
polystyrenes. 


Glass-reinforced polystyrenes 


Fibrous glass-reinforced poly- 
styrene is made for the produc- 
tion of strong, rigid pieces with 
superior dimensional _ stability. 
The normal method of manufac- 
ture is by injection molding. 
Compression molding or extru- 
sion techniques ordinarily do not 
result in the entanglement and 
felting of the glass fibers which is 
necessary to realize the full rein- 
forcing potential of the fibers. 
Compounds usually contain about 
35% glass by weight; some have 
been made up to 50 percent. The 
35% compounds typically have 
heat distortion temperatures in 
excess of 215° F., tensile strengths 
about 10,000 p.s.i, and mold 
shrinkage of only 0.001 in. per 
inch. 

Glass-reinforced polystyrenes 
are either supplied in slightly 
translucent to opaque colors or in 
an off-white natural that may be 
dry-colored by the molder. Some 
decorative value can be achieved 
by mixing these polystyrenes 
with transparent, heat-resistant 
polystyrenes. Service or appear- 
ance requirements of certain ap- 
may be satisfied by 
mixing the glass-reinforced poly- 
styrene pellets with heat-resistant 
polystyrenes or heat-resistant 
rubber-modified compounds to 
reduce the glass content. 

Applications: Typical applica- 
tions which take advantage of 
th toughness, rigidity, and the 
superior heat resistance of glass- 
reinforced polystyrenes are: tape 
reels, blower wheels, textile bob- 


plications 
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Light-stable 
finding increasing use in mold- 


polystyrenes are 


ed diffusing pans for fluorescent 
fixtures. (Photo, Sheffield) 


bins, housings, and military de- 
vices that have to be able to with- 
stand rough usage. 


Iimpact-type polystyrenes 

With the rise in popularity of 
polystyrene and the widening of 
its markets, it soon became evi- 
dent that the toughness of normal 
polystyrenes was inadequate for 
successful use in some fields. 
Research resulted in so-called 
“impact polystyrenes,” or rubber- 
modified compounds. These ma- 
terials are characterized by im- 
proved shock resistance and 
increased elongation, while still 
retaining good electrical and me- 
chanical properties. 

There are three general classes 
of products in this category— 
medium-, high-, and super-im- 
pact materials—with increasing 
shock resistance or toughness 
shown in each classification. As 
with normal polystyrenes, impact 
materials are available with vari- 
ous combinations of flow and set 
characteristics suitable for opti- 
mum molding of parts according 
to wall thickness. Other com- 
pounds combine improved heat 
resistance and strength with the 
toughness imparted by the rubber 
content. Thus, selection of a 
rubber-modified polystyrene can 
be made with an eye to service 
requirements and economy. 

As a consequence of increased 
elongation and impact properties, 
the high-impact polystyrenes can 
be molded around metal inserts 
without later development of 
crazing or cracking. These im- 
provements also permit machin- 


ing and drilling of parts witho 
the use of some of the precautio: 
necessary with normal pol) 
styrenes. The high-impact m: 
terials may also be punched < 
automatic machines, which is n 
possible with normal pol; 
styrenes. Annealing is seldom ri 
quired. 

Impact materials are natural 
translucent, limiting colorabilit 
to translucents and opaques. Th« 
are normally supplied as pellet 
but granules or “fine grinds” a 
available in natural for dry 
coloring. Compounds are usual! 
externally lubricated for moldin 
unlubricated for extrusion. 

Special high shock-resistant 
extrusion compounds specificall 
suited to the growing sheet mai 
kets are also available. Thes 
sheets are extruded in _thick- 
nesses from 0.010 to 0.250 in. and 
widths up to 60 inches. Extruded 
sheet is generally used for the 
thermoforming of large refrigera- 
tor parts and advertising displays 
requiring detailed features. Ex- 
truded striated sheet is used fo 
decorative wall covering. 

Applications: Successful appli- 
cations for rubber-modified poly- 
styrenes include toys, novelties, 
signs, and displays; radio cabinets, 
television masks, small appliance 
handles, and knobs; refrigerator 
and freezer door liners, spacers, 
trim strips, pans, and bins; air 
conditioner panels and _ grilles; 
disposable packaging, closures, 
food and drink dispensing dishes, 
and utensils; housewares, furni- 
ture drawers, and wall coverings; 
storage battery cases, tote boxes, 
shipping trays, and housings. 


Chemical-resistant styrene 
copolymers 


Many common household and 
industrial articles must withstand 
contact with substances that at- 
tack polystyrenes, such as aro- 
matic, aliphatic, and chlorinated 
hydrocarbons, organic acids and 
esters, essential oils, and fats. To 
meet this need, copolymers of 
styrene and acrylonitrile have 
been developed. 

In many of the uses for this 
type of resin, the mechanical 
properties are more important 
than the chemical resistance. 
While not a high-impact resin, 
its mechanical properties are 
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erior to ordinary polystyrene. 
is results in greater practical 
ghness, which, combined with 
rity, accounts for many of the 
es of the styrene-acrylonitrile 
sins. While the chemical re- 
tance of the styrene-acryloni- 
le copolymers is dependent 


ly on the acrylonitrile content, 


mechanical properties are 
tter for the higher-molecular- 
eight resins at some sacrifice in 
iolding plasticity. Thus, among 
the styrene-acrylonitrile resins 
ailable commercially, there are 
differences in their 
practical toughness under use 
onditions. Pieces injection 
molded from all polystyrenes are 
weaker when stressed parallel to 
the lines of orientation than when 
stressed across the orientation. 
But in styrene-acrylonitrile co- 
polymers, this difference is less 
than for polystyrene, resulting in 
stronger pieces when _ stressed 
across the orientation. Usually, 
electrical properties and water 
bsorption are slightly impaired, 
to normal poly- 


significant 


as compared 
styrenes. 

Pelleted injection and extru- 
sion grades of these materials 
are supplied. Natural styrene 
copolymer resin is a pale straw 
color; transparent tints to opaque 
colors are also available. These 
copolymers are incompatible with 
polystyrene and its compounds. 

Applications: Principal uses are 
housewares (dishes, tumblers, 
and cutlery handles); hair curler 
pins and cosmetic packaging; 
fountain pen barrels; battery 
cases and radio cabinets; sight 
glasses for pressure oil systems 
and oil dispensing devices; and 
laboratory utensils. 


Polymers and copolymers of 
aikyl-substituted styrenes 
Certain homologues of styrene 
have been known for many years 
to form polymers with notably 
higher heat distortion tempera- 
tures than are attainable from 
styrene itself. However, use of 
any higher - molecular - weight 
monomer does not guarantee this 
result. Commercialization in this 
area has been impeded by the 
unavailability of suitable low- 
cost monomers and their gen- 
erally slower polymerization 
rates. Alpha-methyl styrene and 


specific mixtures of o-, p-methyl- 
styrene (vinyltoluenes) are the 
first of these monomers to be- 
come available at low cost. A 
methylstyrene polymer and _ its 
copolymer with acrylonitrile, an- 
nounced in 1956, was undergoing 
trade introduction and evaluation 
during scale-up to production ca- 
pacity during 1957. In general, 
these can be expected to find a 
place in applications similar to 
those now satisfied by older heat- 
resistant polystyrenes or chemi- 
cal-resistant copolymers, but 
where the service temperature 
is expected to be exceptionally 
high, or an added measure of 
toughness is desired. 


Oriented polystyrene 

When stretched in the fluxed 
state while cooling, polystyrene 
develops increased strength up to 
three-fold in the direction of 
stretch. Uni-directionally ori- 
ented polystyrene and chemical- 
resistant copolymer filaments are 
widely used as bristles for brooms 
and dusters as well as scrub 
brushes, utility brushes, and even 
inexpensive tooth brushes. When 
dry, the static charges developed 
by the brushing operation assist 
in causing lint and dust to ad- 
here to the bristles. The adhesion, 
however, is not so strong that 
particles cannot be readily shaken 
or rinsed off. 

Bi-directionally oriented poly- 
styrene film is produced by 
stretching the fluxed plastic si- 
multaneously laterally and longi- 
tudinally. The film can be as thin 
as 0.005 in., used chiefly for elec- 
trical capacitors. Film of 0.001-in. 
thickness is used for laminating 
to impact-type polystyrene sheet 
to retain gloss after vacuum 
forming. Oriented polystyrene of 
0.015-in. thickness is used to form 
Venetian blind slats. Intermedi- 
ate thicknesses are finding wide 
application in the packaging and 
luminous ceilings fields as well 
as in coaxial cable spacer wrap. 
A biaxially oriented styrene- 
acrylonitrile copolymer film for 
greenhouse construction, storm 
windows, etc., is also available. 


Polystyrene foams 

Polystyrene foams are available 
in two types—free-flowing gran- 
ules which are expanded in place, 


STYRENE POLYMERS AND COPOLYMERS 


and logs or planks from which 
shapes are machined. Both types 
of foam are available at densities 
below 2.0 lb./cu. foot. Both ex- 
hibit very low water-vapor trans- 
water absorption, 
conductivity, and 
good structural strength. Ex- 
panded polystyrene may _ be 
bonded to itself as well as to 
metals, glass, wood, and other 
solids. Polystyrene foam can be 
shaped by common machining 
operations, such as sawing and 
drilling. 


mission, low 
low thermal 
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Styrene Alloys 


BY P. M. ELLIOT* and R. F. McCABE* 


ad OF an ee 8) 4 Od 


Styrene - butadiene copolymer 
latex (Dylex K-52, Koppers Co., 
Inc.) is available for coating of 
printing paper. The latex has good 
compatibility with starch, dextrin, 
and protein adhesives. It may be 
used alone or in combination with 
natural adhesives and clays to 
improve printability and ease 
coating problems. 


An improved modified styrene 
resin in pellet form (Plio-Tuf 
P100, Goodyear Tire & Rubber 
Co., Chemical Div.) can be in- 
jection molded and extruded with 
conventional equipment. Its uni- 
form size permits accurate 
metered feeding and promotes an 
even distribution of heat through 
the material. Items made of this 
resin have good stiffness and 
high-impact strength, even at low 
temperatures. They are essen- 
tially inert to chemical attack 
and have good resistance to high 
heat. 


Styrene-butadiene resin (Plio- 
Tuf, Goodyear) is calendered into 
sheet (Charles Crowl Co.) for 
thermoforming such products as 
airplane and auto parts, machine 
covers, display panels, window 
frames, and refrigerator door 
liners. The toughness of the sheet 
resembles that of the super-im- 


pact modified styrenes. It runs 
faster on a calender than other 
rigid-type sheetings. 


A 98-mile styrene alloy (Kralas- 
tic, Naugatuck Chemical) pipe 
line (Republic Steel Co.) has 
been installed in west Texas to 
carry fuel to 200 irrigation pumps. 
It is believed to be the longest of 
its kind in the country. 


A new extrusion plant in Lub- 
bock, Texas (United Pipe & Tube 
Co.), will extrude rigid polyvinyl 
chloride and styrene-butadiene- 
acrylonitrile pipe for use in oil 
fields and industrial plants, for 
water systems and gas distribu- 
tion. Pipe sizes up to 12-in. dia. 
will be produced. Long-range 
plans include production of plas- 
tic-lined steel pipe. 


Polyvinyl chloride can be blended 
with thermoplastic copolymers 
(Cycolac series, Marbon Chemi- 
cal) containing acrylonitrile, 
butadiene, and styrene, to pro- 
duce improved processing, in- 
creased heat resistance, and in- 
creased impact strength. Room 
temperature impact values ex- 
ceeding 10 or 15 ft.-Ib. are pos- 
sible for blends containing ap- 
proximately 50 parts of blending 
resin copolymer. 





p olystyrene has come a long 
way since its commercial intro- 
duction in 1935. It was undoubt- 
edly the wide consumer accept- 
ance of this thermoplastic, 
despite its inherent deficiencies, 
which contributed greatly to the 
development of a unique series 
of hybrid thermoplastics that to- 
* Naugatuck Chemical, Div. of United States 
Rubber Co., Naugatuck, Conn. 


Recent Developments and References were 
prepared by the editors. 
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day are designated by the term 
“styrene alloys.” To broaden the 
market for styrene-based resins, 
the drawbacks of brittleness and 
low heat distortion temperature 
had to be overcome. 

Between 1944 and 1946 three 
resins that exhibited an improve- 
ment in heat distortion tempera- 
ture over general-purpose poly- 
styrene were commercially 
introduced. Polydichlorostyrene 


and the copolymers, styrene fu 
maronitrile and styrene diviny] 
benzene, ranged between 220 an: 
250° F. in heat distortion tem 
peratures. But cost, poor molda 
bility, and continued technica 
advances in the field of copoly 
mers limited commercial accept 
ance of these resins. 

In 1946 acrylonitrile was co 
polymerized with styrene and th: 
copolymer met with wide indus- 
try acceptance. The advantage: 
of this copolymer over polysty 
rene were its higher heat distor 
tion temperature, somewhat im 
proved impact strength, excellent 
weathering resistance, bette: 
chemical resistance, and highe: 
flexural strength at elevated tem- 
peratures. Izod notched impact 
strengths were still under 1 ft.- 
Ib./in. of notch, and it was rec- 
ognized that greater improve- 
ments would be necessary. 


Styrene and rubber 


By 1948, a basically new prin- 
ciple in polymer chemistry dem- 
onstrated that suitable blends of 
the right resin and rubber would 
exhibit the hardness and high 
heat distortion of the resin and 
the toughness and low brittle 
point of the rubber. 

Copolymerization of styrene 
with small amounts of butadiene 
produces tough, horny resins 
which the rubber industry has 
blended with GR-S type rubbers 
as reinforcing agents and proc- 
essing aids. This development 
bordered on the plastics indus- 
try; when the resin ratio was 
high enough (over 60%), the 
blend assumed more the proper- 
ties of a plastic than of an elas- 
tomer. Uncured, the high resin 
blends were limited in applica- 
tion because of low flexural 
strength and low heat distortion 
point. When vulcanized by usual 
rubber procedures, however, the 
composition forms a tough, rigid 
thermoset material. The soften- 
ing point of typical cured blends 
was still between 130 and 140° F. 

A second type rubber-resin 
blend commercialized in 1946 in 
the form of fabricated parts or 
sheet stock constituted a major 
advance in the field of high-im- 
pact materials. The discovery that 
styrene acrylonitrile copolymer 
resins could be blended with 
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tadiene acrylonitrile rubbers 

ide available a new series of 

rene alloys possessing greater 
act strength, higher heat 

stortion temperatures, im- 

yed chemical resistance, bet- 

weathering qualities, and 
od flexural strength. These ma- 
rials are commonly known as 
rylonitrile - butadiene - styrene 
olymer blends (ABS polymer 
I lends). 

Between 1949 and 1955 more 
than 15 styrene alloys were in- 
troduced commercially. These 
were based on blends of polysty- 
rene and/or styrene-butadiene 
copolymers of varying ratios. 
When alloyed with high-styrene 
low-butadiene copolymers, poly- 
styrene yields high impact, high 
flexural strength thermoplastics. 
A number of variations of this 
alloy are possible since two ra- 
tios exist—styrene to butadiene 
and polystyrene to styrene-buta- 
diene copolymer. 

Property variations depend 
largely on the resin/rubber ratio. 
In addition to high impact 
strength and flexural strength, 


this type of styrene alloy may 
possess greater ultimate elonga- 


tion and lower brittle point than 
polystyrene. Due to the internal 
plasticizing effect of the buta- 
diene, it is handicapped by soft- 
ening points lower than those 
of polystyrene. ‘Low cost, good 
moldability, and medium-to-high 
impact strengths have, however, 
resulted in widespread commer- 
cial acceptance. 

A new series of molding pow- 
ders offered commercially in 1949, 
based on a copolymer blend of 
styrene-acrylonitrile and buta- 
diene-acrylonitrile, was similar in 
properties to the blends intro- 
duced earlier in the form of fab- 
ricated parts or sheet stock. A 
wide range of physical and 
chemical properties was possible 
by adjusting the proportion of 
styrene to acrylonitrile in the 
resins and of butadiene to acry- 
lonitrile in the rubber, as well as 
by varying the ratio of resin-to- 
rubber in the final alloy blend. 
Selected numbers of this series of 
alloys have been made com- 
mercially available. 

Another combination of buta- 
diene, styrene, and acrylonitrile 
reported by the manufacturer to 
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be a “homogeneous” composition 
was introduced in late 1953. It 
combines high hardness with im- 
pact over a wide temperature 
range, good processing qualities, 
high heat resistance, and excel- 
lent chemical resistance. 


Chemistry and manufacture 


Styrene monomer is generally 
produced by catalytic dehydro- 
genation of ethylbenzene which 
is obtained by reaction of ben- 
zene with ethylene. Styrene is 
also produced by the reaction of 
benzene with acetylene. 

Polymerization of styrene, or 
copolymerization with a variety 
of other monomers including 
butadiene and acrylonitrile may 
be accomplished by bulk, suspen- 
sion, emulsion, and solution poly- 
merization techniques. 

Recent developments in tech- 
niques such as series, graft, and 
block polymerization are re- 
garded as major advances in the 
art. Styrene alloys produced by 
use of these techniques report- 
edly offer greater ease in proces- 
sibility and relatively high im- 
pact strengths at low tempera- 
tures (—40° F.). 

In the production of styrene 
alloys, latex blending and Ban- 
bury-mill mixing are used with 
equal success. Latex blending, as 
the name implies, involves the 
blending of polymer or copoly- 
mer latices. Coflocculation of the 
latices by the addition of sulfuric, 
lactic, or formic acid or other 
flocculating agents results in a 
resinous crumb which is filtered 
and washed to remove soluble 
residue. When dried, this master- 
batch may be compounded with 
other ingredients by Banbury, 
mill, extruder, or other mixers. 


Injection molding 

The styrene alloys are well 
suited to injection molding, and 
can be readily handled on 
standard machines. Most manu- 
facturers recommend predrying 
granules at 160 to 200° F. for a 
period ranging from 45 to 90 min. 
or longer. The use of hopper 
driers or preplasticators is fre- 
quently recommended. Predry- 
ing and preheating eliminate the 
possibility of absorbed water 
affecting the molding surface, in- 
crease capacity since they permit 


the injection heating cylinder to 
heat a greater volume of material 
per hour, and improve quality by 
permitting the use of lower but 
more uniform material tempera- 
tures. 

Cycle, temperature, and pres- 
sure used in molding styrene al- 
loys depend on the pieces being 
molded, the specific alloy being 
used, the geometry of the die, 
and the machine itself. Styrene 
alloys are readily adapted to both 
heavy and thin section moldings. 

Materials manufacturers rec- 
ommend cylinder temperatures in 
the range of 300 to 550° F., die 
temperatures in the range from 
130 to 200° F. Some manufactur- 
ers recommend the use of nozzle 
heaters to insure maximum alloy 
flow properties in the die. 


Extrusion and calendering 


Styrene alloys may be handled 
easily in standard’ extrusion 
equipment to produce pipe, tubes, 
rods, and profiles. The rubber 
content of most styrene alloys is 
such that in extrusion it does not 
approach the near-Newtonian 
flow characteristics of some ther- 
moplastics. 

Predrying is generally recom- 
mended. Cylinder and die tem- 
peratures vary depending on the 
rubber content of the blends, but 
roughly they range between 390 
and 450° F. Clearance between 
the screw and cylinder wall 
should be small, ranging between 
0.003 and 0.005 inch. 

Most manufacturers report best 
results when a_ torpedo head 
screw, Dulmage mixing screw, or 
nylon metering screw is em- 
ployed. A compression ratio of 
3:1 to 6:1 is recommended for 
maximum heating and mixing 
results. Screen packs are used 
with most alloys, usually two 
No. 40 or No. 60 with one No. 20, 
to promote a degree of back pres- 
sure and greater mixing. Stream- 
lined die lands are recommended, 
ranging in length from the O.D. 
of the extruded shape to four 
times the O.D. or largest cross- 
section. 

Cooling equipment and cap- 
stans of the conventional types 
may be employed. Draw-down 
recommendations vary with dif- 
ferent alloys and also with type 
of sizing equipment. Some sys- 
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require die dimensions 
close to that of the extruded part; 
others use die dimensions 10 to 


tems 


15% oversize 

Extrusion of sheeting is readily 
accomplished with certain alloys. 
Flat sheeting dies are most com- 
mon for styrene alloys. Cylinder 
temperature recommendations 
range from 350 to 425° F., and 
flat die temperatures recom- 
mended are slightly lower de- 
pending on the alloy. Biaxial 
stretching by the use of clamps 
at the die opening has been found 
to improve physical properties of 
extruded sheets. Most styrene 
alloys are rigid or semirigid on 
cooling, and are cut in desired 
lengths for finishing. 

Certain of the more resinous 
alloys may readily be calendered 
into sheeting 0.015 to 0.090 in. 
thick with excellent results. It is 
recommended that the alloy be 
worked on a mill at temperatures 
between 300 to 400° F., and fed 
in small slugs to the calender. On 
four-roll calenders, of the Z or 
inverted L types, forming roll 
temperatures usually range be- 
tween 280 and 380° F. with the 
bottom roll slightly cooler. Sharp 
reproduction of detail is reported 
with certain of the alloys when 
an engraved calender roll is em- 
ployed. Embossing may also be 
accomplished by setting emboss- 
ing rolls next to the bottom cal- 
ender roll. 


Properties and applications 
The variety of styrene alloys 
commercially available offers the 
plastics fabricator a wide range 
of properties. Some of the more 
important properties of commer- 
cially-available styrene alloys 


are outstanding impact strength, 
ranging up to 11 ft.-lb./in. of 
notch; high heat distortion tem- 
peratures, ranging up to 210° F.; 
a range of hardnesses, Rockwell 
R50 to R110; low brittle point of 

40 to —60° F.; excellent chemi- 
cal resistance; good mechanical 
properties; and good molding 
and extrusion characteristics. See 
Table I, below. 

Injection molders have recog- 
nized that the higher unit cost of 
some of the alloys is more than 
offset by their unique toughness 
and high heat distortion tempera- 
tures. Appearance of the finished 
molded articles is excellent, and 
a range of colors is available. 

Continued development of in- 
jection press preplasticators and 
larger machines with greater in- 
jection speeds will increase the 
number of functional and decora- 
tive applications for which the 
styrene alloys are used. Some of 
the present outstanding applica- 
tions for injection molded alloys 
are in pipe fittings, wheels, hel- 
mets, valve parts, golf club heads, 
refrigerator parts, bobbins, radio 
cabinets, electric fan blades, toys, 
battery cases, and appliances. 

Extruded acrylonitrile copoly- 
mer blend pipe, mainly because 
of its unique toughness and cor- 
rosion resistance, has substan- 
tially advanced the position of 
plastic pipe in a number of im- 
portant applications. This pipe is 
widely used by the petroleum in- 
dustry where piping is subject to 
extraordinary corrosion by brine 
and sour crudes, as well as in 
natural gas pipe lines, mine 
drainage systems, and irrigation 
applications. Paper mills, sewage 


disposal plants, water treating 


plants, heavy and fine chemi 
plants, textile plants, and fox 
handling plants have all report: 
lower maintenance and replac: 
ment costs after installing the 
versatile piping materials. 

Styrene alloy sheeting, ex 
truded or calendered, is availab 
in a wide assortment of colors an 
finishes. The rigidity and inhe: 
ent toughness of this type « 
sheeting has led te its use in suc! 
outstanding applications as indus 
trial duct work, automobile head 
liners anc kick plates, typewrit« 
cases, refrigerator door liner; 
tote boxes, trays, and a variety 
of functional and/or decorativ: 
housings. 
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TABLE |: Comparison of properties of polystyrene and styrene alloys 





Properties 


Polystyrene 


Styrene 
acrylonitrile 


copolymer impact 


Modified styrene 
Med. and high 


Acrylonitrile 
copolymer 
blends 


Very high 
impact 











Specific gravity 

Tensile strength, p.s.i. 

Elongation, % 

Flexural strength, p.s.i. 

Izod impact strength, 
ft.-lb./in. of notch 

Heat distortion temp., ° F. 

Hardness (Rockwell) 

Molding qualities 


1.04-1.07 
5000-9000 
1.0-3.6 
8000-16000 


0.25-05 
160-190 
R120 
Excellent 


1.07-1.10 
9500-12000 
15-25 
13000-17000 


15-2.5 


0.35-0.5 0.25-0.5 
195-215 
R125 


Good 


R120 


1.05-1.11 
7000-12000 


10000-17000 


160-190 


Excellent 


1.01-1.10 
3000-6000 
20-50 
4500-11500 


0.98-1.10 

3500-6500 
10-90 

5000-7000 


0.4-12 
170-195 
R60-R110 
Good 


0.5-10 
150-190 
R50-R110 
Very Good 
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Synthetic Rubber and 
Rubber Derivatives 


Y L. H. HOWLAND*#® and R. W. BROWN* 


RECENT DEVELOPMENTS 


An improved tarpaulin material 
(Fairprene, Du Pont Fabrics Div.) 
provides greatly increased abra- 
sion resistance combined with 
lightness. The new tarpaulin con- 
sists of nylon fabric with an ex- 
terior coating of neoprene (Du 
Pont) and a coating of synthetic 
rubber (Hypalon) on the under- 


side. 


New resins for rubber reinforcing 
(Cellobond, British Resin Prod- 
ucts, Ltd.) are readily dispersible 
with natural and nitrile rubbers 
at all loadings. Due to their initial 
thermoplastic nature, these ca- 
shew phenolic-type resins facili- 
tate the processing of highly 
loaded stocks, at the same time 
reinforcing hardness and other 
physical characteristics. 


compound 
Marblette 


An epoxy rubber 
(Maraset No. 636, 


Corp.) is used as a gasket and 
sealing compound as well as an 
encapsulating resin for electronic 
compounds. This material has a 
tensile strength of 2600 p.s.i., an 
elongation in percent of 200, a 
durometer (Shore A) of 50-60, 
and is said to have excellent re- 
covery. 


A series of vinyl-silicone rubber 
compounds (K-1044R, K-1045R, 
K-1046R, K-1047R, K-1048R, 
Silicones Div., Union Carbide & 
Carbon Corp.) meets the toughest 
aeronautical specifications for 
high - temperature applications. 
These rubbers have controlled 
reactivity, high tear, high elonga- 
tion, tensile strength of over 800 
p.s.i., low compression set, good 
oil resistance, low moisture ab- 
sorption, and good dielectric prop- 
erties. They are “preconditioned” 
to permit easy processing. 





a cdiniticiitinas (formerly 
GR-S) copolymers are the larg- 
est volume products among the 
synthetic rubbers. They comprise 
a varied group of solid polymers 
and latices ranging all the way 
from 100% polybutadiene to co- 
polymers containing up to 50% 
bound styrene. Masterbatches are 
available containing oil, carbon 
black, or mixtures of the two, and 
latices are manufactured at solids 
contents ranging from about 25 
to 60 percent. The most widely 
used polymers contain approxi- 
mately 75% butadiene and 25% 
styrene. Lower levels of styrene 
give better low-temperature flexi- 
* Synthetic Rubber Plant, Naugatuck Chemical, 


Div., United States Rubber Co., 203 Elm St., 
Naugatuck, Conn. 
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bility at some sacrifice in physical 
properties, while higher levels of 
styrene give more plastic and less 
rubbery copolymers. Above about 
60% styrene content, resinous 
products, rather than elastomers, 
are obtained. 

The GR-S polymers used dur- 
ing the war were produced by 
what is termed “hot” polymeriza- 
tion. It was later found that poly- 
merization at lower temperatures 
gives appreciably better proper- 
ties, particularly with respect to 
tensile strength, abrasion resist- 
ance, and flex cracking. As a re- 
sult, recipes were developed to 
permit rapid polymerization at 
the lower temperatures and, 
today, about 80% is made by the 
“cold” process. 

“Cold” rubber is prepared com- 
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mercially at about 41° F., although 
experimental runs been 
made at temperatures of 0° F. and 
below. It is made by emulsifying 
the butadiene and styrene in wa- 
ter with fatty acid or rosin soap 
and polymerizing in pressure ves- 
sels with agitation to form a stable 
water dispersion of the polymer 
(latex). An organic hydroperox- 
ide is used as catalyst along with 
various activators which speed up 
the rate of polymerization. Long 
chain (C,,-C,,) mercaptans are 
used as chain transfer agents or 
modifiers to give the desired plas- 
ticity. These recipes readily give 
reaction times of 6 to 12 hr. at 
41°F. Cold GR-S is normally 
carried to 60% conversion. The 
hot polymers are prepared in a 
similar manner, except that the 
reaction temperature is 122°F., 
and potassium persulfate is the 
catalyst. The reaction is stopped at 
about 72% conversion. 

Unreacted monomers are re- 
moved by vaporization and recov- 
ered for future use. The latex is 
then coagulated by treatment with 
acid or alum to destroy the soap, 
along with other chemicals (salt, 
glue, etc.) to control the size of 
the lumps of coagulum. The co- 
agulum is then washed, dried, and 
baled. Careful control of vari- 
ables in production makes syn- 
thetic rubber of considerably 
greater uniformity than natural 
rubber. 

Some polymers are produced 
with lower than normal amounts 
of mercaptan modifier to give 
tougher rubber, which is then 
mixed with an amount of low-cost 
petroleum oil (usually 25 to 40%) 
in sufficient quantities to soften 
the rubber-oil mixture to a nor- 
mal plasticity. The product has 
the usual handling and vulcani- 
zate properties of synthetic rub- 
ber but is considerably reduced 
in cost. Mixing of the oil is done 
while the rubber is still in the 
latex stage to avoid handling of 
the tough unplasticized polymer. 
In 1956 these oil masterbatches 
had grown to about 40% of the 
total production of butadiene- 
styrene rubber. 

The butadiene-styrene poly- 
mers as a group are general- 
purpose rubbers of wide applica- 
bility. They are used in tires, me- 
chanical goods, footwear. and al- 


have 
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most all of the other places where 
natural rubber is satisfactory. One 
exception is in the carcasses of 
truck tires, where their 

heat build-up during 
flexing makes the butadiene- 
styrene rubbers. unsatisfactory. 
In the form of latex they are used 
for foamed sponge manufacture, 
rug backing, paper impregnation, 
and other applications. They have 
good aging qualities and are 
tough and resistant to heat and 
abrasion. Tire treads made from 
cold rubber show an increase in 
abrasion resistance of 15 to 25%, 
as compared to natural rubber. 

As a class, the copolymers of 
this group develop much lower 
cured gum properties than natural 
rubber. Cured gum stocks of 
natural rubber range around 
3500 p.s.i. whereas the GR-S poly- 
mers will fall far short of this 
range, showing less than 1000 
p.s.i. However, by compounding 
properly with reinforcing pig- 
ments, resins, and plasticizers, 
stocks can be developed with 
tensile strengths almost com- 
parable to those of natural rub- 
ber. On an over-all basis, the pro- 
cessing of GR-S can be controlled 
to a point at which special fea- 
tures can be “built into” the poly- 
mer so that processing is more 
adaptable and consistent than 
with natural rubber. 


large 
greater 


Butadiene-acrylonitrile 
copolymers 

The butadiene-acrylonitrile co- 
polymers (nitrile rubbers) are the 
same in general appearance and 
processing qualities as the buta- 
diene-styrene copolymers. They 


contain various proportions of 
butadiene and acrylonitrile rang- 
ing from approximately 80/20 to 
55/45. Manufacture is similar to 
the butadiene-styrene types, with 
a strong trend toward low-tem- 
perature polymerization. Their 
vulcanizates are characterized 
chiefly by high resistance to the 
swelling action of solvents, oils, 
and greases, and to deterioration 
by heat and sunlight. They are 
soluble in ketones such as ace- 
tone. These copolymers are also 
available as latices, which are 
useful for the impregnation and 
coating of many types of cloth, 
paper, and leather products. 

The nitrile rubbers are cured 
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with the same agents as natural 
rubber or GR-S, i-e., sulfur or 
sulfur-bearing materials. Again, 
as is the case with GR-S, the 
cured gum tensile strengths of 
nitriles are far below that of 
natural rubber, but with proper 
choice of compounding ingredi- 
ents tensile strengths as high as 
4000 p.s.i. can be obtained. One 
major change in the compounding 
of nitrile rubbers must be noted. 
Because of the oil-resistant nature 
of the basic polymer, many of the 
normal rubber plasticizers are in- 
effective. The ester-type oils and 
polar-type derivatives are the 
most effective. 

Generally speaking, the same 
procedures can be employed when 
processing nitrile rubbers as are 
used with natural or styrene- 
type rubbers. However, the nitrile 
polymers require more critical 
milling and Banbury procedures. 
Ultimate dispersion of reinforcing 
pigments and curatives is more 
difficult. Building tack in these 
polymers is more of a problem 
than with the styrene polymers. 
In some cases, solvent activation 
of the rubber surface with a 
ketone solvent is necessary be- 
fore it is possible to obtain build- 
ing tack. 

The chief advantage of the 
nitrile-type synthetic elastomers 
is their high resistance to the de- 
teriorating and swelling effects of 
greases, oils, waxes, and solvents. 
Coupled with this advantage, the 


Basic polymerization step in 
manufacture of synthetic rub- 
ber takes place in reactor ves- 
sel. (Photo, U. S. Rubber) 


nitrile polymers can be con 
pounded to be flexible at ten 
peratures below —70° F. and + 
resist the deteriorating effects « 
high-temperature aging up 
300° F. The choice of the nitri! 
content is directly affected by tl 
degree of oil resistance desire 
and this increases as the nitri] 
content increases. However, as t! 
nitrile content is raised, the co 
polymer loses in low-temperatur: 
characteristics. 

Some phenolic and vinyl resins 
such as polyvinyl chloride, harde 
the nitrile rubbers, allowing a r 
duction in amount of mineral fill 
ers. These resins also give com- 
pounds that are more resistant to 
the effect of solvents, high tem- 
peratures, and oxidation, and in 
some cases more fire-resistant. On 
the other hand, the addition of the 
nitrile rubbers to compounds con- 
taining predominant amounts of 
phenolics gives improved process- 
ing, impact resistance, and flexi- 
bility. In predominately polyviny! 
chloride and related vinyl com- 
pounds, they act as nonvola- 
tile, nonextractable plasticizers. 
Added to phenolic-resin cements 
the nitrile rubbers impart flexibil- 
ity to the adhesive film, particu- 
larly at low temperatures. 


Isobutylene-diolefin rubber 


Butyl rubber is a copolymer of 
about 98 parts of isobutylene and 
2 parts of isoprene. It differs from 
its nearest chemical neighbor, 
polyisobutylene (Vistanex), by 
being vulcanizable, a property 
imparted to it by the unsaturation 
of the copolymerized isoprene. 
This unsaturation, however, 
amounts to only about 3% of that 
normally occurring in natural 
rubber. This low degree of un- 
saturation is the major reason for 
the chemical inertness of butyl, 
upon which many of its uses de- 
pend. 

Butyl rubber is prepared at 
very low temperatures (about 
—140° F.) by treatment of a solu- 
tion of the monomers in methyl 
chloride with anhydrous alumi- 
num chloride. The polymer forms 
as a slurry in the methyl chloride, 
from which it is recovered by 
treatment with hot water to 
vaporize the solvent and un- 
reacted monomers. 

Crude butyl resembles natural 
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ber in appearance and han- 
g properties. It is tacky, and 


is to flow under its own 
ght. It is compounded and 
essed in the same manner 
1 with the same machinery as 
natural rubber or GR-S. With 
tyl, no breakdown or pre- 
istication is meeded and its 
tural tackiness gives it excel- 
nt building characteristics. 
Softeners may be added to im- 
prove processing or special prop- 
erties like resiliency or flexibility 
low temperatures. Butyl is 
highly impermeable to gases. As a 
result, it has almost completely 
displaced natural rubber for 
inner-tube manufacture. 

Aging- and temperature-re- 
sistance properties make butyl 
useful for fabricating curing bags 
which are employed in the vul- 
canization of tire casings and for 
the repairing of tires. Its good 
electrical properties coupled with 
its resistance to ozone make it 
well-suited for all grades of insu- 
lation. Furthermore, it has re- 
markable resistance to the chemi- 
cal action of concentrated sulfuric, 
hydrochloric, hydrofluoric, and 
phosphoric acids, ferric chloride, 
caustic, and other corrosive sub- 
stances. It finds special use as 
linings in tanks, pumps, and hoses. 

Because of the low degree of 
unsaturation, butyl stocks are dif- 
ficult to cure as compared with 
the diene polymers. It also can- 
not be used in blends without 
severe vulcanization problems. 
Resilience is markedly lower than 
that of natural rubber. The poly- 
mer crystallizes on stretching, and 
excellent gum tensiles are ob- 
tained, approximately 3000 p.s.i. 
Butyl is similar to natural rubber 
and neoprene in this respect. The 
addition of fillers such as carbon 
biacks will definitely improve 
many of the physical charac- 
teristics such as tear resistance, 
abrasion, and toughness. 

Care must be taken in the 
choice of plasticizers. Should there 
be any unsaturation present, as 
there is in some aliphatic plas- 
ticizers, the cure of the compound 
will be seriously retarded. 


Neoprene rubber . 

Neoprene is a generic term de- 
noting synthetic rubbers made by 
emulsion polymerization of 2- 


Synthetic rubber is put through a tuber machine that squeezes large chunks into 
smaller pieces and removes water from the rubber. (Photo, U. $. Rubber) 


chloro-1,3-butadiene, or copoly- 
mers containing predominant 
amounts of this monomer. It is 
prepared similarly to other emul- 
sion polymers. The polymer is 
isolated from the latex by a 
unique process of freeze coagula- 
tion on cold rolls, washed, and 
dried. Several types of crude 
neoprenes are produced, differing 
in unvulcanized properties that 
are important in the processing 
operations in the manufacture of 
finished products. Several types 
of neoprene latex are also avail- 
able. 

Compounding with various in- 
gredients and further processing 
are carried out as with natural 
rubber, using regular rubber- 
processing equipment. Unlike 
natural rubber and many syn- 
thetic rubbers, neoprene is vul- 
canized with basic oxides (e.g., 
MgO); sulfur is not necessary 
in the majority of neoprene 
compounds. Room-temperature 
curing compounds have been de- 
veloped for protection of equip- 
ment against abrasion and cor- 
rosion. 

The tensile strength, elasticity, 
resilience, and abrasion resistance 
of neoprene vulcanizates are 
similar to those of natural rubber 
stocks. However, its resistance to 
ozone, sunlight, and chemicals is 
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far better. Exposure to oil causes 
slight swelling of neoprene stocks, 
but even in the swollen condition 
they retain a high proportion of 
their original characteristics. In 
applications that require a seal 
against oil or gas, this slight swell- 
ing increases the sealing pressure 
of the gasket or seal. 


Specialty polymers 


Polyacrylic ester rubbers: Al- 
though the esters of acrylic acids 
are usually considered as plastics 
(e.g., polymethyl methacrylate), 
elastomeric polymers of this type 
are also available. These poly- 
acrylic rubbers can be cured to 
give products highly resistant to 
discoloration, ozone, gas diffusion, 
and many oils at temperatures up 
to 350° F. They are not resistant 
to steam, glycols, or aromatic sol- 
vents, nor are they recommended 
for low-temperature service. Due 
to their saturated nature, they 
require special vulcanizing agents, 
of which polyfunctional amines 
are the most common. Latices 
containing elastomeric polymers 
of acrylate esters are also avail- 
able and have recently come into 
considerable use, particularly in 
protective coatings. 

Organic polysulfides: Reactions 
of organic dihalides and alkali 
polysulfides yield condensation 
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Styrene stripping columns, Func- 
tion of towers is to remove un- 
reacted styrene monomer from 
latex before coagulation, if fi- 
nal product is to be dry rubber. 
(Photo, Goodyear) 


polymers that vary from viscous 
liquids to rubberlike products. 
These polysulfide polymers are 
also produced in the form of water 
dispersions. 

The polysulfide rubbers are 
processed and _ handled like 
natural rubber. Curing is carried 
out with metallic oxides (usually 
zine oxide). Tensile strength and 
abrasion resistance are low com- 
pared to some of the other syn- 
thetic rubbers but are adequate 
for many purposes. Resistance to 
aging, ozone, and sunlight are ex- 
cellent. Permeability to gases is 
low, and electrical insulation 
properties are good. The property 
that makes organic polysulfide 
rubbers of particular interest is 
their high solvent resistance. They 
are serviceable in most aliphatic 
and aromatic hydrocarbons as 
well as the common alcohols, 
ketones, and esters. Protective 
coatings that give good protec- 
tion against fresh and salt water, 
as well as solvent resistance, are 
based on these polymers. Major 
uses include hose, printing rollers, 
permanent putties, gaskets, and 
binders for various fibrous ma- 
terials. 

Silicone rubbers: Silicone rub- 
bers are a uniqi group of poly- 
mers in which silicon-oxygen 
linkage has replaced the usual 
carbon-carbon linkages in the 
backbone of the polymer chain. 
The silicone is supplied as a gum 
which is processed on standard 
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rubber equipment. It is mixed 
with suitable fillers and cured at 
high temperatures. Curing is 
normally carried out by means of 
peroxidic benzoyl 
peroxide. The outstanding prop- 
erties of the silicones are ex- 
treme resistance to temperature 
changes; they remain flexible 
over a temperature range of —100 
to 500° F. and may be used up to 
600° F. in some cases. They are 
also unaffected by ozone and are 
highly resistant to hot oils. Elec- 
trical properties are excellent. 
The tensile strength of the poly- 
mer is low, and it is attacked by 
steam, acids, strong alkalies, and 
some solvents. Very finely divided 
aluminas and silicas give con- 
siderable improvement in tensile 
strength. Silicone rubbers have 
found extensive use in wire in- 
sulation, tubing, packing, and 
gaskets, particularly where ex- 
treme heat resistance is needed. 
Dispersions and pastes are also 
available, and are used for dip 
coating, spraying, brushing, and 
spreading. 

Polyurethane rubbers: The 
polyurethane rubbers are elas- 
tomeric materials prepared by re- 
acting a polyester or a polyether 
containing terminal hydroxyl 
groups with a diisocyanate (e.g., 
toluene diisocyanate) and _ so- 
called “cross-linking” chemicals. 
Alternatively, the hydroxyl com- 
pounds may be treated with a 
deficiency of diisocyanate to give 
materials with terminal isocyanate 
groups which can still be worked, 
and the final curing carried out 
with polyfunctional agents such as 
water, glycols, diamines, and 
amino-alcohols. When water is 
used as a cross-linking agent, 
carbon dioxide is evolved. There- 
fore, the material must be worked 
to allow the gas to escape before 
press curing. The final products 
from the polymers are character- 
ized by high tensile and tear 
strengths and excellent abrasion 
resistance without the necessity 
for fillers, although reinforce- 
ment with carbon black results in 
still better properties. The first 
polyurethanes were not resistant 
to acids or alkalies but some 
newer types are greatly improved 
in this respect. In making foams, 
a polyether or polyester ter- 
minated by hydroxyl groups is 


agents, e.g., 


first reacted with an excess 
diisocyanate and thereafter wit 
water and usually a. tertia 
amine catalyst. Simultaneo 
polymerization and blowing tak: 
place to form a foam which h: 
high modulus and is useful 
making a variety of foam spon; 
objects. 

Fluororubbers: The chemic: 
inertness and _ insolubility « 
fluorinated organic compounds 
being exploited in the develop 
ment of polymers for use und« 
extreme conditions of heat an 
solvent attack. Polytrifluoro 
chloroethylene is already well 
established in this field, and othe 
related products are coming into 
production. Costs are high, but th: 
desired properties outweigh this 
factor in a wide variety of appli- 
cations. The fluororubbers ar: 
characterized by extreme re- 
sistance to solvents and heat, good 
dielectric strength, and marked 
lack of adhesive tendencies. Use- 
ful temperature ranges extend up 
to 500° F. for continuous, and to 
600° F. for intermittent service. 

Chlorosulfonated polyethylene 
Another somewhat recent syn- 
thetic rubber, Hypalon, is 
chlorosulfonated polyethylene. It 
can be compounded with suitable 
ingredients and the _ resultant 
mixes may be used to produce ex- 
truded, calendered, or molded 
products. Also, solutions in sol- 
vents may be used for protective 
coatings. 

“Synthetic natural rubber”: The 
new processes devised to synthe- 


Discharge lines of polymeriza- 
tion vessel lead to flash tank 
for removal of unreacted buta- 
diene. (Photo, Goodyear) 
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natural rubber are an im- 
tant progressive step. These 
bers have been checked in all 
ects against natural rubber 
| according to all available re- 
ts little or no difference can 
found between these synthetic 
terials and natural rubber. It 
known that quite different 
alytic systems are used to pro- 

luce very similar end results. 
Basically, the reaction is the 
lymerization of the monomer to 
s-1,4-polyisoprene which has a 
nimum of trans-1,4-polyiso- 
rene. This, in effect, produces a 
polymer of uniform structure and 
ontributes to the effect of 
crystallization which in turn aids 
in obtaining the high gum tensiles 
and other qualities of natural 
rubber. Indications are that these 
new elastomers cannot be pro- 
duced with the present synthetic 
rubber type equipment and that 
new installations as well as pro- 
cedures will have to be developed 
before large quantities will be 
available. 


Rubber derivatives 


A considerable variety of de- 
rivatives, mostly of a resinous 
nature, are prepared from rubber 


by treatment with chemical 
agents. Natural rubber is used 
primarily as the raw material. 
Although all of the reactions have 
been carried out with synthetic 
rubber (usually butadiene-sty- 
rene types), reaction conditions 
are more drastic, and the products 
have not reached large-scale pro- 
duction. However, resinous prod- 
ucts prepared directly from the 
monomers used in synthetic rub- 
ber production (primarily buta- 
diene-styrene copolymers con- 
taining high levels of styrene) 
have reached very large-scale 
production and have to a certain 
extent replaced natural rubber. 
Cyclized rubber: Treatment of 
natural rubber with strongly 
acidic reagents (sulfuric or sul- 
fonic acids, stannic chloride, etc). 
causes a rearrangement of the 
molecules with the formation of 
cyclic structures. About one-half 
of the original unsaturation is 
lost. The resulting products are 
hard, resinous, and thermoplastic 
rather than rubbery. They are 
supplied as powders or granules. 
They have good solubility and 


Collapsible fabric ¢ 





tainers with synthetic rubber coatings are used in Arctic 


region to carry fuel for military use. (Photo, U. $. Rubber) 


produce flexible films having ex- 
cellent chemical resistance and 
low water-vapor penetration. Ad- 
hesives based on these products 
give very strong metal-to-rubber 
bonds. Major uses are as stiffening 
agents in natural and synthetic 
rubber vulcanizates, in paper 
coatings, as adhesives, in printing 
inks, and in hot-melt coatings. 

Chlorinated rubber: Chlorine 
both adds and substitutes in the 
rubber molecule. Products con- 
taining 65 to 70% chlorine are 
produced as thermoplastic resins. 
They are resistant to the action of 
moisture, oils, and many corrosive 
chemicals. Solutions in chlorinated 
solvents are used for paints and 
lacquers. Films of low perme- 
ability to water can be prepared. 
Chlorinated rubber is odorless, 
tasteless, nontoxic, and non- 
flammable. 

Rubber hydrochloride: Hydro- 
gen chloride adds to natural rub- 
ber to give a thermoplastic prod- 
uct containing about 30% chlo- 
rine. It is produced as film in a 
variety of thicknesses by solvent- 
casting techniques. Strength of 
the film is greatly increased by 
tensilizing (stretching in two di- 
rections). Rubber hydrochloride 
is used primarily for packaging 
and in wearing apparel. 

Depolymerized rubber: Natural 
rubber can be depolymerized to 
such an extent that it is a liquid 
at normal temperatures. This ma- 
terial is used as a plasticizer for 
resins, rubber, and the like. It can 
also be cured by conventional 
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agents and is used as a potting 
compound, particularly for cable 
connectors. Liquid synthetic rub- 
bers, particularly polybutadiene 
and nitrile types, are also avail- 
able. They are made by direct 
polymerization to the desired low 
molecular weight. 
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Vinyl Polymers and Copolymers 


BY B. BAUM* 


A Ithough the existence of 
vinyl resins was known for more 
than 50 years, it was not until the 
early 1930’s that vinyl polymers 
and copolymers gained commer- 
cial importance. Manufacturers 
then began to realize that vinyl 
resins were bringing forth ma- 
terials which, in their versatility 
and breadth of application, were 
unlike anything heretofore de- 
veloped. Commercial exploitation 
of vinyls was made possible 
largely by the incorporation of a 
plasticizer into the resin formu- 
lation. These plasticizers, which 
are a special class of resin sol- 
vents distinguished from ordinary 
solvents by their low volatility, 
enable a rigid plastic material to 
become flexible and _ therefore 
* Development Laboratories, Bakelite Co., Div. 
of Union Carbide Corp., Bound Brook, N. J 
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Drum liners for hot-melt and 
tacky materials (Food Film, Inc.), 
made of polyvinyl alcohol, can 
handle adhesive and cohesive ma- 
terials which normally are very 
difficult to remove from the drum. 
The liners are preferably placed 
by air pressure. Molten materials 
at temperatures up to 400° F. can 
be poured into them. 


Three-dimensional fabrics (Lum- 
Puf, Lumite Div., Chicopee Mills, 
Inc.), for use in automobile up- 
holstery, seat covers, and outdoor 
and office furniture, are produced 
by weaving high-shrinkage saran 
with normal saran and exposing 
the fabric to controlled dry heat. 
The differential shrinkage pro- 
duces sharply accentuated puffs in 
the fabric. 


A special-purpose viscosity stabi- 
lizer (VS-1, Camros Chemical 
Co.) can be used to maintain the 
original viscosity characteristics 
of vinyl chloride plastisols over 


useful for many varied applica- 
tions. In addition, before these 
versatile vinyl resins could actu- 
ally be used to advantage com- 
mercially, the problem of resin 
degradation from heat and light 
had to be resolved. Available to- 
day are numerous. excellent 
stabilizers such as salts of cad- 
mium, lead, tin, and barium. 
These materials protect the resins 
during processing as well as in 
their many end applications. The 
continued development of new 
resins, plasticizers, stabilizers, 
and other compounding ingre- 
dients offers great future promise 
for the vinyl industry. 


Methods of polymerization 
Suspension polymerization: 
Commercially, the suspension 
system is the most widely-used 
method of polymerization; it is 


applicable to both the polyme: 

and copolymers of vinyl chloricd 

Suspension polymerization em 

ploys a water medium, the wate 

being dispersed in droplet size by 
a dispersing agent. The catalyst i 

usually an organic peroxide solu 

ble in the monomer phase. Thx 
polymer is filtered from the water 
suspension in the form of hard, 
dense particles. 

Solution polymerization: In this 
system, both the monomer and 
catalyst are dissolved in a suitable 
solvent. Polymerization takes 
place in an autoclave at a some- 
what elevated temperature. The 
polymer is usually precipitated 
from solution, dried, and sold as 
a finely-divided powder. Due to 
the poor solubility of polyvinyl] 
chloride, this method is generally 
used only for copolymers. 


Bulk polymerization: In this 





extended periods. Three to 5 parts 
per hundred parts of resin provide 
effective stabilization. 


A new textile fiber (Darlan, B. F. 
Goodrich Chemical Co.) based on 
vinylidene dinitrile is extremely 
soft, resilient, stable, moderately 
strong, and durable, according to 
the manufacturer. 


A gold ink for printing on vinyl 
provides good tarnish and green- 
ing resistance. (Claremont Pig- 
ment Dispersion Corp.) 


A vinyl-coated Fortisan awning 
fabric (Herculite Awning, Hercu- 
lite Protective Fabrics, Inc.), com- 
petitively priced with canvas, 
retains perfect fit under tempera- 
ture extremes. This fabric is light- 
weight, durable, and nonflamma- 
ble. Electronically-welded seams 
are said to prevent seam failures. 


Flexible vinyl film (Koroseal, B. 
F. Goodrich Industrial Products 


Co.), used as a vapor barrier be- 
tween roof deck and insulation, 
prevents drippage of flammable 
asphalt or tar which can add to 
the seriousness of industrial fires. 
The roof vapor-barrier construc- 
tion (Lexsuco, Inc.) has been 
proved by Factory Mutual tests 
as fire retardant with a Class 1 
rating. 


Cold-reduced steel sheets coated 
with vinyl (U.S. Steel Co.) prom- 
ise new decorative effects and 
long service in such equipment as 
refrigerators, radio and TV cabi- 
nets, wall panels, automotive 
bodies, stove and heater parts, 
railroad coach, club, and sleeping 
car interiors, and office and home 
furniture. 


A clear primer (69X-1406, The 
Stanley Chemical Co.) provides 
good plastisol adhesion to metal. 
Effective whether baked or air- 
dried, it is transparent and color- 
less and recommended for use 
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tem, the only materials pres- 
in the autoclave during poly- 
ization are the monomer and 
oxide catalyst. As it forms, the 
lymer is insoluble in its own 
ynomer; it is then separated in 
fluffy form from the monomer 
filtering or centrifuging. Bulk, 
well as suspension and solu- 

n polymerization, gives resins 

at are free from ionic impurities 

nd therefore useful for electrical 
pplications. Resins polymerized 
,y the bulk method readily absorb 
asticizers. 

Emulsion polymerization: Vinyl 
polymers can be polymerized in 
in aqueous medium containing 
an emulsifier and a water-soluble 
initiator. A typical “recipe” would 
consist of the following ingre- 
dients: 


Additives 


Monomer 100 

Water 180 

Fatty acid soap (such 
as sodium lauryl 
sulfate) 

Potassium persulfate 


Parts by weight 


2to5 
0.1t0 0.5 
This technique results in a col- 
loidal suspension of the polymer 
in water. Emulsion polymeriza- 
tion is more rapid than bulk or 


solution polymerization, but un- 
like these methods, it leaves ionic 
ingredients in the polymer which 
degrade the electrical properties. 


POLYVINYL CHLORIDE 





Polyvinyl chloride is a hard, 
tough, transparent, thermoplastic 
resin characterized by high in- 
herent strength. One of its out- 
standing properties is that it can 
be plasticized to a high degree of 
flexibility and still maintain ap- 
preciable strength. Vinyl chloride 
resins have exceptional resistance 
to many chemicals such as acids, 
alkalies, alcohols, and aliphatic 
hydrocarbons. In addition, they 
are resistant to oxidation and are 
self-extinguishing. These prop- 
erties are dependent, to a certain 
extent, upon the modifying in- 
gredients that may be added. 
Plasticizers, stabilizers, fillers, and 
pigments may all contribute to a 
significant change in the proper- 
ties of the end product. The in- 
corporation of heat stabilizers is 
required for the commercial use 
of polyvinyl chloride resins. For 
outdoor applications, light stabi- 


lizers also have to be incorporated. 
The most important types of 
polyvinyl chloride resins now be- 
ing produced are general-purpose, 
paste-type, and water-dispersed. 

General-purpose resins are 
granular white with 
particle diameters in the range of 
0.0025 to 0.0060 inch. They are 
either round, marble-like spheres, 
or porous, spongy particles de- 
signed to absorb plasticizers 
faster during processing. The 
specific gravity of the resin is 
approximately 1.4, and compound 
gravities range from 1.24 to 1.7, 
depending upon type and prop- 
erties of ingredients. Tensile 
strength ranges from 1400 p.s.i. 
in highly plasticized compounds, 
to 9000 p.s.i. in unplasticized com- 
pounds. 

Like the general-purpose type, 
paste-type resins are white pow- 
ders high in molecular weight, but 
their particle size is much smaller 
—in the range of 0.1 to 2.0 microns 
in diameter. These resins are used 
mainly in plastisol applications. 
When mixed with a plasticizer 
and fused by heating, useful end 
products are formed. The final 
compounded 


powders 


properties of the 





under clear plastisol or for other 
applications where a_ colored 
primer would be objectionable. 
The primer is also available in 
white, for improved water resist- 
ance (67X-832), and yellow, for 
corrosion resistance (66X-5457). 


A strippable, modified vinyl coat- 
ing (I-Sis 88, I-Sis Chemicals, 
Inc.), for copper and silver hol- 
lowware and flatware, protects 
them against tarnishing during 
packaging, shipping, and handling. 


Triethyleneglycol dimethacrylate 
(SR-205, Speciality Resins, Inc.) 
can be used as an alternative for 
tetra-ethylene glycol dimethacry- 
late for increasing stiffness and 
rigidity of plastisols. Among its 
applications are toys and gaskets. 


An anionic dispersed vinyl co- 
polymer latex (Geon 450X3, B. F. 
Goodrich Co.) shows considerable 
promise for expanding the use of 
latex paints to include exterior 


wood and masonry finishes, ac- 
cording to the manufacturer. It is 
internally plasticized and paint 
manufacturing is accordingly sim- 
plified. The excellent film-forming 
ability of the vinyl copolymer 
latex allows paint films to dry 
rapidly with good strength. 


An _ organosol formulation, 35 
parts plasticizer and 100 parts 
vinyl dispersion resin (Pliovic 
AO, Goodyear Tire and Rubber 
Co.), is used in decorative and 
protective coating applications on 
metal surfaces. The comparatively 
low plasticizer content permits 
production of a hard coating with 
less tack and greater chemical re- 
sistance than the more highly 
plasticized formulations. 


A medium -viscosity, general-pur- 
pose polyvinyl chloride resin 
(Pliovic S70, Goodyear Tire & 
Rubber Co.) processes readily at 
temperatures that would be mar- 
ginal or impossible for higher mo- 


lecular weight resins. It can be 
used as a blending resin for “tem- 
pering” high-modulus stocks. The 
average particle size of this white 
powder material is 40 microns; 
the specific gravity, 1.40; and the 
inherent viscosity, 0.86. 


A line of electrical tubings 
(Transflex and Hyflex, Irvington 
Div., Minnesota Mining & Mfg. 
Co.) has been modified to give 
fungus resistance without impair- 
ing flame resistance or clarity. 
The tubing is approved for both 
Class I and Class II (fungus re- 
sistance) in both Grade A and 
Grade B (general and low-tem- 
perature) as well as for Cate- 
gories 1 and 2 (self-extinguish- 
ing) for both temperature grades. 


A general-purpose  polyviny! 
chloride electrical insulating com- 
pound (VFD-9033, Bakelite Co.) 
is listed as conforming to UL re- 
quirements on 75° C. thermoplas- 
tic insulated electric blanket wire. 
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Extruded vinyl waterstop in- 
stalled in concrete floor effec- 
tively resists water pressure. 
(Photo, Bakelite) 


resins are similar to those of the 
general-purpose compounds, but 
because more plasticizer is used, 
in processing, the end products 
are not so hard. 

Water-dispersed resins or 
latices are finely-divided resin 
particles, approximately 0.2 
micron in diameter, suspended in 
water to about 50% total solids. 
The resin gravity is about 1.4, 
while the latex gravity averages 
1.19. It can be modified by adding 
plasticizers as emulsions, and 
by using solid modifiers as disper- 
sions. 

Polyvinyl chloride resins are 


blended with various ingredients 
which make them suitable for 
many applications. The more 
important commercial forms are 
plasticized compounds, disper- 
sions, plastigels, plastic alloys, 
and vinyl foams. 


Plasticized compounds 

Plasticizers are added to poly- 
vinyl chloride resins to obtain 
flexibility. The end use of the 
compound governs the selection 
of a_ particular plasticizer. 
Through the use of suitable 
plasticizers, vinyl chloride resins 
can be formulated for primary 
electrical insulation and general- 
purpose wire and cable jacketing 
material. Such compounds pro- 
vide high dielectric strength as 
well as toughness and chemical 
and moisture resistance. Con- 
stituents must be selected for the 
desired electrical properties. For 
example, aliphatic plasticizers are 
preferable for obtaining the best 
low-temperature flexibility; aro- 
matic esters and polyesters gen- 
erally impart a low degree of ex- 
tractability to the end product of 
the compound. 

Recently, there have been sev- 
eral developments of specialized 
plasticizers for specific applica- 
tions. One, based on a mixture of 


Vinyl! sheets—in both supported and unsupported form—serve as protective 
coverings and decorator materials in modern interior design. Living room shown 
below has ceiling canopy and chair upholstery of vinyl sheeting. Wall cover- 
ings are textured vinyl and floor is vinyl tile. (Photo, Vinyl! Fabrics Institute) 


iso- and terephthalate, rath 
than on ortho-phthalate ester, 
designed not to mar nitrocellulo 
lacquer. Another new materi 
satisfies the long-standing d 
mand for a vinyl chloride resi 
that does not need an extern 
plasticizer. The plasticizer is bui 
into the molecule, therefo: 
eliminating the problems involv: 
in the loss of plasticizer by ex 
traction or volatilization. Als 
available is a material that act 
initially as a plasticizer and ca 
then be polymerized in situ wit! 
a peroxide catalyst. This new typ 
plasticizer results in the produc 
tion of a low-viscosity plastiso] 
but the ultimate product is a hard 
rigid material. It also allows a 
wider latitude in formulation. 


Dispersions 

There are two commercially 
useful types of dispersions—plas- 
tisols and organosols. Plastisols 
are mixtures of resins and plasti- 
cizers. Organosols contain volatile 
liquids as well as resin and plas- 
ticizers. Thick, tough film can be 
obtained from these high-solids 
content materials based on vinyl! 
chloride and vinyl chloride-ace- 
tate resins. The dispersion tech- 
nique has made possible a great 
number of useful, economical in- 
dustrial coatings, formed by fus- 
ing at approximately 325 to 350° 
F. These coatings are heavier 
than those formed with copolymer 
resin-based solution coatings and 
are ideally suited for fabric, 
paper, and wire. The organosols 
may also be used as high-gloss 
metal finishes and dip coatings for 
such applications as electroplat- 
ing racks and dish drainers. Plas- 
tisols can be slush molded into 
articles of complex shape with 
thin sections beyond the capabil- 
ity of standard molding equip- 
ment. 


Plastigels 


Through the addition of various 
metallic soaps or certain organo- 
philic fillers, the plasticizers com- 
monly employed in compounding 
vinyl chloride resin-based plasti- 
sols can be gelled. Such modified 
plastisols have a putty-like con- 
sistency, yet flow readily under 
moderate pressures. When this 
pressure is removed, the flow is 
arrested by the rapid reformation 
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the gel structure. These gels 
tain their form up to 400° F. in 
yme instances. Known as plasti- 
ls. these substances offer added 
lds of utility for vinyl chloride 
sins in dispersion form. 
Plastigels may be extruded, 
lendered, molded, spread, em- 
ssed, or otherwise manipulated 
room temperatures under 
oderate pressures such as those 
ised for clay. This’ gives the plas- 
tigels the advantage of being fab- 
cated by ordinary clay or pot- 
tery techniques. Floor tile and 
heeting can be extruded, em- 
bossed, and cured in a strain-free 
state in the same manner as 
ceramic tile. Tubing and wire 
coatings can be extruded under 
low pressures in the plastigel 
state and cured in an oven or a 
hot liquid bath. 


Plastic alloys 

The use of physical mixtures 
of polyvinyl chloride and other 
resins is rapidly expanding. Poly- 
vinyl chloride has been blended 
with styrene-acrylonitrile, buta- 
diene-acrylonitrile, neoprene, and 
butadiene-vinylidene chloride to 
give greater impact resistance to 
pipe and similar products. 


Vinyl! foams 

Foams are cellular structures 
formed through the expansion of 
a fluid material by a gas. The gas 
is usually evolved by the degra- 
dation of a chemical known as a 
blowing agent which decomposes 
under heat, giving off copious 
amounts of gas. The plastic then 
expands and fills the mold used. 
If desired, of course, the cavities 
of the molds can be contoured to 
specific shapes, e.g., toys, novel- 
ties, etc. 

Depending on the production 
technique and formulation, the 
foams can be open-cell or closed- 
cell, flexible, or rigid. Among the 
advantages to be obtained with 
these materials are good aging 
properties, chemical resistance, 
fire resistance, and a low degree 
of permanent set. An additional 
feature is the ease with which 
vinyl foams can be fabricated. 
Presently employed fabricating 
techniques include cored and 
contour molding, molded products 
with integral surfacing materials, 
slab or sheet applications, elec- 
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Small items being successfully dip molded of vinyl! plastisol include tiny tips 
that cover ends of women's skirt hangers, hand grips for pliers, slip-on covers 
for keys, and covers for gasoline nozzles. (Photo, B. F. Goodrich) 


tronically heat-sealed vinyl foam 
slab, and electronically heat- 
sealed laminated structures. 


Applications 


One of the initial uses of vinyl 
chloride resins—electrical insula- 
tion—is an extremely large 
market today. Type TW, vinyl 
resin wire insulation, combines 
excellent electrical properties 
with fire resistance, abrasion re- 


sistance, ease of installation, and 
unlimited durability. 

In the form of film (0.003 to 
0.010 in.) and sheet (0.010 in. and 
thicker), vinyl chloride 
have found a practically inex- 
haustible market. From shower 
curtains and inflatables to vapor 
barriers and silo covers, these 
resins have proved their service- 
ability. Among the new applica- 
tions for polyvinyl chloride resins 


resins 


Vinyl sheeting finds majer market outlet in the design of attractive home 
pools and pool liners. Because of their toughness, the vinyl pools can take a 
summer's abuse without tearing, peeling, or cracking. Pools are easily dis- 
assembled and stored away during the winter. (Photo, Bakelite) 





Viny! coatings are used on river 
dam because they dry quickly, 
resist water, and protect against 
corrosion. (Photo, Bakelite) 


are a clear sheeting with excel- 
lent transparency for auto seat 
covers and a_highly-polished 
sheeting for handbags and lug- 
gage. 

One of the biggest and still- 
growing uses for vinyl chloride 
resins is in floor covering. Used 
most widely in resilient-type tile, 
these resins offer excellent abra- 
sion resistance and the oppor- 
tunity for attractive design. 

Extruded products include 
garden hose, refrigerator gaskets, 
intravenous tubing, window chan- 
nel seals, sliding door track, cove 
base for flooring, rigid pipe, and 
rigid channel strip for window 
frames. 

Some of the more prominent 
molded plastisol products are soft 
items such as grommets, slush 
molded boots, and rotational-cast 
doll parts. Rigid items, such as 
molded pipe fittings, phonograph 
records, electrical plugs, press- 
formed rigid trays used by 
photographers, tote boxes, and the 
like, are molded by conventional 
methods. High resin content, low- 
viscosity plastisols have con- 
tributed greatly to this expan- 
sion in plastisol molding and are 
expected to contribute even more 
by making it possible to combine 
molding and vinyl sponge forma- 
tion. 

Coatings based on polyvinyl 
chloride resins are applied to 
cloth, paper, wood, and metal for 
use as upholstery, clothing, wall 
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paper, and plywood veneer. A 
growing market for the 
coatings is as a protective, attrac- 
tive, and warm-to-the-touch cov- 
ering for business machine hous- 
ings. 


vinyl 
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P olyviny] acetate is prepared by 
the polymerization of vinyl ace- 
tate in the presence of a catalyst 
in a manner similar to vinyl 
chloride polymerization. Vinyl 
acetate resins are characterized 
by the absence of color, odor, 
taste, and toxicity. Polyvinyl 
acetate is available either as a 
granular resin or as a dispersion 
in water. These resins are readily 
soluble in ketones, esters, aro- 
matic hydrocarbons, and chlori- 
nated hydrocarbons. They are 
insoluble in water, aliphatic 
hydrocarbons, glycols, higher al- 
cohols, oils, and fats. A large 
portion of these resins goes into 
making adhesives and coatings. 
Properly formulated, they can be 
applied by brushing, molding, 


calendering, dipping, and _ rol] 
coating. Adhesive applications o! 
polyvinyl acetate include th: 
bonding of cellophane, paper 
cloth, mica, ceramics, metal, stone 
wood, leather, glass, and cellulos: 
ester sheets and film. Commer- 
cially, they are used as binders 
for metallic inks and for textil 
sizing. 

In coating applications, latices 
of these resins have wide ac- 
ceptance as a base for sealers, 
interior wall finishes, and ex- 
terior masonry coatings. Poly- 
vinyl acetate latices have excel- 
lent pore-filling qualities, are 
resistant to wood gums, oil-bas« 
topcoats, acids, and alkalies, and 
eliminate the need for flammable 
solvents. These resins have proved 
valuable as vehicles for paints and 
as saturants for fibrous materials 
where grease resistance and tear 
and wet strength are among the 
properties required. 

Among recent developments are 
preparations of vinyl acetate 
copolymers and terpolymers that 
give resins of improved water 
resistance. 


POLYVINYL CHLORIDE-ACETATE 





C opolymerization of vinyl chlo- 
ride with vinyl acetate results in 


a material which retains the 
toughness and chemical resistance 
of polyvinyl chloride and has in- 
creased flexibility. These copoly- 
mers are odorless, _ tasteless, 
water-resistant, and _ self-extin- 
guishing; they possess good di- 
electric properties and a low order 
of toxicity. The vinyl chloride 
content in these copolymers 
varies from 85 to 97 percent. Both 
solution and suspension poly- 
merization techniques are being 
used to manufacture this type of 
resin. 

Also like their parent polymers, 
vinyl chloride-acetate resins are 
modified by the addition of plas- 
ticizers, heat stabilizers, pigments, 
and fillers to obtain a variety of 
products. They are supplied as 
sheets, rods, tubes, granules, 
powders, and dispersions, and 
may be fabricated by standard 
molding, extrusion, calendering, 
casting, and coating techniques. 

Vinyl chloride-acetate copoly- 
mers have been particularly use- 


ful as coatings and in the form 
of unplasticized sheets. These 
copolymers are ideal for the for- 
mulation of solution coatings for 
a variety of applications. They 
may be dissolved in ketones, 
ethers, esters, and chlorinated 
hydrocarbons. Aromatic hydro- 
carbons, such as xylene and 
toluene, are commonly employed 
as diluents. As sheets, these resins 
are produced commercially with 
calendered, matte, or planished 
finish in a variety of thicknesses, 
colors, and degrees of trans- 
parency. One of the fastest-grow- 
ing applications for these resins 
is skin-packaging with cast vinyl 
film. In this process, film, made 
by casting dispersions onto a 
metal belt, is vacuum drawn 
tightly over the items to be 
packaged. 

Durable, flame- and chemical- 
resistant fabrics, protective cloth- 
ing, and filter and anode bags may 
be woven from extruded vinyl 
chloride-acetate resin monofila- 
ments, which are shrink-resistant 
at normal temperatures. Elas- 
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meric materials compounded 
om this polymer have excel- 
t abrasion resistance, tensile 
ength, and flexibility over a 
ide range of temperatures. Elas- 
sheeting and film of vinyl 
loride-acetate resins are used 
1r upholstery, handbags, luggage, 
askets, and packaging applica- 
tions. Vinyl chloride-acetate resin 
lastomers may be extruded into 
rods or tubes for electrical jacket- 
ing and insulation. 


POLYVINYL ACETALS 





T hese resins differ from poly- 
mers of vinyl chloride and vinyl 
acetate in that they do not result 
from the polymerization of mono- 
mer. Instead, polyvinyl acetals 
are produced from a condensation 
of polyvinyl alcohol with an alde- 
hyde. A polyvinyl acetate of a 
desired molecular weight is first 
dissolved in a solvent such as 
methanol and then hydrolyzed to 
polyvinyl alcohol. This hydrolysis 
product is reacted with an alde- 
hyde in the presence of moderate 
heat and a suitable catalyst such 
as sulfuric or hydrochloric acid to 
yield a typical cyclic acetal struc- 
ture. There are three main groups 
of polyvinyl] acetals—polyvinyl 
acetal itself, made with acetalde- 
hyde, polyvinyl butyral, and poly- 
vinyl formal—all having out- 
standing adhesive qualities. 

Polyvinyl acetal: This resin is 
used most often in adhesives, im- 
pregnating coatings, photographic 
film, sheets, rods, and tubes. Be- 
cause vinyl acetal resins have a 
slight yellowish cast, their use- 
fulness is limited to applications 
in which color is not a decisive 
factor. Polyvinyl acetal is proc- 
essed by casting, coating, extru- 
sion, and molding. 

Polyvinyl butyral: Because of 
its high degree of clarity, even 
under adverse conditions of mois- 
ture, heat, and cold, this resin is 
best known for its use as an elas- 
tic sheeting for safety-glass inter- 
layers. However, it also performs 
in an outstanding fashion as a 
base for wash primers or metal 
conditioners. Applied in an ex- 
tremely thin film, this conditioner 
provides an excellent adhesive 
bond for subsequent coats as well 
as a temporary resistance to cor- 
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rosion. Phenolic, alkyd, and oleo- 
resinous paints adhere to the 
wash primer, usually with im- 
proved performance. This primer 
permits an all-vinyl system to be 
used in marine and industrial ap- 
plications. For this application, 
and for molding compounds, viny] 
butyral resins are supplied as 
solution-grade granules. These 
resins can also be cross-linked by 
phenol-formaldehyde and urea- 
formaldehyde resins to produce 
coatings and adhesives for bond- 
ing rubber, cork, asbestos board, 
wood, glass, ceramics, cloth, 
paper, metals, and phenolics. 

Polyvinyl formal: Used chiefly 
in wire coatings in combination 
with cresylic phenolics, or other 
impregnants, these resins can also 
be molded, extruded, or cast. Like 
polyvinyl butyral, this resin re- 
sists alkalies, greases, oils, and 
water. However, it is not as com- 
patible with other resins as is 
polyvinyl! butyral. 


POLYVINYL ALCOHOL 





S ince vinyl alcohol does not 
exist in monomeric form, vinyl 
alcohol resins cannot be prepared 
by direct polymerization. They 
are produced by the hydrolysis 
of polyvinyl acetate in an alcohol 
solution, using acid or alkali 
catalysts. Acid catalysis is pre- 
ferred since it has been found 
that alkaline hydrolysis gives an 
undesirable color to the product. 
The degree of hydrolysis is a 
governing factor in the properties 
of the end products. These resins 
are generally soluble in water. 

Polyvinyl alcohol resins are 
processed by molding, extrusion, 
and solution coating. These resins 
produce tough, flexible products 
that are impervious to gases and 
water-insoluble solvents, such as 
aromatic and aliphatic hydro- 
carbons, chiorinated hydrocar- 
bons, and animal and vegetable 
oils. 

Products made from_ these 
resins are used in industrial hose 
assemblies, lubrication systems, 
X-ray equipment, and in labora- 
tory and pilot plant installations. 
In sheet or molded form they are 
used as diaphragms, gaskets, and 
friction rollers. 

Presently, efforts are underway 


to improve the water resistance 
of these materials. Partial acety- 
lation has been one method tried. 
Another development with this 
resin is a novel copolymer made 
with silane monomers for use as 
a varnish. Other new applications 
for polyvinyl alcohol are sponges 
and sizings for glass fibers. 


POLYVINYLIDENE CHLORIDE 





W hen vinylidene chloride is 
polymerized alone or copolymer- 
ized with vinyl chloride, a series 
of resins is produced, ranging 
from a flexible, moderately solu- 
ble material with a softening point 
of about 160° F., to a hard, tough 
product with a softening point of 
335° F. or more. These resins are 
characterized by extremely low 
water vapor-transmission, and 
exceptional oil, grease, and chemi- 
cal resistance, These properties 
are due at least in part to the 
high crystallinity of the resin. 

The basic resins are nonflam- 
mable and are soluble only in 
cyclic ethers and ketones. The in- 
solubility in most chemicals of 
some vinylidene chloride resins 
allows them to be used in many 
applications requiring exceptional 
chemical resistance. These poly- 
mers are compatible with very 
few other resins and plasticizers; 
however, they can be modified for 
specific applications. 

Polyvinylidene chloride resins 
have been found particularly well- 
suited for injection molding and 
extrusion. Extruded and oriented, 
these resins are used in weaving 
upholstery fabrics, draperies, and 
weather-resistant screening, as 
well as for rigid pipe and fittings. 
In film form, polyvinylidene 
chloride resins are used for a 
variety of heat-sealing packag- 
ing applications. 

Vinylidene chloride has been 
used most often when copoly- 
merized with vinyl chloride. Be- 
cause of the greater solubility of 
this copolymer, these resins are 
more valuable in the solution 
coating field than is either homo- 
polymer. Copolymers of vinyli- 
dene chloride-vinyl chloride can 
be used in metal and fabric coat- 
ings and in casting or calendering 
films. These films and coated ma- 
terials can be easily heat-sealed at 
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temperatures ranging from 275 to 
320° F. The copolymers can also 
be extruded to produce flexible 
tubing and electrical insulation 
for a variety of different applica- 
Polyvinylidene chloride 
copolymerized with acrylonitrile 
also possesses certain advantages 
for specialized end uses. 


tions. 


OTHER VINYLS 





Polyvinyl alkyl ethers: These 
resins are the result of the homo- 
polymerization and copolymeriza- 
tion of the end-products of the 
catalytic addition of acetylene 
to aliphatic alcohols. Polyvinyl 
methyl ether is a linear polymer 
characterized by its solubility in 
an extremely wide variety of sol- 
vents, its tacky nature, its solu- 
bility in cold but not hot water, 
and its compatibility with num- 
erous other resins and polymers. 
It is supplied in unmodified form 
in 50% aqueous solution, or in 
50% solution in various organic 
solvents such as isopropanol and 
toluene. Included in this class of 
resins are vinyl methyl ethers, 
vinyl ethyl ethers, and a linear 
copolymer consisting of alternat- 
ing methyl] vinyl ether and maleic 
anhydride units. This latter resin 
is soluble in both water and 
organic solvents. These resins 
offer good aging characteristics, 
low order of toxicity, ease of pro- 
cessing, and good adhesive quali- 
ties. Applications include pres- 
sure-sensitive adhesives, tackifiers 
in adhesives, and binders in paper, 
textile, and leather industries. 

Considered particularly useful 


Small items, such as ball-point 
pen refills, can be economically 
skin-packaged in cast vinyl 
film. (Photo, Bakelite) 


as an ingredient in making pres- 
sure-sensitive adhesives are poly- 
vinyl ethyl ethers. For this appli- 
cation, these resins are com- 
pounded with varnish-type phe- 
nolics or rosin derivatives. In the 
form of high-molecular-weight 
resins, polyviny] ethyl ethers are 
sold as solvent-free slabs or in 
heptane solution. Low-molecular- 
weight polyvinyl ethyl ethers are 
sold as solvent-free, very viscous 
liquids and also in heptane solu- 
tion. 

Polyvinyl pyrrolidone: This 
resin is prepared by the controlled 
polymerization of 1-vinyl-2-pyr- 
rolidone to yield products of vary- 
ing molecular weights. Generally 
supplied as a white powder that is 
soluble ir water and a great num- 
ber of organic solvents, the poly- 
mer is compatible with many 
plasticizers, including glycerol, 
sorbitol, and the ethylene, diethy- 
lene, and polyethylene glycols. It 
is also compatible with polyvinyl 
alcohol in various ratios. 

Because of its inherent inert- 
ness and low toxicity, polyvinyl 
pyrrolidone is extremely im- 
portant in biological and phar- 
maceutical applications. It has 
been found particularly useful as 
an extender for blood plasma for 
treatment of shock, certain dis- 
eases, and vascular disorders. 
Other uses of this resin include 
a gelatinous substitute for photo- 
graphic emulsions, an agent to 
increase the solubility of iodine 
and certain dyes, a_ stripping 
agent for textile dyes, a dispers- 
ing agent in suspension poly- 
merization, and more recently as 
an ingredient in hair sprays. 

Polyvinyl carbazole: This resin 
is produced by the polymerization 
of monomeric N-vinyl carbazole, 
a product of the reaction between 
carbazole and acetylene. The most 
outstanding characteristics of 
these resins are their electrical 
and chemical resistance. They are 
resistant to acids and alkalies, and 
are insoluble in aliphatic hydro- 
carbons, alcohols, ethers, carbon 
tetrachloride, and paraffin oils. 
The impact strength of vinyl car- 
bazole resins is low, but it can 
be improved by extrusion-orient- 
ing the material into fibers at 430° 
F. These resins are processed by 
molding, impregnating, or coating. 

New vinyl resins: One of the 


most recently-developed viny 
resins, polyvinyl naphthenate, ji 
particularly useful as a thickene: 
Copolymerized with vinyl acetat: 
it promises to be extremely use 
ful as an interlayer for safet, 
glass. Polyvinyl benzoate and 
polyvinyl fluoride are two othe: 
new resins which look promising 


References 


Consult the Subject Index fo: 
additional information concerning 
vinyl polymers and copolymers 
For specific information on injec- 
tion molding, see p. 650; extru- 
sion, see p. 702. See the Adhe- 
sives, Coatings, Films, Foamed 
Plastics, and Plastics Properties 
Charts for information on proper- 
ties and trade designations. For 
sources of vinyls, see Directory 
Index, p. 1018. 

“Vinyl cast on paper carrier,” 
Mopern Ptuastics 34, 126 (Dec. 
1956). 

“Portable ditch,” Moprern Ptas- 
tics 34, 110 (Nov. 1956). 

“Chrome protected by viny] 
spray,” by H. Chase, Mopern 
Priastics 34, 147 (Oct. 1956). 

“Plastisol viscosity—tempera- 
ture characteristics,” by W. D. 
Todd, D. Esarove, and W. M. 
Smith, Mopern Puastics 34, 159 
(Sept. 1956). 

“Vinyl lining prevents water 
seepage,” Mopern Ptastics 33, 
180 (July 1956). 

“Improved ester - plasticized 
polyvinyl chlorides,” by W. F. 
Fischer and B. M. Vanderbilt, 
Mopern Ptrastics 33, 164 (May 
1956). 

“The economic stabilization of 
vinyl chloride polymer,” by H. V. 
Smith, Brit. Plastics 29, 373 (Oct. 
1956). 

“Vinyl epoxy stearate: prepara- 
tion, polymerization, and proper- 
ties of polymers and copolymers,” 
by L. S. Silbert, Z. B. Jacobs, 
W. E. Palm, L. P. Witnauer, W. S. 
Port, and D. Swern, J. Polymer 
Sci. 21, 161 (Aug. 1956). 

“Vinyl laminate,” by C. F. Kier- 
nan and A. J. Lombardi, Product 
Eng. 27, 167 (July 1956). 

“Window shades in _ vinyl,” 
Modern Packaging 29, 99 (Apr. 
1956). 

“Industrial applications for dis- 
persions of vinyl resins,” by R. L. 
Norum, SPE J. 12, 21 (Jan. 1956). 


RESINS AND MOLDING COMPOUNDS 





Rigid Vinyls 


yY JEAN F. MALONE* 
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Rigid polyvinyl chloride pipe, 
valves, and fittings (Koroseal, 
B. F. Goodrich Industrial Prod- 
icts Co.) make it possible to 
handle active hypo and developer 
solutions used in film processing 
like water. In a new motion pic- 
ture processing laboratory (Con- 
solidated Film Industries), a net- 
work of more than 1600 ft. of 
polyvinyl! chloride pipe, 1/10th the 
cost of special stainless steel pipe 
and weighing 25% less, carries the 
solutions through the entire sys- 
tem. 


Rigid polyvinyl chloride pipe is 
to be used by the U.S. Navy for 
carrying sea water to wash down 
all exterior parts of a vessel that 
has been subject to contamina- 
tion by radioactive fallout. Every 
ship in the Navy will be thus 
equipped. Navy specifications are 
MIL-P-19119 (Bureau of Ships), 
Nov. 8, 1955, and two amendments, 
No. 1, April 27, and July 2, 1956. 


Polyvinyl chloride lining (Fligid, 
Kaykor Industries, Inc.), for pro- 
tecting tanks, vessels, and other 
process equipment against corro- 
sion, is now available in two 
standard thicknesses, 0.055 in. 
(Fligid-55) and 0.085 in. (Fligid- 
85). The lining, a continuous 
laminate of plasticized and un- 
plasticized polyvinyl chloride, 


combines the strength and corro- 
sion resistance of the unplasti- 
cized material with the ability of 
the plasticized PVC to be bonded 


to other materials. 


Vinyl cement (VC-2, Schwartz 
Chemical Co.) is used in bonding 
rigid polyvinyl chloride pipe for 
use in such underground installa- 
tions as sprinkler systems and 
irrigation projects. The pipe can 
be joined as soon as it is cemented. 
In 10 to 15 min., the cement dries. 


Unplasticized polyvinyl chloride 
pipe, duct, and sheeting (Ryertex 
Omicron, Corroplast, Inc.), for 
chemical- and corrosion-resistant 
applications, is made from a spe- 
cial low-molecular-weight resin 
(Vipla, Chemore Corp.). 


A modified rigid polyvinyl chlo- 
ride compound (Vygen 2201, Gen- 
eral Tire Co.) for calendering 
does not have the rubbery nerve 
frequently found in rubber-resin 
blends and has a minimum of heat 
build-up during processing. A 30- 
mil sheet can be drawn 9 in. deep. 


New equipment (Masland Dura- 
leather Co.) produces rigid vinyl 
sheets up to 54 in. wide and 102 
in. long. Various thicknesses can 
be achieved, and all materials are 
laminated and stress relieved. 





ees polyvinyl chloride ma- 
terials, also known as unplasti- 
cized PVC, were hardly more 
than a_ subject of explora- 
tory interest in the United States 
prior to 1950. Since that time, 
their unique combination of 
chemical and physical properties 
* Product Engineer, Plastic Materials, B. F. 
Goodrich Chemical Co., Cleveland, Ohio. 


Recent Developments and References were 
prepared by the editors. 
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has become well-known. The 
chemical inertness of rigid vinyls 
is often their prime recommenda- 
tion. They can withstand many 
strong acids and alkalies, metallic 
and ammonium salts, and organic 
media such as alcohol and ali- 
phatic hydrocarbons. These ex- 
cellent chemical properties are 
combined with equally advan- 
tageous physical characteristics. 


Tensile and _ flexural 
abrasion resistance, and heat dis- 


strength, 


tortion temperature are among 
the best of the thermoplastics. In 
addition, rigid PVC materials will 
not support combustion, they can 
be formed on conventional equip- 
ment, and 
aging properties are excellent 


their electrical and 


Classification 

At present, there are three dis- 
tinct types of rigid 
copolymer of polyvinyl chloride 
was developed somewhat earlier 
than the straight PVC types. It 
has succeeded in capturing a large 
share of the market in the record 
industry and is extensively used 
to make sheet for binder covers, 
playing cards, relief maps, ad- 
vertising displays, lighting com- 
ponents, and embossed and pat- 
terned wall coverings. The recent 
development of extruded sheet 
will probably support a sizable 
increase in the sale of PVC 
copolymer to the packaging field 
and may initiate active competi- 
tion in the manufacture of re- 
frigerator liners. Projected figures 
for 1965 indicate that the total 
volume for rigid sheet 
should approach 50 million 
pounds. Of this volume, the 
largest portion will be based on 
PVC copolymers. 

The two rigid PVC types are 
straight, unplasticized polyvinyl 
chloride. A normal-impact PVC, 
commonly referred to as Type I, 
is stronger, more rigid, more re- 
sistant to chemicals, and has a 
higher temperature service range 
than its companion polymer. Type 
II is modified during the manu- 
facturing process to obtain in- 
creased resistance to impact. The 
slight loss in chemical and physi- 
cal properties that results from 
this modification is not sufficient 
to interfere with its use except 
in the most critical applications. 

There is a significant difference 
between the products usually 
made of the two rigid PVC ma- 
terials and those made of the 
rigid copolymer. The latter is pre- 
dominant in the field of rigid 
sheet and postformed variations 
of sheet, while the straight PVC 
plastics have been successful in 
heavier structural designs. Both 
normal- and high-impact stock 
are extensively used for 
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pipe fittings, valves, heavy-gage 
panels, and many specialized ex- 
truded components such as elec- 
trical ducts, window and door 
framing elements, and architec- 
tural moldings. 

The variations in physical prop- 
erties among the three rigid vinyl 
types determine to a large extent 
their general areas of use. As 
shown in Table I, below, the 
values for many properties are 
mainly equivalent, but distinc- 
tive differences do occur in vari- 
ous other properties. 


Extrusion of rigid vinyl 
Although molding and cal- 

endering are important methods 

of forming normal- and _ high- 


impact PVC, extrusion consumes 
the largest volume and is very 
likely to increase its lead in the 
years immediately ahead. A large 
amount of credit for the growth 
of extruded products must be 
given to the improved processing 
techniques that have been de- 
veloped. Laboratory and produc- 
tion data have accumulated to 
the point that reliance on trial 
and error and personal skill has 
been largely supplanted by a 
body of sound technical knowl- 
edge. As a direct result, high 
standards have been established 
for pipe and tubing, and new 
markets have been encouraged. 

The extrusion of pipe, as an 
example, has progressed in qual- 





TABLE I: Physical properties of rigid vinyls 





A.S.T.M. 
Method 


copolymer 


Rigid 
vinyl RigidPVC Rigid PVC 


Type I Type II 





Specific gravity 792- 
47T 


Tensile strength, p.s.i. 638- 
49T 


Flexural strength, p.s.i. 790- 
49T 


Flexural modulus, 10° p.s.i. 790- 
49T 


Izod impact, ft.-Ib./in. of 256- 
notch @ 72°F. 47T 


Izod impact, ft.-lb./ in. of 256- 
notch @ —20°F. 47T 


Thermal expansion 10°/°C. 696- 
47T 


Heat distortion, °F. @ 66  468- 
p.s.i. 45T 


Heat distortion, °F. @ 264 648- 
p.s.i. 45T 


Rockwell hardness 785- 
48T 


Moisture absorption 570-42 


% in 24 hr. 


Dielectric strength, short D149-44 


time, v./mil 


Dielectric constant @ D150-47 


10° cycles 
Ultra-violet resistance 
Heat formability 
Flammability, in./min. 


Thermal conductivity, 
10* cal./em.*/sec./°C, 


1.37-1.45 1.38 1.35 


7500 8500 6000 


13,500 


5.0 


0.8 


0.05 


1400 


3.0-3.5 


Good 
Fair 
Self-extinguishing 
3.5 
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ity and has become sufficiently 
standardized to accurately pre 
dict performance under speci 
fied conditions. Large cross-sec 
tions are much less a problen 
than they once were. A 14-in 
pipe, for example, is now bein; 
produced as a commercial item 
Despite its size, the surface finis} 
is excellent, and roundness and 
wall thickness are maintaine 
within very small tolerances. 

An increasing amount of rigid 
PVC is being used to extrude 
custom shapes. In addition to 
the familiar chemical and outdoo: 
aging characteristics of rigid PVC, 
many custom applications require 
strength in thin cross-sections, 
smooth finish, a wide choice of 
color, and excellent dimensional! 
stability. These qualities have 
contributed to the success of 
window framing and tracks, slid- 
ing door channels, trim com- 
ponents for cameras, air condi- 
tioning units and refrigerators, 
architectural moldings, and many 
other similar designs. Many of 
the parts listed above bring rigid 
PVC in direct competition with 
aluminum and other metals, but 
increased production rates and 
lower material costs are closing 
the margin that originally favored 
the use of metals. 

Improvements have also been 
made in the design of dies for 
the extrusion of rigid PVC sheet. 
Sheet varying from 5 to 120 mils 
with good uniformity in thick- 
ness across the width has been 
extruded in pilot operations. Dies 
up to 24 in. in width have al- 
ready been tested with excellent 
results. The rate of production is 
good, and the appearance of the 
sheet has been generally clear 
and free of faults. From all re- 
ports the development of wider 
dies will soon prove equally suc- 
cessful. The lower cost of ex- 
truded rigid PVC sheet should 
promote more active participation 
in competitive areas previously 
dominated by other plastic ma- 
terials. 


Markets and prospects 

The markets for rigid polyvinyl 
chloride are most commonly di- 
vided between pipe, pipe fittings, 
extruded profiles, and formed 
sheet applications. Taking this 
more or less arbitrary division 
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a guide, the markets for rigid 
1yl products can be outlined as 
llows: 

Pipe: Anticipated volume for 

60 is approximately 50 to 60 

llion Ib., and the growth in 

e of vinyl pipe is still so active 

at many predict that this rate 

increase will be maintained 
vr a considerable length of time. 
Foremost applications for rigid 
vinyl pipe and the reasons that 
vinyl pipe can be expected to 
grow in these various fields are 
sted in Table II, right. 

Extruded profiles: Specialized 
shapes have been expanding very 
rapidly and can be expected to 
consume several million pounds 
by 1960. Gutters, downspouts, 
framing elements, automotive 
trim, protective rails, and literally 
hundreds of other shapes con- 
tribute their share. 

Sheet: The total of 50 million 
lb. of rigid vinyl sheet predicted 
for 1965 consumption will be di- 
vided among the classifications 
listed in Table II, right. There 
should be a natural expansion in 
all these applications when the 
extrusion of sheet becomes com- 
mercial, but particular growth 
may be expected in packaging, 
laminates, and lighting com- 
ponents. Lower costs should also 
encourage expansion into new 
markets such as_ refrigerator 
liners, housings, and luggage. 


Standards and specifications 


The Society of the Plastics In- 
dustry has been successful in 
establishing commercial stand- 
ards for both rigid sheet and pipe. 
Late in 1955, the standard for 
sheet (CS201-55) was published 
by the U. S. Dept. of Commerce. 
It governs dimensions and allow- 
able tolerances, uniformity of 
color, transparency, and _ finish, 
and specifies certain chemical and 
physical requirements. A similar 
code for pipe (CS207-57) sets 
specifications for outside diame- 
ter, wall thickness, and roundness 
in cross-section. Standards for 
hydrostatic burst, impact tests, 
immersion, flattening, and heat 
shrinkage are also being con- 
sidered at the present time. The 
Bureau of Ships and Army Ord- 
nance, recognizing the increasing 
importance of rigid vinyls, have 
developed their own specifica- 
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TABLE Il: Applications of rigid vinyls 





Application 

Oil fields 

Gas mains and 
service lines 

Irrigation 

General service 


Chemical industry 


Conduit 


Application 


Packaging 
Transportation 


Signs and displays 
Lighting and glazing 
Decorative laminates 
Chemically resistant 
applications 
Graphic arts 


Electrotyping 


Playing cards 


Records 


Notebook binders 


Contour maps 


PIPE 


Reasons for use 


Resistant to crude oil and salt water. Very low paraffin 
build-up. 


Resistant to the impurities carried in natural gas. Not 
affected by electrolytic corrosion when buried. 


Light, easy to install. Can be buried and will maintain 
full flow for extended periods of time. 


Noncontaminating. Easy to install and requires no 
maintenance. 


Will resist most acids, alkalies, and widely used com- 
mercial solvents. 


Good electrical properties, tough, and resistant to 


weathering and age. Nonflammable. 


SHEET 


Reasons for use 


Noncontaminating, clear, easily printed. 
Durable, waterproof, easily maintained. 


Easily formed. Wide choice of color. Can be silk 
screened, lithographed, or preprinted. 


Good transmission of light, flame-resistant, dull finish 
for excellent diffusion. 


Strong, nonflammable, wide choice of color, smooth or 
embossed finish. 


Inert to most chemicals, easily fabricated, durable, and 
relatively inexpensive. 


Wide choice of color, fine detail, and easily printed by 
a variety of methods. 


Takes a fing, clean impression, and is resistant to inks, 
abrasion, and flexure. 


Easily printed in color, easily cleaned, and very durable. 


Molds to a very fine detail, improving fidelity and elim- 
inating surface noise. Virtually unbreakable. 


Tough, flexible, variety of color, and easily printed. 


Easily and accurately formed; can be colored and 
printed. 





tions for extrusion and molding 
compounds, as well as for pipe 


and sheet. 


tics 34, 129 (October 1956.) 

“Roll bending,’ by M. Jukich, 
MoperN Puastics 33, 138 (Apr. 
1956). 
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Vulcanized Fibre 


BY J. MACADAM* 


O ne of the oldest plastic ma- 


terials known to industry, vul- 
fibre is basically a 
laminate built up from 
cellulose paper. It differs from 
other laminates in that the layers 
of paper are bonded together by 
the gelatinized surfaces of the 
cellulose fibers. No added adhe- 
other binder is 


canized 
cotton 


sive, resin, or 
needed. 

The special type of waterleaf 
paper used for vulcanized fibre 
manufacture is made in a wide 
variety of weights, colors, and 
physical qualities. In the produc- 
tion process the paper is satur- 
ated with zinc chloride, which 
causes the individual cellulose 
fibers to swell and become cov- 
ered with a layer of gel. This 
gelatinized cellulose flows to- 
gether and so bonds the contact- 
ing fibers and layers of paper. 
Lamination is improved by use 
of heat, pressure, and time under 
carefully controlled conditions. 


Properties 

Based on unit weight (about 
half that of aluminum), vulcan- 
ized fibre is one of the strongest 
materials available to industry. 
Depending on_ grade, tensile 
strength ranges from 6000 to 
12,000 p.s.i.; flexural strength 
limits are 12,000 to 20,000 p.s.i.; 
compressive strength is 20,000 to 
30,000 p.s.i.; shear strength is 
12,000 to 15,000 p.s.i.; and impact 
strength is 4 to 8 ft.-lb./in. of 
notch. Rockwell hardness is R60 
to R100 and the modulus of elas- 
ticity is 750,000 p.s.i. This com- 
bination of qualities gives a ma- 
terial capable of absorbing re- 
peated shock and impact loads. 
Dielectric strength varies with 
thickness, to values over 300 
v./mil. Vulcanized fibre is “Class 
A” insulation and in heat resist- 
ance is superior to cellulose insu- 
lation of the unconverted type. 

Indicative of the expanding 
* Applications engineer, National Vulcanized 


Fibre Co., Wilmington, Del 
References were prepared by the editors. 
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field for this versatile material is 
the new list of grades defined by 
N.E.M.A. 


Grades 

Electrical insulation grade is 
primarily intended for electrical 
applications and others involving 
difficult bending or forming op- 
erations. It is sometimes referred 
to as fishpaper. 

Commercial grade is considered 
the general-purpose grade, some- 
times referred to as “Mechanical 
and electrical grade.” It posses- 
ses good physical and electrical 
properties and fabricates well. 

Bone grade is characterized by 
hardness and_ stiffness 
associated with higher specific 
gravity. It machines smoother 
with less tendency to separate 
the plies in difficult operations. 

Trunk and case grade conforms 
to the mechanical requirements of 
“Commercial grade,” but has 
better bending qualities and 
smoother surface. 

Flexible grade is made suffi- 


greater 


Hamper, trimmed with high- 
impact styrene, is made of cold 

b d vulcanized fibre. Good 
dimensional stability and chem- 
ical resistance dictated choice 
of material 





ciently soft by incorporating 
plasticizer to make it suitable fo 
gaskets, packing, and similar ap 
plications. It is not recommende: 
for electrical use. 

Abrasive grade is designed a 
the supporting base for abrasiv: 
grit for both disk and drum sand 
ers. It has exceptional tear re- 
sistance, ply adhesion, resilience 
and toughness. 

White tag grade has smooth 
clean surfaces and can be printed 
or written on without danger of 
ink spread. 

Bobbin grade is used for the 
manufacture of textile bobbin 
beads. It punches well unde: 
proper conditions, but is firm 
enough to resist denting in use. 
It machines to a very smooth sur- 
face. 

Railroad grade is for use as 
railroad track joint, switch rods, 
and other insulating applications 
for track circuits. It conforms to 
A.A.R. Signal Section Specifica- 
tion for Hard Fibre. 

Hermetic grade is used as elec- 
tric motor insulation in hermetic- 
ally sealed refrigeration units. 
High purity and low methanol 
extractables are essential because 
it is immersed in the refrigerant. 

White grade is recommended 
for applications where whiteness 
and cleanliness are essential re- 
quirements. 

Shuttle grade is designed for 
gluing to wood shuttles to with- 
stand the repeated pounding re- 
ceived in power looms. 

Pattern grade is made to have 
best dimensional stability and 
least warpage for use as patterns 
in cutting cloth, leather, and 
similar materials. 
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Resins for Coatings 


Y R. A. CALSIBET* 


| om coatings have been 
ed since prehistoric times, but 
trocellulose was one of the first 
an-made materials used in coat- 
First employed in 1855, it 
manufactured from wood 
and nitric acid. Since that 
nitrocellulose has been used 
great variety of industrial 
lacquers—and is still extensively 
used today. 

Coumarone-indene resins ap- 
peared after 1910 and were the 
first truly synthetic materials 
available for varnish making. An- 
other very important development 
at this time was the discovery by 
Leo H. Baekeland of the first 
phenol-formaldehyde 
plastic. These new materials 
marked the beginning of the mod- 
ern plastics industry. Coating 
uses, however, were restricted by 
non-oil solubility. 

One of the first applications 
was the use of baking lacquers 
for brass beds. This coating was 
,an alcohol solution cf a phenolic. 

Later, the “Albertols” were de- 
veloped. These were phenolics 
modified with natural resins or 
esters to provide oil-solubility. 

The next milestone in the de- 
velopment of synthetic coating 
resins came in 1928 when a sub- 
stituted 100% phenolic resin, sol- 
uble in drying oils, was devel- 
oped. This made possible the fa- 
miliar phenolic varnishes. 

After 1928, new coating resins 
appeared regularly. As each new 
material took its place, it natu- 
rally replaced a number of old 
material uses, but also developed 
new markets of its own. Alkyd 
resins became very important 
after 1930 and have grown to 
where they now account for 60% 
of protective coating resins. 

Vinyl coating resins were in- 
troduced in the early thirties and 
acrylate and methacrylate resins 


practical 


* Manager, Surface Coating Materials Div., 
Industrial Products Dept., Bakelite Co., a Div 
f Union Carbide Corp., 30 E. 42 St., New 
York, N. Y. 

Recent Developments and References were 
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for coatings appeared shortly 
thereafter. Amine resins and 
chlorinated rubbers also came in- 
to the picture about this time. 

Styrene resins entered the coat- 
ings field about 1937 in the form 
of a water emulsion, but did not 
achieve importance until the ad- 
vent of water-base paints. 

The coming of World War II 
created a tremendous need for all 
sorts of plastic materials. In the 
coatings field, in particular, res- 
ins came into greatly increased 
demand for use in the protection 
of all sorts of critical wartime 
equipment—as well as to protect 
against a wide variety of new and 
difficult conditions that paints had 
not had to withstand previously. 
Such was the preoccupation with 
wartime materiel, however, that 
the tide of new developments was 
sharply curtailed. 

Probably the most spectacular 
plastic that grew out of the war 
was polyethylene. Its use in coat- 
ing packaging materials such as 
paper, cellophane, foil, and box- 
board has mushroomed over the 
past decade. Epoxy resins were 
developed during the war, but 
were not marketed commercially 
until later. They have since ex- 
hibited an impressive growth pat- 
tern in coating metals and other 
materials. Another extremely 
fruitful wartime invention was 
the vinyl butyral wash primer or 
metal conditioner. First used to 
protect U. S. Navy ship bottoms, 
wash primers have now spread to 
many other applications where 
metals must be so protected. 

Following the war, the devel- 
opment of new techniques and 
materials was resumed in force, 
and there have been remarkable 
strides in the last decade: vinyl 
dispersions for cloth and metal 
coatings; vinyl acetate, acrylic, 
and styrene-butadiene latices for 
wall paints; styrenated alkyd 
paints; and petroleum and poly- 
terpene resins for varnishes. A 
new development in 1954 was the 


“cold-mix” technique of phenolic 
varnish preparation which obvi- 
ated cooking the vehicle. 


Cellulose derivatives 


Chemistry and 
Cellulose derivatives are prepared 
by reacting either cotton linters 
or specially prepared wood pulp 
with appropriate reagents. All the 
derivatives can be prepared with 
varying degrees of substitution 
and polymerization. Substitution 
occurs by reaction with the hy- 
droxyl groups of the cellulose 
molecule. Solubility and compati- 
bility characteristics can be ad- 
justed by varying the type and 
amount of substitution. Cellulose 
itself is a very high-molecular 
weight material, and manufacture 
of derivatives always involves a 
reduction in the chain length. As 
the molecular weight is reduced, 
solution viscosity, tensile strength, 
and flexibility are all lowered. 

Properties and major applica- 
tions: Cellulose esters are useful 
in the preparation of lacquers, and 
include cellulose nitrate (nitro- 
cellulose), cellulose acetate, cellu- 
lose acetate butyrate, and cellu- 
lose ethers. Cellulose nitrate is the 
most widely used derivative for 
coatings. It is soluble in many sol- 
vents, compatible with many 
resins and plasticizers, and has 
excellent interior and exterior 
durability. Almost all cellulose 
nitrate lacquers are sold for in- 
dustrial use; the largest markets 
are auto and furniture finishes. 

Cellulose acetate has outstand- 
ing clarity and ultra-violet color 
retention, and has moderate heat- 
and greaseproofness as well as 
solvent resistance. It is soluble in 
only a few high-cost solvents and 
is not compatible with many other 
resins and plasticizers. It is used 
in specialty lacquers where 
greaseproofness is an asset. 

Cellulose acetate butyrate is a 
mixed ester with wider compat- 
ibility with resins and plasticizers 
than the straight acetate. It is 
noted for clarity and resistance to 
discoloration. Cellulose 
butyrate is used in clear alumi- 
num or aluminum foil coatings, 
paper coatings, and others. 

There are two important cel- 
luluose ethers. Ethyl cellulose is 
used to prepare specialty coat- 
ings where alkali resistance, color 
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Primer coatings are available 
(National Starch Products Inc.) 
which provide good adhesion be- 
tween polyethylene 
coatings and 


extrusion 
difficult-to- 
adhere substrates as _ polyester 
film (Mylar) and foil. These coat- 
ings dry tack-free and can be 
formulated with typical flexo- 
graphic ink solvents thus giving 
versatility in the method of ap- 
plication. According to the manu- 
facturer, presence of primer per- 
mits lower extrusion tempera- 
tures, thereby minimizing possi- 
bilities of oxidation and resultant 
odor formation in the polyethyl- 


such 


ene. 


Half of the latex paint sold in 
1960, according to a recent esti- 
mate, will be of the polyvinyl 
acetate type, as compared with 
about 20% in 1956. In 1948, sales 
of all latex paints amounted to 2 
million gallons; by the end of 
1956, they were selling at the rate 
of 60 million gallons per year. 


A free-flowing powder (Whirlsint 
K-51, National Polymer Products, 
Inc.) specially prepared for use 
in a coating process (Whirlclad) 
developed by the manufacturer is 
basically formulated from chlori- 
polyethers. Coatings ob- 
tained from this material are said 
to have exceptional chemical re- 
sistance, good dimensional stabil- 
ity, excellent mechanical proper- 
ties, and outstanding electrical 
characteristics over a wide tem- 
perature range. 


nated 


Two fast-curing surface coating 
resins (Cyzac 1006 and Cyzac 
1007, American Cyanamid Co.) 
provide maximum hardness and 
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much greater impact and chem- 
ical resistance than conventional 
finishes. Other properties claimed 
for these “nitrified ester res- 
ins” are flexibility, high initial 
gloss and excellent gloss reten- 
tion, unusually good enamel sta- 
bility, and better adhesion than 
conventional finishes. One of 
these coating resins (Cyzac 1006), 
generally used with a primer, is 
intended for applications in which 
color retention and the hardness- 
impact relationship are important. 
The other (Cyzac 1007), generally 
used without a primer, gives baked 
finishes with unusually good ad- 
hesion and impact resistance, and 
for many applications may be ap- 
plied over unprimed steel. 


A universal spray finish (Logo 
R-200, Logo, Inc.) works well on 
all polystyrenes and polystyrene 
copolymers, butyrate, phenolics, 
polyesters, and other materials. 


A colloidal dispersion (Dispersion 
No. 235, Acheson Colloids Co.) of 
metallic copper in a lacquer solu- 
tion provides a highly conductive 
surface coating to nonconductors. 
It is suggested for printed cir- 
cuitry, electroplating of non- 
conductors, and for application on 
components of radar equipment, 
hearing aids, and electronic meas- 
uring devices. The dispersion is 
cheaper than other coatings and 
is applied easier than copper foil. 


A brushable coating (Coverlac 
SC-242C, Spraylat Corp.) can be 
used as a mold release for epoxy 
resin laminates on plaster molds, 
as a barrier release coating on 
metals against epoxy or other ad- 
hesive resins during: bonding op- 





erations, and for masking meta 
surfaces during spraying and bak 
ing cycles. The coating air-drie 
to form a waterproof, chemical- 
resistant film that has good heai 
resistance and is easily peele 
from the formed part. The sam: 
compound is available in a spray- 
able consistency (Coverlac SC- 
242C-1). 


Two epoxy coating resins (Mara- 
set gray enamel No. 750 and Mar- 
aset clear varnish No. V760, Mar- 
blette Corp.), characterized by 
strong adhesion to a variety of 
materials and excellent resistance 
to a wide range of chemicals, are 
useful as an anticorrosion pro- 
tective coating for chemical 
equipment. 


Sprayable plastisol compounds 
(Flintlok and Tufkote, Auburn 
Button Works) are available in a 
range of specifications. One group 
(Flintloks) are recommended for 
coating interiors of storage tanks 
and processing equipment subject 
to corrosion, and for application 
to machinery, to appliances, to 
equipment, and all metal products. 
Another group of plastisol sprays 
(Tufkotes) give a thicker, more 
cushiony coat in textures ranging 
from shiny or satin to pebble, 
wrinkle, or leather grain. 


A two-component low-density 
polyurethane coating (Laminar 
X-500, Magna Coatings & Chemi- 
cal Corp.), catalyzed for air cure, 
is recommended for protecting 
magnesium, aluminum alloys, and 
other metals (ferrous and non- 
ferrous) against corrosion. Avail- 
able in colors, it can be used on 
reinforced plastics and wood. 





stability, low-temperature flexi- 
bility, toughness, or good electri- 
cal properties are desired. This 
ether is compatible with waxes, 
which leads to its use in paper 
coatings. Other applications in- 
clude strippable coatings, bowling 
pin coatings, and cable lacquers. 
Ethyl hydroxyethyl cellulose is a 
new entrant in the field. This 
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ether has aliphatic hydrocarbon 
solubility, and is used widely in 
silk screen printing inks, where 
the aliphatic solvents make for 
better working conditions. 


Phenolic resins 

Chemistry and manufacture: 
Phenolic resins are condensation 
polymers of a phenol and some 


material that supplies methylene 
(-CH2-) or substituted methyl- 
ene linkages, usually formalde- 
hyde. In addition to pheno] itself, 
a number of substituted phenols 
are commonly used in the pro- 
duction of coating resins. Each of 
these phenols imparts its own 
particular group of characteristics 
to the resin. In general, ortho- 
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para-substituted phenols 

id oil-dispersible resins, while 

ta-substituted and pure phe- 

s lead to indispersibility. 

The catalyst greatly affects the 

iction. Acid catalysts promote 

pid resin formation and perma- 
ently thermoplastic products. 
With alkaline catalysts, the reac- 

n proceeds more slowly and oil- 
nsoluble products result unless 
stopped at an intermediate stage. 

Properties and major applica- 
tions: There are four important 
types of phenolic resins used in 
coatings. The thermoplastic oil- 
soluble resins or phenolic var- 
nish resins can be incorporated 
into a wide variety of coating 
formulations outstanding in dura- 
bility, drying speed, water resist- 
ance, and toughness. Resistance to 
many chemicals and solvents is 
excellent, but strong acids and 
alkalies should be avoided. 

The varnish resins find impor- 
tant uses in spar varnishes; ma- 
rine and fresh water primers and 
enamels; structural steel primers 
and enamels; industrial mainte- 
nance finishes; and many others 
where the maximum weathering 
protection is required. 

The thermosetting oil-soluble 
resins are widely used to up- 
grade varnishes based on inex- 
pensive natural resins such as 
rosin and ester gum. The results 
are markedly improved drying 
speed, water resistance, chemical 
and solvent resistance, and dura- 
bility. These resins greatly ac- 
celerate the viscosity-increase 
rates of oils in the varnish kettle. 
They are often processed with 
blown oils to produce air-drying 
coil impregnating varnishes that 
are completely through-curing, 
tough, and solvent-resistant. 

The thermosetting non-oil-sol- 
uble resins are alcohol-soluble 
baking coatings, and are used 
where the highest order of 
chemical and solvent resistance is 
desired. These materials are used 
in tank and tank-car linings for 
milk, wine, and acid. They are also 
used in many types of chemical 
processing equipment. In addition, 
they are compounded into coat- 
ings for drums, pails, and other 
fabricated metal products requir- 
ing high chemical and abrasion 
resistance. 

The phenolic dispersions are a 
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distinctive class of coating mate- 
rials. They consist of a dispersion 
of highly polymerized oil-resin 
particles in aliphatic or aromatic 
hydrocarbon liquids. They dry 
readily, solely by solvent evapo- 
ration. In combination with var- 
nishes or alkyds, they form tough, 
durable, fast-drying, moisture- 
resistant films having good adhe- 
sion to metals. Dispersion finishes 
are often recoated with lacquer 
after drying. They are used in 
corrosion-resistant aircraft pri- 
mers, quick-drying shop coats, 
metal product primers, traffic 
paints, and lacquer undercoats. 


Alkyd resins 

Chemistry and manufacture: 
Alkyd resins are normally defined 
as branched-chain polyesters 
which have been modified with 
fatty monobasic acids of the un- 
saturated type. “Polyester,” on 
the other hand, usually refers 
only to linear condensation prod- 
ucts of glycols and dibasic acids. 

The amount and type of oil 
modification in alkyd resins ex- 
erts a profound effect on the final 
coating properties. Those modi- 
fied with saturated fatty acids 
are of the permanently liquid or 
nondrying type. They are used 
only as modifiers or plasticizers 
for nitrocellulose and amine-fof- 
maldehyde type resins. Those 
alkyds modified with unsaturated 
or “drying”-type fatty acids, 
harden or “dry” into films, either 
by air-drying or baking. Alkyds 
generally contain 30 to 70% oil. 

Properties and major applica- 
tions: Short-oil alkyds contain 
fewer aliphatic fatty acid chains 
and hence tend to be incompatible 
with aliphatic solvents. They are 
usually supplied as solutions in 
aromatic solvents. Short-oil al- 
kyds using nonoxidizing oil acids 
such as coconut or castor are 
widely used as plasticizers for 
cellulose nitrate formulations. 
The alkyd provides adhesion, 
flexibility, durability, and color 
retention to automotive and other 
fast-drying finishes. These alkyds 
are also baked with urea and 
melamine resins to give hard, 
tough coatings for washing ma- 
chines, refrigerators, home freez- 
ers, and other appliances. Such 
appliance finishes have outstand- 
ing gloss and whiteness retention, 


and resist food stains, detergents, 
and mild acids and alkalies. 
Short-oil oxidizing alkyds made 
with soya or dehydrated castor- 
oil acids are used in all types of 
industrial baking finishes. Metal 
cabinet enamels, automotive 
enamels, and can coatings are a 
few of these. 

The medium and long-oil al- 
kyds are known widely for their 
use in many household paints. 
Using oxidizing oils, these alkyd 
finishes air-dry to a film of ex- 
cellent durability and gloss reten- 
tion. Flat wall paints, enamels, 
and porch, floor, and deck paints 
are a few specific examples. 


Vinyi resins 

Chemistry and 
Vinyl resins are thermoplastic 
materials made by simple linear 
polymerization of their mono- 
mers. The monomers may be 
manufactured either from ethyl- 
ene or acetylene. For example, 
vinyl chloride may be prepared 
from the reaction of chlorine on 
ethylene or hydrogen chloride on 
ethylene, followed by dehydro- 
chlorination, or hydrogen chlo- 
ride on acetylene. Likewise, viny] 
acetate is obtained from acetylene 
and acetic acid. The polymeriza- 
tion reactions are usually carried 
out at moderate temperatures 
with peroxide catalysts. 

Vinyl chloride-acetate and 
other copolymers are readily pre- 
pared from the particular mon- 
omers. Polyvinyl alcohol is ob- 
tained by hydrolysis of the ace- 
tate, and reaction of the alcohol 
with butyraldehyde yields poly- 
vinyl butyral. Vinylidene chlo- 
ride monomer is produced by the 
pyrolysis of trichloroethane or by 
the treatment of trichloroethane 
with lime. 

Properties and major applica- 
tions: There are two fundamental 
ways in which all viny] resins can 
be incorporated in coating ma- 
terials—as solutions or as disper- 
sions. Of the solution coatings, 
the chloride-acetate copolymers 
are the most widely used. These 
resins are applied from ketone 
solutions to form films of great 
strength, durability, and abrasion 
resistance. Chemical resistance is 
excellent; films are not attacked at 
normal temperatures by alkalies, 
mineral acids, alcohols, greases, 
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oils, or aliphatic hydrocarbons. 
Permeation by water vapor is ex- 
tremely low. Higher vinyl chlo- 
ride content increases chemical 
and solvent resistance and higher 
molecular weight increases the 
abrasion resistance, but these are 
accomplished with a lowering of 
solubility, of course. 

Baking 
good adhesion to smooth metal. 
air-dry adhesion to 
other difficultly-ad- 
hered-to surfaces can be obtained 
by polymerizing small amounts of 
other polar groups in the resin. 
Vinyl copolymer-based coatings 
are always pigmented for exterior 
use, and this, coupled with proper 
additives, very good 
heat and light stabilization. Plas- 
ticizers are usually added te in- 
crease flexibility or to speed the 
evaporation of solvents. 

One of the 
polymers has been in linings for 
soft-drink cans, where 


formulations develop 
Excellent 
metal and 


provides 


chief uses for co- 


beer or 
they are used as topcoats over 
phenolic or epoxy primers. Others 
antifouling paints, 
masonry coatings, paper milk car- 


are marine 


ton coatings, and maintenance and 
sanitary enamels. 

Polyvinyl butyral forms the 
basis of the well-known “wash 
Applied to metal sur- 
faces, wash primers air-dry to 


primers.” 


provide temporary protection and 
to serve as a base for the applica- 
tion of topcoats. The most impor- 
tant use of wash primers to date 
the production of 
maintenance paints. 

Vinyl acetate resins are odor- 
less, tasteless materials with ex- 
heat-sealability and ad- 
hesive properties. They resist 
weak alkalies, weak acids, and 
salt solutions. For solution coat- 
ings, alcohols and ketones are the 
usual Applied from 
properly formulated _ solutions, 
these resins are used for adhe- 


has been in 


cellent 


solvents. 


sives, in milk cartons, and in pa- 
per coatings and leather finishes. 

Vinylidene chloride is often 
copolymerized with acrylonitrile 
for coating use. The coatings are 
flexible, strong, and have been 
found to show outstanding re- 
sistance to mineral acids, solv- 
ents, and moisture. Applied from 

solutions, these resins 
been used in steel tank 
linings, pipe linings, maintenance 


ketone 
have 
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finishes, and in chloride-acetate 
strippable coatings to provide 
greater cobwebbing. 

In dispersions, the resin, instead 
of being dissolved in the liquid 
is suspended in it as 
very small particles. This over- 
comes the solubility limitations of 
vinyls, permitting higher resin 
solids (60% or more) and the use 
of the more abrasion- and chem- 
ical-resistant grades. Costs are 
much reduced. Dispersions must 
be baked after application. 

Organosols are vinyl resin dis- 
persions in plasticizer-organic sol- 
vent mixtures. They are used as 
coatings on lawn furniture, office 
equipment, and on automobile 
dashboards. Plastisols consist of 
resin and plasticizer only, and are 
widely used to coat such con- 
sumer items as wire goods and 
novelties, and many industrial 
items such as fume ducts, pump 
impellers, and _ steel carrying 
hooks. 

A third type of dispersion is 
polyvinyl acetate latex paint. 
These coatings dry rapidly by 
water evaporation to form con- 
tinuous, tough, non-re-emulsifi- 
able films. They are used widely 
in interior wall paints, adhesives, 
and paper and textile finishes. 


medium, 


Acrylates and methacrylates 


Chemistry and manufacture: 
These resins, like the vinyl resins 
to which they are related, are 
derivatives of olefinic hydrocar- 
bons. The monomers are pre- 
pared by esterifying acrylic or 
methacrylic acids with alcohols. 
The monomers may then be poly- 
merized separately, or copoly- 
merized with each other or with 
other materials such as vinyl 
chloride. 

Properties and major applica- 
tions: Coating formulations con- 
taining these thermoplastic acry- 
late and methacrylate resins are 
usually formed from organic sol- 
vent solutions or from latices. 
The methacrylate polymers pro- 
duce generally harder films with 
lower flexibility than the acrylate 
polymers. Also, the methyl esters 
are generally harder than higher 
esters such as ethyl or butyl, but 
are not as flexible. Consequently, 
methyl methacrylate polymers 
produce the hardest and most 
rigid films. Except for the latices, 


coatings are generally baked an 
have excellent resistance to wate 
alcohols, alkalies, acids, oils, an 
greases. Water-white clarity an 
excellent light stability permit t} 
use of the full color range, ir 
cluding whites and pastels. Ad 
hesion is enhanced by addin 
maleic-modified vinyl resins. 

Heat-resistant white ename! 
fluorescent coatings, cloth coat 
ings, and toilet-seat enamels ai 
a few solution applications. Othe: 
are clear coatings for silver, pape: 
and cloth lampshades, painting: 
and raincoats. Decorative and 
metalized coatings can also b 
applied to plastic articles. 

A newer development is th 
growing popularity of acryli 
latex dispersions for interior and 
exterior wall paints. These fin- 
ishes have durability, lack of 
odor, fast drying speed, and ease 
of application. They have also 
been used successfully for coat- 
ing leather. 


Styrene resins 

Polystyrene is a polymerization 
product of vinylbenzene which in 
turn is derived from ethylene 
and benzene. Styrene polymerized 
alone is not too generally used as 
a coating material because of its 
brittle nature. Plasticized poly- 
styrene latices, however, have had 
quite wide use over the last 
decade in coatings for porous sur- 
faces. Upon drying, these water- 
base paints form films that have 
good water and abrasion re- 
sistance, acid and alkali resist- 
ance, and color retention. Films 
are nonblocking and have good 
retention of flexibility on aging 
and exposure. Polystyrene latices 
are used in coatings for concrete 
blocks, wallboard, fresh plaster, 
paper, leather, and cloth. 

Styrene-butadiene copolymers 
of high styrene content are a very 
important item in latex paints 
for interior walls and in clay coat- 
ings on paper. As the water con- 
tent of such coatings dries, the 
resin particles fuse into tough, 


elastic films. 


Polyethylene resins 
Polyethylene resins are essen- 
tially long-chain saturated hy- 
drocarbons, and are formed from 
ethylene by high pressure, tem- 
perature, or catalyst. Polyethyl- 
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resins offer an unusual 
up of properties to the coat- 
field. Abrasion-resistant, flex- 
. strong, heat-sealable, clear, 
1 light in weight, these resins 
impervious at 


practically 
jinary temperatures to min- 
1 acids, strong alkalies, and 


st nonpolar solvents. Mois- 
e vapor transmission is ex- 
emely low. 
The most significant coating 
plications of polyethylene have 
een in the packaging field, where 
t has been used in combination 
vith paper, cellophane, foil, box- 
board, and others. Hot-solution 
and hot-melt methods of coating 
have been used at times for this. 
The hot-solution technique in- 
volves the danger of using hot 
solvents (at or near their flash 
point) and hot melting may pro- 
mote degradation of polyethylene. 
Thus, in recent years the extru- 
sion coating process has ac- 
counted for the lion’s share of 
this market. Extrusion coating is 
an easy one-step technique that 
requires no solvents. The resin is 
hot for short periods only, and 
the chance of degradation is low. 
Of recent commercial signifi- 
cance are white-pigmented poly- 
ethylene coatings on boxboard. 
These materials are being exten- 
sively used for packaging bakery 
products, and undoubtedly will 
spread to other food products. 
Polyethylene-coated paper is 
being used for multiwall bags; 
individual packages for food, 
tobacco, and cosmetics; and 
photo-sensitive paper. Polyethyl- 
ene-coated cellophane is excellent 
for many liquid-containing prod- 
ucts such as ketchup, pickles, 
sauerkraut, suntan oils, and meat. 
Foil has been made much more 
suitable and versatile by poly- 
ethylene coatings. Cubed beef- 
steak, instant coffee, dehydrated 
soup, liquid shampoos, and mili- 
tary protective laminates have 
used this combination. 
Polyethylene resins are being 
used in increasing quantities to 
upgrade various different types 
of paraffin waxes. Milk cartons 
have been a big market for poly- 
ethylene-wax blends. Other uses 
are for bread wrappers, wax 
papers, kitchen wraps, and multi- 
wall bags. In short, these blends 
fit in where an economical coat- 
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ing is desired having properties 
akin to the unmodified polyethyl- 
ene materials. 


Epoxy resins 

Most epoxies used in coatings 
are condensation polymers of epi- 
chlorohydrin and bis-phenol A. 
By varying the proportion of re- 
actants, a wide range of molecular 
weights may be obtained. Increas- 
ing the amount of epichlorohydrin 
lowers the molecular weight of 
the product. The lowest-molecu- 
lar-weight epoxy resins are vis- 
cous liquids, while the highest 
polymers are hard, brittle solids. 

Epoxy resins give outstanding 
properties to coatings: excellent 
chemical resistance; excellent 
flexibility, impact resistance, and 
abrasion resistance; and superior 
adhesion to all the commonly 
coated surfaces. The coatings can 
be formulated to be resistant to 
most liquid and gaseous industrial 
chemicals and products, liquid 
foodstuffs, and other difficult ma- 
terials. Only strong mineral acids 
should be avoided—but fumes and 
splashes are withstood well. 

Epoxy resins may be used in 
coating formulations three ways. 
The lower-molecular-weight ma- 
terials are cured upon application 
by mixing with reactive materials 
such as amines or polyamides. 
The medium - molecular - weight 
resins are cooked with vegetable- 
oil acids to form esters, much in 
the same way as alkyds. Both the 
amine-cured and esterification- 
type resins can be formulated for 
baking or air-drying. The baked 
resins, naturally, exhibit the bet- 
ter resistance properties, being 
more fully reacted. In addition, 
the amine-cured finishes contain 
a greater proportion of epoxy 
resin so the epoxy properties are 
present to a greater degree. 

The uses for the amine-cured 
epoxies are centered where low- 
temperature conversion, high 
solids, and high chemical re- 
sistance are required. Collapsible 
tube finishes, electrical insulation 
varnishes, drum linings, and fur- 
niture finishes are important ap- 
plications. Outside coatings for 
gas and oil pipelines are an in- 
teresting large-volume potential. 
Tar-epoxy combinations are the 
latest development in pipes. 

Polyamide-cured epoxy resins 


have been successful on paper 
and cardboard surfaces, such as 
boxes, cartons, outdoor signs, and 
paper book covers. 

Markets for epoxy esters in- 
clude baking coatings for food 
cans, machine tools, and hard- 
ware. Air-dry formulations are 
used as floor varnishes and as in- 
dustrial maintenance paints. The 
highest-molecular-weight resins 
are used in baking formulations 
with phenolic, urea, or melamine 
resins. Having the highest resist- 
ance properties of the epoxies, 
such coatings are found on tank 
cars and drums, as well as on 
metal furniture. 
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Resins for Adhesives 


BY R. F. BLOMQUIST* 


of practical adhe- 
sives based on synthetic resins 
began in this country in the early 
1930’s with the introduction of 
urea and phenol resin adhesives 
for wood and certain other ma- 
terials. Advances made since that 
time have been rapid, with much 
of the stimulation coming from 
the unusual and often severe re- 
quirements for adhesive-bonded 
components in military uses. 


Adhesive bonding 


Adhesive bonds offer a number 
of advantages over mechanical 
and other methods of fastening: 

1) The joining together of cer- 
tain materials that are difficult or 
impossible to attach by other 
methods, e.g. bonding paper 
labels to cans or bottles. 

2) Economical and _ efficient 
bonding of small pieces of adher- 
ends into larger units, eg, 
structural laminated timbers for 
buildings and naval vessels made 
up of small pieces of wood bond- 
ed together into a large piece. 

3) Production of smoother sur- 
faces and contours, e.g., use of 
adhesives eliminates need for 
rivets in aerodynamic surfaces in 
aircraft, and in bonded clutch and 
brake facings. 

4) More efficient and uniform 
transfer of stresses from one 
member of the assembly to an- 
other, e.g., sandwich panels, pre- 
fabricated stressed-cover build- 
ing panels, adhesive-bonded 
metal helicopter rotor blades, etc. 

5) More efficient design of 
component parts through better 
selection of individual com- 
ponents. 

6) Less chance of corrosion in 
joints between dissimilar metals, 
e.g., adhesive reduces galvanic 
action caused by direct metal-to- 
metal contact. 

7) Better sealing action for 
*Chemist, Forest Products Laboratory (main- 
tained at Madison, Wis., in cooperation with 
the University of Wisconsin), Forest Service, 
U. S. Dept. of Agriculture. 

References were prepared by the editors 


Recent Developments will be found in section 
on Adhesive Bonding. See p. 818 
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gases and liquids in joints, e.g., 
assembly of wooden boats with 
modern water-resistant adhe- 
sives. 

At the same time, there are 
certain limitations to adhesive 
bonding. Authorities are now 
generally agreed that the actual 
nature of adhesion is very likely 
one of specific chemical or phys- 
ico-chemical attraction of the ad- 
hesive for the material bonded. 
In general, polar adhesives bond 
best to polar materials, and non- 
polar adhesives bond best to 
nonpolar materials. Thus, to 
achieve optimum performance, it 
is necessary to select an adhesive 
with the proper chemical char- 
acteristics. 

Joints involving two different 
adherends are likely to experi- 
ence particularly significant in- 
ternal stresses when undergoing 
changes in temperature or mois- 
ture content. Many of these prob- 
lems of internal stresses may be 
minimized by modifying the 
physical properties of the adhe- 
sives by judicious incorporation 
of plasticizers, fillers, etc. 


Forms of adhesives 


Any adhesive must generally 
wet the surface to be bonded and 
must possess a certain amount of 
flow when bonding pressures are 
applied, to produce satisfactory 
bonds. Therefore, most adhesives 
are used in the liquid form and 
are generally supplied as liquids, 
or as solids to be dissolved or 
dispersed in a solvent at the time 
of use. Such liquid adhesives 
may be ready to use as received, 
or may require the addition of 
catalysts, fillers, extenders, and 
other components at the time of 
use. Tape adhesives are becom- 
ing increasingly popular because 
of their ease of application. These 
include the pressure-sensitive 
types that are ready to use, ad- 
hesive-coated papers and fabrics 
to be activated by moistening 
with water or other solvents, and 


solid, supported, or unsupport: 
tapes to be cured by hot-pres: 
ing. 


Types of adhesives 


Adhesives may be classified « 
the basis of the mechanisms b 
which they harden and devel 
joint strength, as follows: 

Air-drying or solvent-relea: 
types: These adhesives are solu- 
tions, emulsions, or dispersions 
the bonding agent—such as ther 
moplastic resin or rubber—ir 
water or an organic solvent. In 
all cases, at least a part of the 
solvent must be lost from the ad- 
hesive film to produce the gelling 
or hardening by which final bond 
strength is achieved. The solvent 
may be lost to the air by open- 
air drying before the joint is as- 
sembled, as with many rubber- 
base adhesives, or it may be 
largely transferred into the 
porous adherends after assembly, 
as with certain emulsion-type 
adhesives or water-base adhe- 
sives of vegetable gum or starch 
origin. 

Hot-melt or fusible types: Ad- 
hesives that can be liquefied suf- 
ficiently by melting to produce 
the necessary flow in bonding are 
commonly used by the hot-melt 
process. Such adhesives solidify 
again upon cooling. Often this is 
a reversible process, resulting in 
bonds that are thermally sensi- 
tive. Hot-melt adhesives are 
generally fast-setting and are 
particularly suitable in such ap- 
plications as modern high-speed 
bookbinding and packaging. 

Pressure-sensitive types: Such 
adhesives are characterized by 
high degrees of initial tackiness 
so that they bond instantly when 
slight pressure is momentarily 
applied to force the two mating 
surfaces together. Bonds are gen- 
erally rather low in strength 
compared to those with other 
types of adhesives, but their rapid 
setting under contact pressures 
makes them extremely attractive, 
both as liquid adhesives and in 
the popular pressure-sensitive 
tapes. 

Chemically-reactive types: 
These adhesives are applied as 
liquids or as tapes, but are set to 
an insoluble, infusible state by 
undergoing a chemical reaction. 
The rate of this reaction increases 
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he temperature increases, and 

» also be controlled by cata- 
Casein glues and certain 

er adhesives based on natural 
ducts may be formulated so 

t they develop strength and 
manenee, at least partially, by 

h chemical reaction. However, 
most glues of this type are based 
t present on the various thermo- 
tting resins, and are applied in 
uid form. A number of new 
tape adhesives have recently 
been introduced, particularly for 
metal-bonding, which liquefy 
rapidly when heated in the cur- 


ing process and _ subsequently 


cure by chemical action. 


Adhesive materials 

Adhesives from materials of 
natural origin: Many of the earli- 
est adhesives were based on 
proteins from various natural 
products. The proteins from 
hides, sinews, and other animal 
sources are still widely used as 
adhesives for wood and paper. 
They are dispersed in water to 
form a gel, which is then melted 
and applied as a hot-melt, or, by 
protection with suitable gel de- 
pressants, cooled again to room 
temperature for application. Such 
animal proteins are also used in 
gummed paper coatings. Casein 
and soybean proteins are modi- 
fied with lime and caustic soda 
to produce important adhesives 
for wood and paper. Blood pro- 
teins are sometimes used alone, 
but more often with soybean and 
other proteins, or in combination 
with thermosetting resins, as ply- 
wood adhesives. A practical blood 
adhesive for room-temperature 
pressing of interior-type soft- 
wood plywood has recently been 
announced. Carbohydrates such 
as starches and dextrines are dis- 
solved in water and used primari- 
ly as paper adhesives, either in 
liquid form or as gummed coat- 
ings. Other important adhesives 
based on asphalt are used as mas- 
tics in emulsion or solution form 
to bond flooring tiles to subfloors. 
Low-cost adhesives based on sul- 
fite paper-mill residues are still 
used as linoleum cements. 

In general, adhesives based on 
naturally-occurring materials 
have good dry strength, good per- 
manence under mild conditions, 
and satisfactory handling prop- 
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erties for many applications. 
However, they have moderate-to- 
low resistance to water and high 
relative humidities. Some im- 
provements in these latter prop- 
erties can be obtained by incor- 
poration of tanning agents for the 
proteins or of fungicides to re- 
duce the accompanying biological 
attack. Such benefits are general- 
ly only of limited value for the 
more severe exposure conditions. 

Urea-formaldehyde: These res- 
ins enjoy wide popularity, par- 
ticularly in the wood industries, 
because of their versatility, light 
color, and relatively low cost. The 
basic resins may be formulated 
with the proper catalysts for 
pressing either at normal shop 
temperatures or with added heat. 
Glue lines may be heated for 
faster curing by hot platens, 
heated chambers, cr with high 
frequency. Their widest use is in 
bonding hardwood plywood for 
furniture, doors, and other archi- 
tectural uses. Another important 
use is in edge-gluing lumber for 
furniture. 

Urea resin adhesive joints are 
strong when either dry or wet, 
and have good permanence under 
mild conditions. However, resist- 
ance to continuous or intermittent 
heat or high humidity will reduce 
joint strengths _ significantly. 
Glue-line costs in plywood made 
with these adhesives may be re; 
duced by incorporation of wheat 
flour or other cereal flour ex- 
tenders, although at some sacri- 
fice in moisture and water 
resistance. Permanence of the 
straight urea resin joints may be 
increased by incorporation of 
melamine resins or resorcinol. 
Special formulations are offered 
for use where thick glues must 
be tolerated. 

Phenol-formaldehyde: These 
resins are used principally in ad- 
hesives for exterior-type soft- 
wood plywood, in which bonds 
(properly made) are more dur- 
able than the wood itself, under 
exterior and other severe service 
conditions. Thin paper impreg- 
nated with a phenol resin is used 
as a film glue, especially for 
bonding together very thin, frag- 
ile veneers that would be difficult 
to spread with liquid adhesives. 

Phenol resin adhesives are 
commonly pressed and cured at 


270° F. or higher. Attempts to 
develop practical room-tempera- 
ture-setting phenol resin adhe- 
sives by use of highly acid 
catalysts have been only moder- 
ately successful, because in some 
cases the strong acids required 
have damaged wood and other 
cellulosic fibers being bonded. 

Phenol resins are also used for 
bonding rock wool or glass fibers 
in roll- or batt-type thermal in- 
sulation. They are important 
components, when modified with 
thermoplastic resins or synthetic 
rubbers, in metal-bonding ad- 
hesives in aircraft, and for bond- 
ing copper or silver foils to in- 
sulating plastics laminate back- 
ings in the production of printed 
circuits for electronic equipment. 
In these applications the adhe- 
sive bond must resist the subse- 
quent etching and _ soldering 
operations. 

Melamine-formaldehyde: Ad- 
hesives based on these resins 
combine the high durability of 
the phenol resins with the light 
color of the urea resins. Such 
adhesives are normally cured at 
240° F. or higher. Attempts to 
reduce the curing temperature of 
these adhesives have not been 
promising. At present, melamine 
resins are used primarily in com- 
binations with urea resins to pro- 
duce adhesives for hardwood 
plywood that will meet the stand- 
ard boil-cycle tests and be suit- 
able for use under the more 
severe service conditions where 
straight urea resins are inade- 
quate. Such melamine-urea res- 
ins are cured at 240° F. or higher, 
and tend to approach the high 
durability of straight melamine 
resins as the proportion of mela- 
mine resin increases. 

Resorcinol: Adhesives based on 
resorcinol resins combine the 
room-temperature-curing prop- 
erties of the urea resins with the 
high permanence of the phenol 
and melamine resins. They are 
currently important for laminat- 
ing wood members for boats and 
for other exterior uses, such as 
bridge timbers and _ utility-pole 
cross-arms. For gluing strong, 
high-density species, curing at an 
elevated temperature may be re- 
quired. Their relatively high cost 
has limited their wider use. 

New formulations of copoly- 
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merized phenol-resorcinol resins 
have reduced the cost of these 
adhesives somewhat, but further 
reductions are desirable for wider 
application, as in prefabricated 
house panels and laminated barn 
rafters. Resorcinol resin adhe- 
sives are reported to bond well to 
rubbers and to certain plastics, 
such as laminates of phenol or 
melamine resins. Resorcinol res- 
ins are also used for coating or 
priming rayon and nylon tire 
cords to produce better bonding 
of the rubber and cords in tire 
production. 

Epoxies: Originally these res- 
ins were condensation products 
of epichlorohydrin with some 
hydroxy compound, the most 
typical being bisphenol. The 
linear polymers produced were 
then converted into thermoset 
polymers by cross-linkage with 
certain reactive groups on the 
chains by means of carboxylic 
acid or amine curing agents. Ad- 
hesive formulations have thus 
been developed with either room- 
temperature-setting properties or 
the ability to cure at tempera- 
tures of 200 to 390° F. Since some 
resins are liquids and others can 
be dissolved in reactive solvents, 
such as allyl glycidyl ether, it is 
possible to formulate 100% re- 
active liquid systems for easy ap- 
plication and bonding under con- 
tact pressures. 

Epoxy resin adhesives will 
bond remarkably well to a var- 
iety of different adherends, in- 
cluding plastics, wood, metals, and 
glass. These properties recom- 
mend their use in the aircraft 
industry for bonding metal skins 
to metal or glass-fabric honey- 
comb cores. Recent requirements 
for greater degrees of heat resist- 
ance for adhesives in aircraft and 
missiles have stimulated further 
research on development of new 
epoxy resins that are based on 
hydroxy compounds other than 
bisphenol, on the search for more 
effective curing agents, and on 
combinations of epoxy resins with 
other materials, such as phenol 
resins. 

Vinyls: Vinyl resins, in either 
solution or emulsion form, have 
found wide acceptance in bond- 
ing applications. Of greatest in- 
terest are emulsions of polyvinyl 
acetate or of copolymers of this 
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resin and other resins. These 
emulsion adhesives were origi- 
nally used for bonding paper, for 
carton sealing, and for similar 
applications. They have since been 
reformulated for wood gluing. In 
the latter use, they are proving 
suitable particularly for assembly 
of furniture and cabinet work. 
Earlier limitations of low mois- 
ture and temperature resistance, 
and of creep and cold flow under 
sustained stresses have been 
partially overcome. Recent modi- 
fications of polyvinyl resin emul- 
sions with phenol or urea resins 
have reduced some of these 
limitations without sacrificing the 
advantages these emulsion adhe- 
sives possess in ease of use and 
speed of setting. 

Cellulosic derivatives: Cellu- 
lose esters, particularly cellulose 
acetate and cellulose nitrate, have 
long been used in solvent dis- 
persions as household cements. 
They bond well to paper, and to 
certain plastics, wood, and 
leather. They are often used as 
adhesives in shoe manufacturing. 

Acrylates: Polymers of methyl 
methacrylate and ethyl acrylate 
are often used as adhesives for 
plastics, paper, and other ma- 
terials, where a tough, transpar- 
ent, flexible film may be required. 
In some cases the monomer may 
be used as the adhesive to be 
polymerized in the joint. Recent- 
ly, special acrylate resin formula- 
tions have been developed for 
metal-bonding applications. 

Polyesters: Esters of maleic 
and phthalic acids with polyhy- 
droxy compounds (such as gly- 
cols) are used as adhesives, or as 
ingredients in pressure-sensitive 
adhesive compositions. Unsatur- 
ated polyesters, like those of 
maleic acid and glycols, are used 
as adhesives for bonding fibrous 
glass-polyester laminates to 
themselves. 

Isocyanates: Polyurethane de- 
rivatives of polyester resins and 
certain diisocyanates have re- 
cently been used to formulate 
special adhesives for polyure- 
thane elastomers (or foams) and 
for bonding rubber. These new 
resins offer interesting bonding 
properties for several materials. 

Elastomers: Both natural and 
synthetic rubbers are widely used 
as adhesives, mainly as solutions 


in certain organic solvents. Su 
adhesives may vary from simp 
solvent-release adhesives  f, 
bonding paper and similar m: 
terials at room  temperatu: 
where only light bond strengi 
is required, to special thermoset 
ting formulations for heat-curi: 
with special vulcanizing agent 
Such rubber-base adhesives a 
widely used in the fabrication 
rubber goods, including tires, {: 
bonding rubber to other ma 
terials, such as metals, or for th 
repair of rubber articles, such a 
tires and tubes. Recently, neo 
prene-base cements in organi 
solvents have been adapted fo 
field application of plastic lam- 
inates to plywood (or othe: 
bases) for counters and _table- 
tops. These cements are also used 
in fast, continuous processes fo: 
bonding such materials in com- 
mercial production, using infra- 
red drying and pinch rollers for 
applying pressure. This latter 
process is also being used for in- 
dustrial bonding of ceramic- 
coated and other metal surfaces 
to backings of hardboards or to 
various of the core materials used 
in building panels. Similar rubber 
cements have been adapted for 
bonding thin wood floor strips 
and tiles to concrete and other 
subfloors. Some rubber latices 
are also used as adhesives. 


Combinations of resins 


Probably the most important 
recent developments in adhesives 
have been those in which two or 
more basic resin components are 
combined to produce adhesives 
with superior properties. Early 
examples were the casein-rubber 
latex formulations used for bond- 
ing metal facings to plywood. 
These adhesives are still in use 
at the present time. 

More recently, melamine resins 
have been added to urea resin 
adhesives to improve the perman- 
ence of the resultant joints. Phe- 
nol resins have been combined 
with resorcinol resin adhesives to 
reduce the cost without undesir- 
able sacrifices in joint quality or 
ease of use at lower curing 
temperatures. Thermoplastic res- 
ins, such as polyvinyl acetate or 
butyral and acrylonitrile-buta- 
diene, or neoprene rubbers, have 
been combined with phenol res- 
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yroduce more adequate 
metal-bonding adhe- 
mbinations of phenol and 
esins are a recent inno- 
) produce structural ad- 
for use in aircraft where 
temperatures above 400° 
equired. One such adhe- 
tape form has recently 
:troduced for use in high- 
jet aircraft. Much addi- 
research is currently in 
ss to develop better heat- 
tant adhesives for such re- 


Other adhesive components 
Solvents: Except for the tape 
or film adhesives and those ap- 
plied in molten form, all adhe- 
sives must be applied in a liquid 
form, usually from solution of the 
components. In most large-scale 
operations, such as in the paper- 
and wood-bonding fields, water 
is the most common solvent. It 
excels organic solvents in low 
cost and in freedom from fire and 
safety hazards. Clean-up of equip- 
ment is also much simpler with 
water-base adhesives. On the 
other hand, many metal-bonding 
adhesives are soluble only in or- 
ganic solvents. The actual solvent 
composition may be quite com- 
plex, particularly for spray ap- 
plication. The solvents (and other 
diluents and thinners) must be 
selected with care, not only to 
produce the desired solution of 
suitable consistency for applica- 
tion, but also to avoid objection- 
able changes in viscosity of the 
adhesive when operating on me- 
chanical roll spreaders during the 
life of the adhesive, or to avoid 
any objectionable “cob-webbing” 
when sprayed. Solvent systems 
must also be selected to: 1) pro- 
duce only the desired degree of 
penetration (or wetting of the 
surfaces) without any excessive 
bleeding or strike through, and 
2) to result in the desired reac- 
tivity of the film at the time the 
joint is assembled and pressed. 
With certain resin adhesive sys- 
tems in solution in rather com- 
plex organic solvents, the film 
surface often “skins over” before 
adequate loss of solvent occurs. 
This often results in excessive 
blisters and blow-ups, particu- 
larly with hot-setting formula- 
tions, and may require long air- 
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Uhicen-Slandard, 


Best known name in 


PUAS TUS 


s 


Plastisols are versatile. Watson-Standard Laboratories 
formulate plastisols of special characteristics 
for a wide variety of end uses. If your product requires 
a soft plastic coating or molded part you should consider 
the use of versatile vinyl] plastisols. 
They are adaptable to many methods of application 
—Spraying, dipping, casting, rotational molding, spread 


coating, roller-coating, troweling, slush molding. 


Upicen-Slandard Co 


225 Gaiveston Ave. Pittsburgh 30, Pa. 


PLASTICS INDUSTRIAL FINISHES CHEMICALS 


183 





drying or precuring at 
temperatures before actu 
ing. 

Catalysts and curing nts 
Modern adhesives based 0 ther. 
mosetting resins develop thei; 
strength and permanence un- 
dergoing chemical reactior:, the 
rates of which are depend: nt op 
catalysts as well as upo: the 
DI AL LY ¢: Pp H T H A L AT E temperature of the adhesiv. film 
4 - Catalysts may be introduced in 

ae the resins or may be added at the 
: MOL DING. COM PO U N DS time of use. New catalyst systems 
are continually being developed 


; - to provide the best compromises 
Superior dielectric materials :  Senprond 


between fast-setting, reasonable 


@ Developed : pecifically for electrical and electronic components. a —, and ee freedom Con 
ee: ; hae rom undesirable effects on ¢} 

@ Used as or molded parts in aircraft, auto- dhesi dh di i @ additi 

mobiles, ication equipment. Canaawe Fa meee in use. For adhes 

— : . . . . some years special urea resin iis 

the of high arc-. insulation- and moisture- : , Chart 

e one ; prime qualities systems have been used in certain erties 


@ Resistant to heat, acids, alkali and fungus. woodworking operations where source: 


& dimensional for many critical mechanical appli- fast aren wage Nemperature hesive 
eapetier Siete Abed are secondary. is desired and where sufficient 

a reaiealia: tis od thames: catalyst could not be added in the 

glue mix without excessively re- 
ducing the pot life. Here the re- 
active catalyst is applied to one 
mating surface and the resin to 
the other, so that rapid mixing 

There are combinations available in As occurs upon assembly and appli- 
bestos, Dacron, Orlon as well as high cation of pressure. Recently, 

and medium impact glass-filled mate special automatic metering equip- 

rial. Many colors available on, special ment has been developed to mix 
\ epoxy resins and curing agents 
at the point of application. This 
equipment permits the use of a 
very reactive resin system with- 

available and approved by Under out creating a prohibitively short 

writers Laboratories pot life. 

Some resin systems are so re- 
active that part of the actual re- 
actant must be withheld in the 
original resin preparation and 
then added at the time of use. 
Such components, added in stoi- 
chiometric proportions, instead of 
smaller catalytic amounts, are 
referred to as curing agents, or 
Wariations on the standard Diallyl pcre a —— 
y 4 ; r additional fo yde added as 

= cad eel Se Wh PY men —_ paraformaldehyde or hexameth- 

“particular molding requirements. ylenetetramine to combine with 
novolak-type phenol and resor- 
cinol resins, or the amine curing 
agents used to cross-link epoxies. 

Fillers and extenders: Materials 


added to adhesives primarily to 
RESIN CORPORAT N improve certain handling prop- 


erties or performance are re- 
401 CIRCLE AVENUE + FOREST PARK LLIN - ferred to as fillers. Walnut or 
pecan shell flour fillers are com- 
monly incorporated in urea-, re- 
sorcinol-, and phenol-resin 








order 


Flame retardant molding compounds 
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cing glues to improve 
y for better spreading, 
duce penetration on the 
rous woods. Metals and 
may be used as fillers 
resin adhesives to im- 
echanical properties and 
the thermal expansion 
nts to approximate more 
closely those of the metal ad- 
herends. Extenders are added 
primarily to reduce the cost of 
the adhesive. Examples are wheat 
and other cereal flour extenders 
ea resin plywood adhesives. 
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PLASTISOL 


° for SPECIAL 
APPLICATIONS 
¢ for MOLDING 
=F. ° for FINISHING 


The name on the drum—STANLEY 
—has earned a great reputation. The 
drum contents help maintain that 
reputation. That’s why, when spe- 
cial jobs create special finishing 
or molding problems, more and more 
manufacturers are looking to these 
drums for the right solution . . . cus- 
tom formulated vinyl dispersions 
(both Plastisols and Organosols) 
that meet specific requirements. 

Solving finishing and molding 
problems is our busingss . . . and has 
been for many years. Let us have 
your questions. We’ll give you the 
answers. 


Write today 

for our “Idea” file folder, “STANLEY 
PLASTISOLUTIONS TO YOUR 
FINISHING PROBLEMS’ to... 


STANLEY CHEMICAL COMPANY 
Subsidiary of The Stanley Works 
DEPT. I., 1438 BERLIN STREET, EAST BERLIN, CONNECTICUT 


*Member, Vinyl Dispersions Division, S.P.I. 


STANLEY 


See STANLEY first 


for finishes that last 


LACQUERS + SYNTHETICS 


VINYLS -« 


ENAMELS 


STANLEY TOOLS * STANLEY HARDWARE * STANLEY ELECTRIC TOOLS 


STANLEY-JUDD DRAPERY HARDWARE 


STANLEY STEEL STRAPPING 





for 


PETROTHENE® 
TYPE 


| 


POLYETHYLENE RESINS 


MOLDING—INJECTION 


DENSITY 


~ | 


INJECTION 
MOLDING 


EXTRUSION 
LAMINATION 


We > @ a -1 00-310). a] a ee |) oP) od ore) eal icin /|-) ett) wal Tc 


¢ COMPRESSION BLOW MOLDING 


MISC. 





100 
200 


201 


202 


206 


207 


208 


201-210 


560 


101-216 








0.917 


0.916 


0.916 


0.914 


0.924 


0.924 


0.924 


0.924 


0.917* 


0.917° 


0.923* 





Heavy Gauge 
1% mil and up 
Medium Gauge 

1 mil and up 
Excellent impact 
Medium Gauge 
¥%, mil and up 
Very good impact 


Thin Gauge 

Y, mil and up 
Good Clarity 
Good impact 

Low Clarity 
Medium Gauge 
Excellent impact 
non-blocking 
Medium Gauge 

1 mil and up 

Lay Flat 

Thin Gauge 

Y_ mil and up 
Superior Clarity and 
Gloss. Thin Gauge 
Y, mil and up 


Mulch film 


* Base Resin Density 





Good stress 
crack resistance 


Small 6-10 oz. 


Very large 20 oz. 
(Excellent low 
temperature impact 
strength) 

Large 10-20 oz. 
Good stress crack 
resistance 


Very small 
6 oz. 
Small 6-10 oz. 


Large 10-20 oz. 


Very large 20 oz. 





Heavy Gauge 


Good uniformity 
Good extrusion 
characteristics 


Good production rates 
Thin Gauge 


Good melt stiffness 
Excellent extrusion 
characteristics 

Good production rates 





Blow Molding 


Blow Molding 


Blow Molding 


Blow Molding 


Compounded black resin for 
flat and blown film extrusion, 
Compounded black resin for 
pipe extrusion meeting NSF 


and CS 197-57 Requirements, § 


Black compounded resin for 
pipe extrusion having 
excellent resistance to 
environmental stress cracking 








FORM: 
PACKAGING: 


0.3 
0.3 
0.3 
1.0 
1.0 
1.0 
1.0 
2.8 
3.0 


Solid cubes approximately Yg inch on a side. 








Colorless Non-exuding Antioxidant 
Colorless Non-exuding Antioxidant plus channel carbon black 
Colorless Non-exuding Antioxidant plus colorants 

Colorless Non-exuding Antioxidant 


Colorless Non-exuding Antioxidant plus colorants 


Polyethylene coated multiwail bags — net 


weight 50.0 Ibs. also, 1500 Ibs. and 9000 
Ibs. U. S. Rubber Sealdbins, for direct ship- 
ment from our plant in Tuscola, Ill. Palletized 


shipments upon request. 


COLOR: 


FREIGHT 
CLASSIFICATION: 


ALL PETROTHENE types are available in vari- 


ous colors as well as natural. 


By rail — Synthetic Resin, NOIBN 
ay truck — Plastic Material, Granules 


By Express — Synthetic Resins 
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lere cre some of the reasons why you'll find it good business to do business with U.S.I.— 


if you mold or extrude polyethylene, you'll find it good business to do business with U.S.I. Here are some of 


the reasons why: — 


at — The PETROTHENE compositions now available permit you to make almost any 


polyethylene item you can sell. ‘‘Custom-tailored"’ compositions can be supplied to meet special requirements. 


ae — Precise quality control from natural gas to packaged resin saves processing time: for a 
given composition, machine settings can remain unchanged through shipment after shipment of resin. 


ED SUPPLY — Big production facilities located astride a major pipeline insure uninterrupted 
supply. U.S.I. is the third largest producer of polyethylene today — and is still growing. 


ERY — A nationwide sales organization and warehouses in major markets from coast to coast 
speed delivery of your shipment, whether it be large or small. 


SERVICE — U.S.I. technical service specialists combine thorough knowledge of polyethylene 
properties with broad experience in processing techniques. They can help you select the right PETROTHENE resin 
and determine the proper operating conditions for your product and process. 


RATURE — “Polyethylene Processing Tips"’, a continuing series of ads in leading plastics magazines, 
discusses new resin developments and processing techniques. Use the coupon below to make sure you 
receive each of these informative ads as it appears. 


THERE’S A U.S.1. SALES OFFICE NEAR YOU 


ATLANTA, GEORGIA Poplar 6-8039 113 Springdale Road KANSAS CITY 6, MISSOURI 
sunsets & ménriane LOS ANGELES 15, CALIF 

LOUISVILLE 1, KENTUCKY 
BOSTON 14, MASS 


BUFFALO 4, NEW YORK MINNEAPOLIS 14, MINN 


CHICAGO 5, ILLINOIS NEW ORLEANS 6, LA 


CINCINNATI 16, OHIO NEW YORK 17, NEW YORK 


PHILADELPHIA 9. PENNA 


CLEVELAND 13, OHIO 


DETROIT 16, MICHIGAN 


ST. LOUIS 3, MISSOURI arfield 1-514] 600 Clark Avenue 


Please put me on your mailing list to receive 
USTRIAL CHEMICALS CO. literature on PETROTHENE® polyethylene resins. 


Name 








Division of National Company 

Distillers and Chemical Corporation 

99 Park Avenue, New York 16, N. Y. City Zone. 
Branches in principal cities 0 Molder: ‘a Extruder: 


C injection (0 film 

(C compression C) paper coating 

C) other 0 wire coating 
© other 


























a. GENERAL PURPOSE 


Outstanding among general-purpose molding 
powders are the new G-E 12920 (black) and G-E 
12921 (brown). Both offer fast cure, high finish, 
wide flow range. Mold wear is exceptionally low. 
Both are suitable for preheated pill and cold 
powder applications. 


HEAT RESISTANT 

Newest additions to the G-E family of heat resist- 
ant molding powders are G-E 12980 and G-E 
12981. Both feature low gravity, good dimen- 
sional stability, fast preheat and fast cure. With 
a heat resistance of 500°F and a satin-smocth 
finish, G-E 12980 is especially recommended for 
high-performance molded appliance parts. The 
higher strength and 400°F heat resistance of 
G-E 12981 are ideally suited to many industrial 
applications. 


How industry profits fro n§cC 
A Complete Line of Molding Powders , ,. 


b. a 
C. 
= d. 


IMPACT RESISTANT 


The excellent preform and fast-cure character- 
istics of the improved impact black G-E 12906 
molding powder permit high production cycles 
and uniform pill weights. Suitable for use on 
automatic molding machines. Pours fast, pre- 
heats fast, takes exceptionally high preheat tem- 
peratures without signs of burning. Unsurpassed 
by any known conventional impact material on 
the market today. 


SPECIAL PURPOSE 


Indicative of special purpose materials designed 
to do specific jobs exceptionally well are mold- 
ing powders for automatic molding, automotive 
ignition applications and components for elec- 
trical apparatus. 





n§G-E progress in phenolics 


A Complete Service Program 


in the laboratory, G-E research is developing new 
phenolic molding materials to open up new business 
opportunities for plastic molders. Here, test parts of improved 
automatic grade phenolics are being molded for 

subsequent evaluation. 


in the field a G-E technical service specialist helps 
a molder make initial tests on G-E 12980, new 
heat-resistant molding powder for appliance parts. 


Progress In Phenolics 
GENERAL @@ ELECTRIC 


General Electric’s two-stage program is de- 
signed to yield a better product and earn a 
bigger profit for the molder and end-user 
alike. 

Stage One is centered in the G-E labora- 
tories. Here continuous and intensive research 
develops new phenolic molding materials, new 
applications, new processing techniques. Thus 
G-E research helps industry meet today’s— 
and tomorrow’s—exacting demands in molded 
phenolics. 

G-E technical service comprises Stage Two. 
Teams of experts in phenolics are constantly 
at work in the field and in the laboratory to 
help the molder and the end-user solve their 
problems. Their objective is to make your 
business more profitable by helping you 
design the part and apply the right molding 
powder for each job. 

Put the G-E program to work in your busi- 
ness—soon. For complete product and service 
information, write General Electric Company, 
Section MPE-1, Chemical Materials Depart- 
ment, Pittsfield, Mass. 


. 





panels for delivery trucks 





to handsome television cabinets... 
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products benefit from 

the combination of Ba A ow 
durability Pittsburgh S$ ON 
Polyester Resins can give—and usu- 
ally at reduced ing costs. 
SELECTRON Resins are used in 


products ranging from truck 
that with extreme hot 


ting polyesters which are available in 
consistency from a thin syrup to ex- 
tremely high viscosity. They poly- 
merize to form solids, with or without 
heat and with or without pressure. 
When combined with such fillers 
as fiber glass, cotton, rayon, nylon, 
felt, sisal, paper, etc., SELECTRON 
Resins provide a new kind of material 
that is lighter than aluminum, yet— 
weight for weight—is stronger than 
steel. This material has great impact 
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Investigate the advantages 
codvaebaen pred gps 
your p —e 
and more durable. We'll 
have one of our engineers 
your problems with you without cost 
or obligation. Such a visit may point 
the way to important p ion 
economies and added sales appeal. 
SEND FOR FREE BOOKLET 
By tom 
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IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


ni 
ofechion POLYESTER RESINS 


Now Rea f 

For A 
Thousand 
New Uses! 





Just a few products in which 
Pittsburgh SELECTRON Resins 
are now used— 


Aircraft structural parts 
Radomes for electronic equipment 
Life floats 
Ballistic panels 
Helmets 
Boat hulls 
Machinery housing and guards 
Trays 
Tote boxes 
Food lockers 
Garbage pails 
Baskets for automatic dishwashers 
Baskets for automatic washers 
Wash tubs 
Tool chests 
Shipping containers 
Instrument cases 
Laundry hampers 
Kitchen containers 
Fishing rods 
| Sinks 
| Street signs 
Traffic signs 
Fluorescent light fixtures 
Television cabinets 
Loudspeaker housings 
Gas meter housings 
Structural panels for 
offices and homes 
Door and transom lights 
Awnings and canopies 
Greenhouse panets 
Skylighting 
Molded chairs 
Prefabricated houses and garages 
Truck bodies 

















Naugatuck Resin 


KRALASTIC* 


Resin-Rubber 
Compounds 


(Thermoplastic) 


VIBRIN® 


Polyester Resins 


(Thermosetting) 


MARVINOL* 


Polyvinyl Chloride 
Resins 


(Thermoplastic) 


Naugatuck 
Plastics 


Condensed Catalog 


1957-1958 


Resin Guide 


Granular, rubber-plasticized 
resins for: 

Injection 

Extrusion 


Tough, hard and rigid 
Dimensionally stable over a wide 
temperature range 
High impact resistance 
Easily machined 

Can be solvent-weided 
Light in weight 

Wide range of opaque colors 


. 


Highly resistant to 
acids, alkalies and 
other chemicals 


Very guod di- 
electric qualities 





Liquid resins for impregnat- 

ing glass or other reintorc- 

ing fibers for molding by: 
Pressure or vacuum bag 
Hand lay-up 


3 Molding compounds for 


matched metal die molding 


Strong and tough 

Good surface hardness 
Adaptable to very large parts 
Dimensional stability 

High heat resistance 

Unlimited color range; translucent 
or opaque 


Highly resistant to 
most solvents, acids, 
bases and salts 


Low water absorption 


Good weathering and 
aging qualities 


Good dielectric 
properties at all 
commercial fre 
quencies 





White, odorless, tasteless 
nonhydroscopic powder res- 
ins to form compounds for: 

Molding 

Extrusion 

Calendering 


Dispersion types for: 
Slush molding 
Dipping 
Spraying 
Coating 
Rotational molding 





May be compounded, plasticized 
or unplasticized, to give the fol- 
lowing properties: 

Unlimited color possibilities either 
transparent or opaque 

Weather resistant 

Abrasion resistant 

Strong and tough 
Non-flammable 








Highly resistant to 
acids, alkalies, alcohol 
Unplasticized resins 
are resistant to ali- 
phatic hydrocarbons 





Naugatuck Chemical Division, naucatuck, connecticut 


Rubber Chemicals * Synthetic Rubber ¢ Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices 





Have excellent 
dielectric pro- 
perties 

Can be com- 
pounded to 
meet U.L. re- 
quirements 
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RESIN-RUBBER COMPOUNDS 


KRALASTIC molding and extruding compounds are 
unique combinations of thermoplastic resins and 
nitrile rubber. The result is an almost indestructible 
end product of exceptional strength, toughness and 
impact resistance. 

Extruded as plastic pipe, Kralastic has proved 
phenominally successful and durable in transporting 
salt water and sour crude in the oil fields; carrying 
natural o~ = trinking water, corrosive chemicals, irri- 


gating and as money-saving, quickly-installed 


elect: ‘uit. 


The new Kralastic HTHT (high temperature, hig! 
tensile) compound now extends the usefulness o 
thermoplastic pipe. 

Other Kralastic compounds are under develop 
ment to meet special needs and may be ready for 
commercial use by the time you read this. We sugges 
you consult us regarding your specific requirements 
Also write for a reprint of a recent article giving the 
results of independently conducted weathering tests 
in which Kralastic pipe proved its superiority over 
other plastic pipes. 


PROPERTY 


Specific Gravity 
(Natural Color) 
Refractive Index 
Impact Strength 
Izod Notched, 73° F ft. Ibs./in. 
Izod Notched, 32°F ft. Ibs./in. 
Izod Notched, 0° F #t. Ibs./in. 
Izod Notched, —40° F ft. Ibs./in. 
Charpy Unnotched, 73° F ft. Ibs./in. 
Compressive Strength psi 
Compressive Modulus psi 
Flexural Strength psi 
Flexural Modulus psi 
Tensile Strength psi 
Hardness, Rockwe'!l R scale 
Hardness, Shore Durometer D scale 
Thermal Coefficient of 
Expansion in./in./° F 
Therma! Conductivity B.T.U./hr/ft.? 
per ° F/in. 
Specific Heat B.T.U./Ib./° F 
Heat Distortion, 264 psi oF 
Water Absorption, 24 hrs. % gained 


Compression Ratio 
(Bulk Factor) 


Flow or Mobility Range 
Compression Molding 
Temperature 
Pressure 
Injection Molding 
Temperature 
Pressure 
Mold Shrinkage (Average) 
Extruding Temperature 
Calendering Temperature 





















Distinctive Properties: 






Major Uses: 

















ASTM 
TEST 
METHOD 





D542-50 








D256-56 


D256-56 
D695-54 
D695-54 
D790-49T 
D790-49T 
D638-52T 
D785-51 





D696-44 


C177-45 





D648-45T 
D570-54T 


D392-38 
D569-48 











High impact resistance 


Extreme toughness and hardness 


1/7 weight of iron 


Readily 
Quickly 


Non-corrosive, non-electrolytic 


sawed, drilled, threaded 


solvent-welded 


Dimensionally stable over a wide 


temperature range 


KRALASTIC 
B 


1.06 


opaque 


5-9 

1.8 

0.6 
35-51 
6,400 
290,000 
8,000 
260,000 
5,500 
96 

78 


1.0 


187 
0.3 


2.29 
306 


325-375 
1000 + 





375-600 
6,000-30,000 

.004-.005 
400-450 
350-400 


*@32°F= 25-30; 


Opaque built-in colors 




















KRALASTIC KRALASTIC 
D F 


1.04 
opaque 


1.05 


opaque 








0.4-1.3 3-6 
0.4 3 

0.4 0.4 
23-33 28-42 
9,000 5,800 
430,000 280,000 
11,500 7,500 
390,000 250,000 
6,500 5,000 
108 92 

83 78 


1.0 1.0 


185 
0.2 


193 
0.2 


280 280 


325-375 
1000 + 


325-375 
1000 + 











350-600 350-600 
6,000-30,000 | 6,000-30,000 
.004-.005 .004-.005 
350-375 350-375 
325-400 325-400 











Light weight: 1/2 weight of aluminum; 





KRALASTIC 
J 


1.02 


opaque 


1.0 


172 
0.2 





280 


325-375 
1000 + 







350-600 
6,000-30,000 
.004-.005 
350-375 
300-375 








@ — 30° F= 30-40; @ — 40° F=— 35-40 








Tote boxes 


injectors 


KRALASTIC 
L 


1.035 
opaque 


6-9 5-7 
5-6 3-5 
_ 3 
1-3 1.5-2.5 
25-35* 30-40** 
4,00Q 5600 
190,000 200,000 
4,000 | 6,000-7,000 
170,000 2.5-3.0 
3,000 | 3,800-4,500 
62 85-90 
66 78 


4.77 x 10°5 


2.27 
170-180 
0.15 


325-375 
1000 + 


325-600 
6000-30,000 
.003-.004 
350-450 
325-400 














Pipe and pipe fittings 


Durable hair combs 


Radio and camera cases 


Hose nozzles and fertilizer 


KRALASTIC 
M 





1.05 (natural) 


opaque 


5-7 
1.0 

4 
40-50 


7,500 
220,000 
5,000 
86 


175 


** @32°F= 30-40; @ —30°F=— 30-40; @ — 40° F=— 30-40 





Light wheels, gears and pulleys 


Machine housings and parts 


Textile warp tubes and bobbins 


Football and safety helmets 





KRALASTIC 
HTHT 


1.08 (black) 


opaque 





4-5 
2.0-2.5 
1.0 
30-50 


12,000 
400,000 
8,000 
110 











215 
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LIQUID POLYESTER RESINS 


Naugatuck is prominent as a supplier of polyester 
resins for hand lay-up molding of large parts. In the 
booming boat-building field, Naugatuck is the leading 


With the aid of a catalyst, these unsaturated liquid 
polyester resins are rapidly converted to solids with 
little or no heat cr pressure other than the exothermic 
heat created by their chemical reaction. Being 100% 
reactive, they evolve no gas or liquid during cure. 
Vibrin resins are used primarily with glass or other 
fibers in the form of cloth or mat to produce thermo- 
setting reinforced plastic products which are extremely 


resin supplier. 

In addition to a wide range of resins for every type 
of molding, Neugatuck also offers Vibrin VPA parting 
agent for easy mold release, and several types of shell 
coatings to give a smooth, non-porous pigmented 


strong and impact-resistant. outer surface to Vibrin moldings. 


Distinctive Properties: 


Vibrin, reinforced with glass fibers, 
has these properties: 
@ Stronger per pound than steel 


@ Economical for large prototype 
production in small or moderate 
quantities 


Non-denting; impact-resistant 
Chemical- and weather-resistant 


Can be pigmented or painted over 


Clear liquid 
triallyl cyanurate 
polyester resin 


DESCRIPTION 


High strength 
SPECIAL retention at 500° F 


FEATURES Short term exposure 
at 600° F 





Major Uses: 


Boat hulls and deck units 

Auto and truck bodies 

Sectional swimming pools 
Translucent windows and skylights 
Chemically inert pipe 

Furniture 

‘Corrugated paneling 

Machine housings 

Fishing rods 


Cements and putties 


Clear, liquid polyester 
resin providing 
high resilience 


Straw-colored, liquid 
polyester resin 
Flame-resistant 





Elongates 5%, 
Has outstanding 
toughness and 
impact strength 


Fire retardant and 
self-extinguishing 





RECOMMENDED 
USES 





Aircraft, missiles, jets, 
radomes, heat-resistant 
parts 

High temp. electrical 
parts 





For production of 
products which must not 
support combustion 





impact-resistant products. 
Pressure bag, 

vacuum bag or 

hand lay-up molding 

and putties 





Glass fibers imbedded in brightly 
pigmented Vibrin give distinctive 
textural beauty to this decorator 
bowl. 


Cold frames and green houses of reinforced 
Vibrin have all the sunlight translucency 
and transmission of beneficial ultra- 
violet light needed —yet protect 
against extremes of weather. 


Weight-saving reinforced Vibrin is easily fabri- 
cated into curved components and allows area 
reinforcement in sections subject to heavy road 
shock or impact damage. 





Higher viscosity liquid 
polyester resin stabilized 
to prevent discoloration 


Shows negligible 
change in color from 
sunlight and weather 
exposure 


Flat or corrugated 

panels for colorful 
outdoor and architectural 
purposes 


Pre-accelerated, 
thixotropic, polyester 
laminating resin 


Ready to use after 
catalyst addition 
Non-sagging, fast-curing 


Hand lay-up, room 

temp. curing applications 
such as boats, pools 

and tanks 


Clear, light liquid 


High hot strength, 
toughness, rapid 
cure 


Matched die molding 
premix compounds. 
Button molding and 
casting. 
Modifications of 
Vibrin 156 are 
available for each 
of above uses 


Clear amber, 
accelerated 
polyester resin 


Ready to use after 
catalyst addition. 
Minimum exotherm 
and shrinkage 


Potting, encapsulating, 
cements, where minimum 
stress build-up is 
important 
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NMarvinol 


POLYVINYL CHLORIDE RESINS 





Polyvinyl chloride resins and their host of 
varied uses are well known to the indus- 
try. As a major supplier of vinyl resins, 
Naugatuck is constantly developing addi- 
tional Marvinol resins, of high, medium 
and low molecular weights, with specific 
processing and end-product qualities. 
The 12 Marvinol resins listed below 
constitute what is probably the most ex- 
tensive line of straight PVC resins avail- 
able for calendering, etc., from any one 
manufacturer. Of these, VR-22 and VR-23 






Description 


Modifying resin for 
plastisol compounding. 


electrical grade extrusion resins have 
Underwriters’ Laboratories Inc. approval. 
Marvinol VR-24 is used in semi-rigid insu- 
lation for low-voltage communications 
wiring insulation where UL approval is not 
required. 

Particularly outstanding in the Marvinol 
line are the new resins VR-50 and VR-5I 
recommended for plastisol and organosol 
applications, since Naugatuck has taken 
the lead in developing outstanding rheo- 
logical characteristics in these resins. 


MARVINOL VR-20 


















A Marvinol plastisol res 
to impregnate and coat 
folding curtain. 


rved bow 
26COrdigg 


Dolls 


















Specialty calendering 
and extrusion resin. 


Specialty film 


calendering resin 










Electrical grade, hot, dry 
blend resin for extrusion 





Special Features 


High molecular weight 
resin for modifying 
plastisol formulations. 
Imparts dryness of hand 
(dullness), maintains 
high physical properties, 
produces lower Brookfield 
viscosities, promotes 
good air release in slush 
and rotational molding 
plastisol compounds. 


Used in blown film 
formulations for high 
physicals and speeds. 


High molecular weight 
straight PVC resin for 
imparting special qualities 
of dry hand (dullness) 
coupled with excellent 
physical properties. 
Demonstrates fast milling 
and Banbury mix 
characteristics together with 
high premix densities in 
plasticized formulations. 


Banbury charges. 


Has outstanding high- 
speed extrusion properties 
permitting close 
dimensional tolerances. 












Medium molecular weight. 
Recommended priinarily 
for calendered film where 
unusually good light 
stability and clarity are 
required. Excellent hot or 
cold premixing. Has 

high bulk density for large 























Medium-high molecular 
weight with high 

bulk density for large 
Banbury charges. Excellent 
mixing cycles for hot, dry 
blend extrusion. Possesses 
excellent electrical 
properties and is approved 
by Underwriters’ 
Laboratories, Inc. for 
electrical applications. 
Inherent heat stability 
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Resin Properties 








Specific Viscosity—Ave. 0.52 0.52 
Average Apparent Density 
Ibs/cu. ft. 28 25 
Average Particle Size, microns 7 8 
Acetone Solubility 20 20 
Specific Gravity 1.40 1.40 
Ave. ASTM Oil Absorption 0.63 0.95 
Compound Properties* 
(100 parts resin, 
50 parts DOP) 
Shore “‘A" Hardness 82 82 
Tensile Strength, psi 2900 2900 
Ultimate Elongation, %/, 340 340 
100% Modulus, psi 1475 1475 
Tear Strength, Ibs/in. . 480 480 
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MARVINOL VR-23 


dk 


Sparkling-clear 
extruded Marvinol 


film has many uses. 
he 


Color-coding is easy 
when wiring is 
Marvinol-insulated. 


MARVINOL VR-31 













MARVINOL VR-33 


Distinctive | 


Marvinol vinyls m< 
compounded to yie! 
having these proper: 


@ Extreme versatility 
transparent film 
rigidity and hardn: 


@ Light weight 

@ Strength and toughness 

@ Inert to most chemicals 

@ Excellent electrical properti 


@ Resistance to weathering « 
abrasion 


@ Flame resistance 


ERS Rs 





MARVINOL VR-34 





Electrical grade, easy 
processing, hot, dry blend 
resin for extrusion and 
calendering. 







Easy processing, 
calendering and extrusion 
resin. 


Low molecular weight 
processing-aid resin. 





Cold, dry premix resin for 
calendered film, sheeting 
and coated fabrics. 


Cold, dry premix r 
calendered film sh 


and coated fabrics. 





esin for Easy processing, cold 


eeting dry premix resin for 
calendered film, sheeting 


and coated fabrics 








Medium molecular 

weight with high bulk 
density for large 

Banbury loadings. Fast 
extrusion rates at low 
power consumption from 
dry blends or compounds. 
Superior electrical 
properties approved by 
Underwriters’ Laboratories, 
Inc. for electrical 
applications with excellent 
heat stability. 


Medium-low molecular 
weight straight PVC. 
Very high bulk density, 
valuable processing 
characteristics in semi-rigid 
calender formulations. 
With higher molecular 
weight resins acts as a 
processing aid. 

Useful in rigid 

and semi-rigid wire 
extrusion compounds. 


Low molecular weight 
straight PVC resin ideally 
suited for: 


A. An additive in vinyl- 
asbestos flooring 
formulations and in 
high-fidelity phanograph 
record compounds. 

B. Injection molding 


of unmodified rigid 
PVC applications. 


Medium-high molecular 
weight. Gives cold, dry 
premixes. 


Leaves mixers clean 
and minimizes clean-out 
problems. 


Excellent for the 
calendering of film sheeting 
and coated fabrics. 


Mediuin molecular 


weight, cold, dry pre- 


mixing resin. 


leaves mixers clean 
and minimizes clean-out 


problems. 


Excellent for calendered 


inflatable film, for 


sheeting and for coated 


fabrics. Excellent 


heat-sealing properties. 


Produces outstand 
injection-molding 





Medium-low molecular 


weight, cold, dry 
premixing resin 


Minimizes mixer clean-outs. 
Mills and Banburys rapidly 


Used for calendering film 
for inflatables, sheeting 
and coated fabrics where 
an outstanding easier 
processing resin is required 


ing 














compounds. 

0.38 0.30 0.25 0.44 0.37 0.34 

30 34 38 21 21 21 

27 25 25 14 15 16 

40 51 62 31 46 48 
1.40 1.40 1.40 1.40 1.40 1.40 
0.90 0.61 0.53 1.65 1.65 1.60 
79 77 75 80 78 78 
2600 2200 1400 2800 2800 2400 
320 270 250 360 350 320 
1450 1300 1200 1425 1450 1350 
420 370 280 460 410 400 





*Compound properties shown in the table above have been tested on the same equipment. Comparison with similar figures on resins of other 


manufacturers can be very misleading since values obtained on different equipment may vary widely even though the same methods are used 





Distinctive Properties: 


Marvinol vinyls may be 
compounded to yield products 
having these properties: 


@ Extreme versatility — from 
transparent film to opaque 
rigidity and hardness 


Light weight 

Strength and toughness 

Inert to most chemicals 
Excellent electrical properties 


Resistance to weathering and 
abrasion 


Flame resistance 


MARVINOL VR-34 





MARVINOL VR-50 


Major Uses: 


Upholstery fabrics 
Garden hose 
Foamed vinyl sponge 
Drapes and shower curtains 
Doll bodies and toys 
Wire insulation 
Leather-like luggage and 
handbags 
Pipe and tubing 
Floor tile 
Laminates 


MARVINOL VR-51 





premix resin for 
d film sheeting 
d fabrics. 


izes clean-out 


for calendered 
film, for 


ing properties 


outstanding 
molding 
ds 


Easy processing, cold, 
dry premix resin for 
calendered film, sheeting 
and coated fabrics. 


Medium-low molecular 
weight, cold, dry 
premixing resin. 

Minimizes mixer clean-outs. 


Mills and Banburys rapidly. 


Used for calendering film 
for inflatables, sheeting 
and coated fabrics where 
an outstanding easier- 
processing resin is required. 


General purpose, plastisol 
resin, outstanding for 
high-shear applications. 


Special purpose plastisol 
resin for low-shear 
applications and foams. 





Stirs readily into 
plasticizers to form 
plastisols showing very 
low viscosity, particularly 
at high shear rates. 


Excellent for: 
spread coating, 
film casting, 
sprayed-coatings 
and dipping. 


Very useful in organisols 
and modified plastisols. 


Readily stirred into 
plasticizers to form 
plastisols characterized 
by low Brookfield 
viscosity and outstanding 
air release. 


Excellent for slush and 
rotational moldings, open 
and closed cell vinyl foam. 











Physical Properties 

6 mil Film, Fused at 380° F 

(100 parts VR-50, 66.6 parts DOP) 

vR-50 vR-51 

2700 2400 
280 1200 

1300 250 


78 78 
2800 2400 
350 320 
1450 1350 
410 400 


Tensile, psi 
Elongation, %/ 
100% Modulus, psi 





son with similar figures on resins of other 
even though the same methods are used. 
























YP Vekey Waered a Fvadi-Y-)il- bi 


VINYL-TO-METAL LAMINATING PROCESS 


The Marvibond process, developed 
and patented by Naugatuck, is a tech- 
nique for laminating a specially form- 
ulated semi-rigid Marvinol vinyl! film 
or sheeting to almost any kind of sheet 


metal on a continuous basis. The vinyl 


Marvibond laminates can be em- 
bossed, sheared, drawn, drilled or 
crimped using standard metalworking 
equipment. The items shown below 
only begin to suggest the product 


possibilities. Marvibond laminates are 


provides a permanent, durable and available from a number of lami 


rich-looking finish while the metal sup- nators. Write us for the current list of 


plies structural strength. Marvibond licensees. 


© U. 3, Pat. No, 2,724,708 


will never mar the smart beauty of 
this hostess cart’s Marvibonded 


This Marvibonded portable TV case 
will withstand plenty of use and 
abuse without losing its stylish good 
looks 
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Among Other Naugatuck Products 
for the Plastic Industry 


Polygard® 


an nsaons hewn abla eben nant Wnt n nner 
rubber reinforced plastics. 


Tonox-PL 


an aromatic diamine curing agent for epoxy resins. Imparts high 
heat distortion, excellent chemical resistance, and good electrical 
properties at low cost. 


Celogen® 
Celogen-AzZ® 


blowing agents for polyethylene, polyvinyl chloride, and 
‘epoxies. For lightness, buoyancy, nee Mr ane te 
proved electrical properties. 


Nothing herein contained is to be construed as a recommendation to use 
eet ee ee ee 
infringe any existing patent. 


Naugatuck Technical Service 


Expert technical assistance in the selection, formulation and application of all 
Naugatuck resins is available from any of the branch offices listed below. If 
your problem is complex, it will be referred to our research and development 
men at our Naugatuck laboratories. 




















the smart move 
is to 
investigate 
Fostarene! 





You’ve got a molding problem! You want a polystyrene that’s 
more durable, more lustrous, more dependable in its yield of per- 
fect pieces. 

Have you looked into Fostarene? 

Fostarene is a product of a pioneer in plastics for over 30 years. 
In talent and equipment, Fostarene’s research facilities are second 
to none...and growing! 

The result: Better performance, better service for more and more 
molders who have made the discovery you can make—that when 
it comes to polystyrene, the smart move is to investigate Fostarene. 


FOSTARENE 


STYRENE PLASTICS + GENERAL-PURPOSE + HIGH IMPACT + HIGH FLOW 


AVAILABLE IN PELLETS, GRANULES AND FINE GRIND FOR DRY COLORING...IN CRYSTAL CLEAR AND A FULL RANGE OF CUSTOM COLORS 


EXCLUSIVELY REPRESENTED BY: H. MUEHLSTEIN & CO.,INC.G0E. 42ndSt...Y.17 MANUFACTURED ey: FOSTER GRANT CO..INC., PETROCHEMICAL DIVISION 


BRANCH OFFICES: AKRON « CHICAGO + BOSTON * LOS ANGELES + MONOMER PLANT, BATON ROUGE, LA. * POLYMERIZATION PLANT, LEOMINSTER, MASS. 


WAREHOUSES: AKRON * CHICAGO * BOSTON « LOS ANGELES + JERSEY CITY A PIONEER IN PLASTICS FOR OVER THIRTY YEARS 


- 
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FIRESTONE PLASTICS CO. 


Chemical Sales Division—Dept. 742H, Pottstown, Pa. 


A Division of the Firestone Tire and Rubber Company 


THE PIN-POINTED PROPERTIES OF 
Firestone 


EXON RESINS 


GIVE YOU SHORT CUTS TO FINER PRODUCTS 





Here are just 9 of the many different ways industry's most complete line of specifically 
engineered vinyl resins answer specific production needs. 





EXON 402-A-—Top corrosion-fighter in industry. Can be EXON 450-—Ideal for strip coatings. Good solubility, film 
processed into a variety of useful forms such as sheets and tensile strength and durability. 

rods. Can be cemented or welded. Lightweight, easy to 

work. 











EXON 468-—Engineered for flooring. High bulking density EXON 470—Exhibits excellent adhesion to metals, alkyd 

increases banbury output 10 to 25%. Fast fusing at low and vinyl surfaces. Compatible with a wide range of drying 

temperatures for much easier, more efficient processing. oils, alkyds, phenolics, melamines. High solubility in inex- 
pensive solvents. 


PLUS . . . EXON 461-—a unique fluorine-containing resin combining high solubility, unusual chemical 
resistance, heat stability and weatherability. 


EXON 500 -specifically engineered for wire insulation with superior electrical properties. 
EXON 700 XR 59-—an exceptionally fast-fusing latex for impregnation. 

EXON 485-—For superior strip coatings. Lower viscosity makes application easier and shelf- 
lift better. Good clarity. 





EXON 471—Excellent weatherability and durability in a 
rotective coating. Corrosion resistant. No measurable 


cha ge after sunlamp exposure for 360 hours as 1 mil film. 


EXON 481—Makes possible colorful, abrasion-proof, 
able coatings that resist fading or cracking. 


EXON 905-915-925—Temperature tailored, they free your 
processing from restrictions due to temperature limitations. 
Blend speedily, fuse quickly. 


The versatility of Exon vinyl resins has been demon- 
strated in far more applications than we have space to 
describe. The uses mentioned only typify the economy, 
efficiency, and ease of processing for which these resins 
are engineered. 





EXON 480-—For phonograph records. High bulking density 
and easy processing at low temperatures. Completely com 
patible with extender resins, stabilizers and pigments 


EXON 654-—The versatile plastisol resin. Basis of vinyl 
foam tailored to your needs. A top performer for slush 
molding, rotational casting, fabric coating Needs no 
grinding. 


. 





Firestone 


i 


For complete information 
or technical service, 
call or write: 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY 
DEPT. 742H, POTTSTOWN, PA. 
A DIVISION OF 
THE FIRESTONE TIRE AND RUBBER CO. 














pesin acievements with SUPRAMICA  ceramopto i 


ICA ceramoplastics 


MOLDED OR MACHINABLE HIGH TEMPERATURE INSULATION 


Supramica ceramoplastics, the world’s most nearly perfect high temperature 
insulations, are formulated with SYNTHAMICA* synthetic mica. Supramica 
possesses high temperature and thermal shock resistance, and complete 


dimensional stability. Thermal expansion coefficients are the same as steel. 


They have low electrical loss, excellent arc resistance, high dielectric 
strength, and are impervious to moisture, oil and organic solvents, 
with permanent resistance to radiation. 


SUPRAMICA* 560 — New insulation for continuous operation at 500° C 

(932° F). Lightweight material can be precision molded with fragile inserts 
. . Specified for conditions which no other material can meet! Specific 

gravity similar to that of aluminum or mineral-filled polyesters . . . 

perfect for relay bases, connectors, radomes, tube sockets and other 

components for high temperature use. 

SUPRAMICA* 555 — Precision-molded ceramoplastic having high-temperature 

endurance up to 750° F. Moldable with or without inserts. 

SUPRAMICA* 500 — Compression-molded ceramoplastic sheets and rods 

for use at temperatures up to 900° F. Readily machinable; not precision 

moldable. Inserts must be cemented. 


MYCALEX glass-bonded mica... 


MOLDED OR MACHINABLE ELECTRICAL INSULATION 


Mycalex glass-bonded mica formulations have been recognized for 
many years as high-temperature, high-frequency insulation . . . impervious 
to oil and water, resistant to high temperatures, with total, permanent 
dimensional stability and thermal expansion coefficient equivalent to that of 
insert metals . . . resistant to radiation. 


MYCALEX 410* Glass-bonded mica precision-molded with or without inserts, 
for applications involving temperatures up to 650° F. 

MYCALEX 400* Standard compression molded glass-bonded mica for 

operating temperatures to 850° F. Readily machinable, but not moldable. 
Inserts must be cemented. 

MYCALEX* 385 Glass-bonded mica with excellent resistance to circuit 

breaker arcing and thermal shock, for continuous operating temperatures 

up to 700° F. Readily machinable, but not moldable in intricate shapes. 
MYCALEX* K (machinable) and KM (moldable) Glass-bonded mica capacitor 
dielectrics with higher dielectric constant indicated by numbers 10, 20, 30. 


* “SUPRAMICA"”, “MYCALEX”, 400", 410", are registered trade-marks of 
MYCALEX CORPORATION OF AMERICA: “500”, “555”, “S60” and “385” are 
trade-marks of MYCALEX CORPORATION OF AMERICA 


“SYNTHAMICA” is a trade-mark of — MICA CORPORATION, a subsidiary 
of MYCALEX CORPORATION OF AMERIC. 
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ae 
High-temperature relay and switch parts precision molded of 
SUPRAMICA 560 ceramoplastic 








satis eraea 
Stable tuner base precision molded from SUPRAMICA 555 


ceramoplastic with fragile silver ribbon insert 








Insulated spark gap cover plate fabricated from 
SUPRAMICA 500 ceramoplastic 











gto RE 
High shock potentiometer parts precision molded with stee! 


supporting inserts — MYCALEX 410 glass-bonded mica 





Radar insulating parts fabricated from MYCALEX 400 
glass-bonded mica 














Sait eI 





Writ 
cerni 





AND MYCALEX* glass-honded mica............000. 





MYCALEX TM telemetering switches 


WITH SUPRAMICA CERAMOPLASTIC COMMUTATOR PLATES ASSURE 
RELIABLE OPERATION UNDER EXTREME CONDITIONS 


Precision-molded Supramica ceramoplastic commutator plates have 
introduced a degree of accuracy and sustained dependability never before 
approached in telemetry. Where warpage of only .0002” of the commutator 
plate will distort and destroy the value of the signal, these precision 
switches withstand extremes of temperature, altitude, shock and vibration 
and deliver a clean, unvarying signal . . . tests show completely satisfactory 
performance of these switches after more than 1000 hours at 1200 RPM. 

In military and industrial applications, Mycalex TM Telemetering Switches 
with Supramica ceramoplastic commutator plates have made significant 
contributions to the reliability of electronic equipment. 











gape ¥ 
MYCALExion molded of SUPRAMICA 555 ceramoplastic. MYCALEX ELECTRONICS CORPORATION 


SYNTHAMICA synthetic mica... . 


Available in commercial quantities, as powder, flake or crystal, and in 
chemically bonded sheets for all applications in the electronic, communications 
and related industries. Manufactured from readily available native raw 
materials, Synthamica synthetic mica is an important contribution to the 
development of military and civilian electronics. 

Synthamica synthetic mica is chemically pure, hydroxyl free, and will 
withstand temperatures almost twice as high as its natural counterpart. One 
of the outstanding properties of this crystal clear material is the freedom 
from outgassing at elevated temperatures and pressures. 


SYNTHETIC MICA CORPORATION 
A Subsidiary of MYCALEX CORPORATION OF AMERICA 


MYCALEX tube sockets......... 


High temperature tube sockets made from Supramica ceramoplastic and 
Mycalex glass-bonded mica are produced under exclusive license of 
Mycalex Corporation of America. 

Supramica 560 ceramoplastic tube sockets have successfully passed 
operating tests at 500° C. 





ExQwEe+* 
7 





Crystals of SYNTHAMICA synthetic mica 














MYCALEX precision molded tube sockets withstand high 


temperatures and rugged service. Standard MYCALEX TUBE SOCKET CORPORATION 


miniature and subminiature types. 





Write today for complete technical information con- 
cerning any of the above products or materials. 


oe | 3 cc A L = xX GENERAL OFFICES AND PLANT: EXECUTIVE OFFICES: SALES OFFICES: 


CLIFTON BOULEVARD 30 ROCKEFELLER PLAZA CHICAGO — DAYTON 


co R PO R AT I oO N oO F AM E R I Cc A CLIFTON, NEW JERSEY NEW YORK 20, NEW YORK LOS ANGELES — MIAMI 


WASHINGTON 





Design today for tomorrow’s products... 


Select POLYPENco® |ndustrial Plastics 


Polypenco products and engineering service are your answer to new develop ents 
improved quality, lower costs. 


Industrial plastics with distinctive quality and performance: 


STOCK SHAPES FOR MACHINING 


Polypenco Nylon: rod, strip, tubular bar, plate, tubing 

Polypenco Teflon*: rod, tubing, tape, sheet, spaghetti tubing 
Polypenco Q-200.5: (cross-linked polystyrene): rod and plate 
Polypenco K-51: (chlorinated polyether): rod, strip, tubular bar 


. «+ from The Polymer Corp. of Penna. 








NYLAFLOW” PRESSURE TUBING 


A specially processed flexible polyamide tubing for cop- 
veying air, gases or liquids. 


... from The Polymer Corp. of Penna. 


FERROTRON® Ferromagnetic Materials 


A superior powdered iron filled plastic — available in 
rigid cores and flexible rod and tape. 


... from The Polymer Corp. of Penna. 





POWDERS For Molding And Processing 


NYLATRON® specially compounded nylon molding powders. 
NYLASINT® finely divided nylon powders for cold press- 
ing and sintering. 
WHIRLSINT+ coating powders for use in the Whirlclad 
Coating Process. 


. . . from National Polymer Products, Inc. 


WHIRLCLAD © Coating Process 


For the improved application of nylon, polyethylene and other coat- 
ing materials to metals, ceramics, wood and other base materials. 


.. . licensed by Polymer Processes, Inc. 


Let Polymer’s Technical Service Department help on your design 
problem. Write today for further information. 


THE POLYMER CORP. OF PENNA. 
NATIONAL POLYMER PRODUCTS, INC. 
POLYMER PROCESSES, INC. 


Subsidiaries of 


THE POLYMER CORPORATION, READING, PA. 


Export: POLYPENCO, INC., Reading, Pa., U.S.A. 
+ Trademark * DuPont Trademark 
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50 years of research and 
development have assured 

Troisdorf Plastics a leading 

position in the world’s markets. 

10 thousand skilled workers 

ofate M-Tusle] (oh 2-1-5 Mole-Mete] ole] o) (Meola tolhalale| 
your plastics problems. 

MOT mes Mill liilitiel-Melmellms)coleltlaty 
we would like to draw 

your special attention to the following 
Semi-finished products like tubes, 
golok WE ial 1-16 Mmolate ME olulialeli-s3 

on the base of 

, PVC and Copolymers 

Celluloid and Celluloseacetate 
Phenol-Formaldehyde-resins 


Melamine-phenol-kresole-resins 





ol Zeluliol-MmelareMmolial-te) 






roisdortf plastics 


Inquiries invited by our 
General Representatives 

in U.S.A.: 

Geotg von Opel Corporation 

15 William Street 

New York 5, N. Y. 

Telephone: Hanover 2 6156-58 
Cable: Geovonopel, New York 





Ta OX lalolo lok 

Industria (Ore & Chemicals) Ltd. 
2435 Lucerne Road 

Montreal 16, P. Q 

Telephone: Regent 1-1188 





Cable: Transpyrit, Montreal 


DYNAMIT-ACTIEN-GESELLSCHAFT VORMALS ALFRED‘ NOBEL & CO 
Troisdorf/Koln — Western Germany 





WILD 


Creating a new product? Anxious to im- 
prove an old product? Getting breakage or 
failures in an existing product? Using costly 
die cast metals? Having corrosion problems? 

Contact FIBERITE for the right reinforced 
phenolic or melamine. FIBERITE’s experi- 


A NEW 


oduct W 


BUSINESS OPPORTUN 


ith one of FIBERITE’s reinforced pla 


solve your problems and reduce your costs, 

Shown below are three new products 
molded from different FIBERITE formula- 
tions. All have replaced a die cast or fabri- 
cated metal part. Complete data available 
on request. 


ence and wide selection of formulations can 


SAFE! New grain conveyor bucket won't spark...won’t wear...keeps its shape 


Maybe your product calls for excel- ...won’'t rust or corrode 
lent resistance to wear and high 
dimensional stability like this grain 
conveyor bucket. If so, you’ll want 
to know more about F.M. 3510, one 
of FIBERITE’s cotton fabric reinforc- 


ed phenolics. 


MOLDED OF F.M. 3510 
2.4 (Ft. Lbs. 

in Notch) 
14,600 PSI 
7,500 PSI 
275 (Dry) 

short time V/M 
1.37 Molded 


Impact Sth ength 


Flexural Strength 
Tensile Strength 
Dielectric Strength 


Specific Gravity 


IMPROVED IMPELLER! forces air through electric motors... 


accurately molded in 7 sizes 


The advantages of molding this im- 
peller of FIBERITE’s cotton fabric 
reinforced phenolic F.M. 1132 in- 
clude light weight, no static, won't 
bend or dent, will not cause a spark, 
and results in lower fabrication 
costs. Complete data on F.M. 1132 
available on request. 


MOLDED OF F.M. 1132 
1.7 (Ft. Lbs./ 
in Notch) 
14,000 PSI 

7,000 PSI 


300 (Dry) short 
time V/M 


1.37 Molded 


Impact Strength 


Flexural Strength 
Tensile Strength 
Dielectric Strength 


Specific Gravity 


NEW STRENGTH! new beauty in this intercom cabinet... eliminates painting problems 


This intercom cabinet molded of 
FIBERITE’s cotton fabric rein- 
forced melamine 2015 is colorful 
and attractive, yet built to take 
abuse. Find out how this and 
other FIBERITE formulations can 
help you. 


MOLDED OF F.M. 2015 
1.0 (Ft. Lbs./ 
in Notch) 
16,000 PSI 
7,000 PSI 
225 (Dry) short 
time V/M 
Specific Gravity 1.52 Molded 
Color Any 


Write, wire or phone for complete date -n FIBERITE formulations Dept. MP-6 


THE FIBERITE cORPORATION 


Impact Strength 


Flexural Strength 
Tensile Strength 
Dielectric Strength 
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UREA 
MELAMINE 
ALKYD 


NYLON 


W/o} Kel talem @relaalelolelarer— 
point the way to: 
NEW PRODUCTS... 
NEW USES... 

NEW MARKETS... 


emer en ven ALLIED CHEMICAL & DYE CORPORATION 









“MOLDED-IN" COLOR 
Nothing sells like color—especially when it’s perma- 
nently molded into the product—virtually indestruct- 
ible color that can’t peel, chip or wear off. PLASKON 
Urea and Melamine offer complete freedom of color 
selection — over 12,000 colors! 


HEAT RESISTANCE 


These thermosetting plastics will not soften or discolor 
when exposed to elevated temperatures. 


For technical service, marketing counsel or more complete information on any PLASKON Molding Compound .. . 


ADD SALES APPEA 


WITH Plaskon | UREA an: 


FOR SMOOTH, HARD, ENDURING SURFACES... 





















CHEMICAL RESISTANCE 





Urea and Melamine effectively resist common organic 
solvents, soap, borax, oils and greases. 








QUALITY 


Pleasantness to the touch is an added sales appeal 
offered by products molded of Urea and Melamine. 
They feel warm and smooth, are non-electrostatic and 
will not attract dust or dirt. 













‘O YOUR PRODUCTS 


MELAMINE mo.LbInNG COMPOUNDS 





NOW IN MORE THAN 12,000 “‘MOLDED-IN’’ COLORS! 


HIGH STRENGTH 


Urea and Melamine products have extra hard, durable 
surfaces that resist scratching and chipping. Their 
rigidity and strength make them popular for a wide 
range of consumer and industrial products. 


SUPERIOR ELECTRICAL PROPERTIES 


LASKON Urea and Melamine have high electrical 
sulation values and are resistance—and are self- 






extinguishing. They provide a margin of safety and 
performance characteristics that allow greater freedom 
in the design of many new electrical products. 


HOUSING TYPE UREA 


The recent development of a Urea compound with 
easier moldability and greater fusibility makes pos- 
sible the use of Urea in larger cabinet applications 
such as TV sets, business machines and air conditioners. 


ontact: BARRETT DIVISION, Allied Chemical & Dye Corp., 40 Rector Street, New York 6, N. Y. - HAnover 2-7300 





8200 FOR MOLDING 


This type 6 nylon is noteworthy because of its amazing 
versatility. It possesses the most desirable properties 
of other type nylons—such as toughness . . . steriliza- 
bility .. . light weight . . . abrasion, corrosion and heat 
resistance ... high impact strength. In addition, it 


offers many new advantages including: 


1. Better dimensional ‘stability due to lower shrinkage, 
moisture expansion, thermal coefficient of expansion 
2. Fewer voids during molding 
. Greater impact strength—with no loss in flexural or 
tensile strength 
. Can be molded in thin (up to .030’') transparent sections 
. Can be colored more readily 
. Molds at lower cylinder temperatures 


PLASKON Nylon 8200 is being used in such hard 
working products as: gears, valves, cams, bearings, 
pipe fittings, shoe heels—and dozens more. Scores of 
new applications are still in the developmental stage. 


8201 FOR EXTRUSION 


PLASKON Nylon 8201 extrusion compound has the 
same exceptional properties as PLASKON 8200. Its 
low moisture content and wide range of permissible 
stock temperatures (450-550 F.) make extrusions run 
more smoothly. Its high molten viscosity facilitates 
the extrusion of tapes, film, shapes, rods and tubing 
in a wide range of cross sections. 

A few of PLASKON Nylon 8201’s present uses in- 
clude: transparent film (can be vacuum formed), lubri- 
cation system tubing, fuel lines, wire coverings, window 
channels, tapes for stamping, monofilament. Several 
types are available to meet your specifications. 


Plaskon 


ALKYDS 


FOR CRITICAL 
ELECTRICAL PARTS 


OUTSTANDING ELECTRICAL PROPERTIES 


PLASKON Alkyds resist arcing better than any other 
thermosetting plastic material. And the dielectric 
strength of molded alkyd parts is exceptional. Alkyd 
parts also show a low loss factor and high resistivities. 


EXCELLENT RESISTANCE AND DIMENSIONAL 
STABILITY 


PLASKON Alkyds offer unexcelled dimensional sta- 
bility due to their high degree of resistance to both 
moisture and heat. Alkyd parts will perform, without 
thermal degradation, at continuous exposures of 325 F. 
Once molded to specifications, no measurable after- 
shrinkage occurs. 


AUTOMATION 


Alkyds are suitable for use on high-speed automatic 
molding equipment ...they mold four times faster 
than conventional thermosetting materials. Reinforced 
Alkyds require only medium molding pressures and 
non-reinforced Alkyds mold at very low pressures. All 
of these advantages add up to fast, economical pro- 
duction rates. 


HIGH STRENGTH OF REINFORCED ALKYDS 


The strength range of reinforced Alkyds surpasses that 
of any other impact thermosetting molding compound. 
They are easier to handle and cure more rapidly. I: 
addition, resin and fibers remain practically inseparable 
during molding—even in thin-walled sections. 


For full technical data, including specific performance characteristics, write: BARRETT DIVISION, 
Allied Chemical & Dye Corporation, 40 Rector Street, New York 6, WN. Y. ‘ HAnover 2-7300 











Market ideas for reinforced plastics 


You, as a fabricator, may find new markets for 
your production in these applications. 


Want your share of a $200 million market? 
Then, investigate luggage, specifically 
matched-die molded luggage of fibrous glass, 
reinforced with GLIDPOL* polyester resins. 


Stronger than steel but very lightweight, it 
outlasts other types, won’t stain, mar or split. 
It’s eye-pleasing, too, because pigmented 


A request on your com- 
pany letterhead will 
bring you acopy of Tech- 
nical Bulletin MPE-57 
which fully describes 
all of the Glidden 
GLIDPOL resins for cast- 
ing, laminating, mold- 
ing and coating. 


. 


GEL-KOTE* coatings provide a smooth, snag- 
free surface, plus permanent, fade-proof color. 
Another advantage: GLIDPOL resins allow 
great design flexibility, permit the assembly 
of complete matched sets from just a few 
basic shells. 

Versatile GLIDPOL and GEL-KOTE resins are 
also used in the production of appliances, boats, 
vehicle bodies and hundreds of other products. 


*A Glidden Trade-Mark 


GLIDPOL polyester resins... for strong, lightweight molded luggage! 


THE GLIDDEN COMPANY « INDUSTRIAL FINISHES DIVISION ¢ 900 Union Commerce Bidg., Cleveland 14, Ohio 
Sam Francisco + Los Angeles + Chicago (Nubian Division—1855 N. Leclaire Ave.) » Minneapolis + St. Louis + New Orieans + Cleveland + Atlanta - Reading. Canada: Toronto and Montreal 
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for all plastics and all metals 
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RIGID 


Acrylic; cellulosics; poly- 
styrene and co-polymers; 
vinyl; nylon; vulcanized 
fibre; hard rubber; rein- 
forced laminates of sili- 
cone, urea, melamine, 

yester, phenolic, epoxy; 
flourinated resins; etc., 
and all metals. 


FLEXIBLE 


Cellophane; cellulose ace- 
tate; cellulose acetate 
butyrate; cellulose nitrate; 
Mylar; Pliofilm; polyethy- 
lene; polyvinyl alcohol; 
polystyrene; Saran; vinyl; 
etc., and all foils. 


EXPANDED 
FOAMS 


Polyurethane (polyester- 
isocyanate); polyvinyl 
chloride; polystyrene; 
epoxies; phenolics; etc. 


If you will give us the details 
of the adhesive problems you 
face, chances are we can 
show you a case history of a 
similar production problem 
that has been successfully 
solved with one of the more 
than 650 current “BONDMAS- 
TER” adhesives. 


And if yours is truly “special”, 
our extensive laboratories 
backed by more than 43 years 
of experience in the exclusive 
manufacture of industrial ad- 
hesives can probably “custom 
build”’ a formulation to an- 
swer your specific needs. 


Write today for profusely illustrated 
technical literature and detailed Prob- 
lem Analysis Form . . . without cost 
or obligation. 


RUBBER & ASBESTOS CORP. 


245 BELLEVILLE AVE., BLOOMFIELD, NEW JERSEY 
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AMERICAN CYANAMID COMPAN Y 


Plastics and Resins Division 





B i=h i=h ey Ls Ee , Urea-Formaldehyde alpha cellulose-filled 


Molding Compounds 
Thermosetting 


for properties see pages 6-7 


BEETLE Molding Compounds produce marproof, 
lustrous moldings highly resistant to detergents, 
oils and greases. They are supplied in powder 
or granular form and various plasticities to meet 
specific molding needs in compression molding. 
Typical applications include radio cabinets, stove 
hardware, closures, electric appliance housings, 
wiring devices, cosmetics containers. 


BEETLE is formulated to meet these specifica- 
tions: 


Federal L-P-406A, LC 726-1 
ASTM D705-49, Grade I (Arc resistance 
limits are in process of revision by ASTM) 





characteristics 





Unlimited range of lustrous colors 
Smooth, hard surface ( 
Odorless and tasteless aint 


. . \BLENDOR 
Stain-resistant \ 


Wear-resistant 
Arc-resistant 
Track-resistant 
Dielectric strength 
Durable : aie, 
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Thermosetting 


Melamine Formaldehyde Molding Compounds 






for properties see pages 6-7 


CYMEL Molding Compounds are available 
in the following formulations to fill a variety of 
industrial and consumer applications. In general, 
they are suitable for compression, transfer or 
plunger molding. 


CYMEL 1077-10792 
alpha cellulose-filled 


Available in any color for molding such products as dinner- 
ware, buttons, electric mixer and shaver housings. Charac- 
teristics: Break and heat resistance; extraordinary surface 
hardness; rich, lustrous look and feel; excellent chemical 
resistance; excellent electrical properties, including arc and 


track resistance. 


CYMEL 592 
asbestos-filled 


Available in brown only for electronic equipment, aircraft 
and automotive ignition parts, circuit breakers. Character. 
istics: Excellent arc resistance and dielectric strength at 
elevated temperatures; dimensional stability; resistance to 
atmospheric extremes. 


CYMEL 1500 
wood flour-filled 


General purpose arc resistant, electrical grade material for 
watt-hour meter blocks, automotive ignition parts. Char- 
acteristics: Exceptional arc resistance, excellent dielectric 
strength. Brown only. 


























CYMEL 1502 CYMEL 3136 


cellulose-filled granular glass-filled 
raft Arc resistant, electrical grade material for connector plug Electrical grade material with intermediate strength, excel 
ter- inserts, circuit breakers, automotive ignition parts. Charac- lent arc and insulation resistance, extraordinary flame re 
. 4 “ : ege ° : . 
th at M eristics: Particularly good dimensional stability, dielectric sistance, low shrinkage and moisture absorption. Natural 
e to strength. Insert retention is excellent. Brown only. color. 


CYMEL 3020 


CYMEL 3135 chopped cotton fabric-filled 
glass fiber-filled 


Ideal for products requiring resistance to impact as well as 


l for Electrical grade material with high impact resistance, ex- heat and chemicals. Good arc resistance. Black only. 
Shar- traordinary flame resistance, excellent arc resistance, low 
ctric shrinkage and moisture absorption. Natural color. . CYMEL 4204 

unfilled 


Highly translucent, granular material for decorative effects 
Used principally for button and jewelry findings. 
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Tests and 
Conditioning 
Procedures” 


Beetle 
Alpha-Urea 

























Compression Ratio (Bulk Factor) 
Tabletting 

Plasticity Range 

Moldability in Compression Molds 
Compression Molding Temperature—°F 
Compression Molding Pressure—PS! 
Moldability in Transfer Molds 

Transfer Molding Temperature—°F 
Transfer Molding Pressure—PSI 


physical 


Shrinkage (4” x 4%” Disc, CMCP)}—Ins/Inc 
Additional Shrinkage—48 Hours at 220°F 
Specific Gravity 
' Molded Density—Grams/Cubie Inch 
Machining Quality 
Thermal Coefficient of Expansion—Linear/°C 
Therma! Conductivity—Cals/SqCm/Sec/°C/Cm 
Heat Distortion Point—at 264 PSI—°F 
2 Heat Resistance (4%"” Section—°F) 
Flammability 
Boiling Water—1 Hour 
Water Absorption—24 Hours at 25°C—% 
Light Transmission—% 
Resistance to Sunlight 
Color Possibilities 
Impact Strength, Izod, Milled 
Compressive Strength—PSI 
Rockwell Hardness 
Shear Strength (1” Diameter Slug)—PSI 
Flexural Strength (4” x 4” x 5” Bar)—PSI 
Deflection (4%4” x 4%” x 5” Bar)—Inches 
Elongation in Flexure at Failure—% 
Modulus of Elasticity—Flexure—PSI 
Modulus of Elasticity—Tension—PSI 
Tensile Strength—PS| 


FtLbs/Inch 





3 Dielectric Strength—(4%” Section in Oil) 
Short Time—Volts/Mil at 25°C 
Volts/Mi! at 100°C 
Step-by-Step—Volts/Mil at 25°C 
Volts/Mil at 100°C 
Slow-Rate-of-Rise—Volts/Mil at 25°C 
Volts/Mil at 100°C 
3 Volume Resistivity—Ohms/CM 
3 Surface Resistivity—Ohms 
3 Insulation Resistance—Ohms 
‘ Dielectric Constant—60 Cycles 
,000 Cycles 
1,000,000 Cycles 
60 Cycles—% 
1,000 Cycles—% 
1,000,000 Cycles—% 
‘ Dielectric Loss Factor—60 Cycles 
1,000 Cycles 
1,000,000 Cycles 
3 Arc Resistance—Seconds 
3 Surface Breakdown Ratio 


Rim Arc Resistance—Breaks a Revolution 


Gasoline (Hi-Oct)}—7 Days Immersion at 25°C 
eee Oil (SAE 20)—7 Days at 105°C 

ie H.SO,—7 Days Immersion at 25°C 

1% NaOH—7 Days Immersion at 25°C 

1% NaOH—8 Hours Immersion, Boiling 

5% Chromic Acid—4 Hours Immersion at 25°C 
10% Citric Acid—7 Days tmmersion at 25°C 


‘ Dissipation Factor 









Acetone—7 Days Immersion at 25°C 


Note: The values above are obtained from laboratory prepared test pieces 
and may not be exactly reproducible in all cases in commercial practice. 


Loose-packed 
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Excellerit 
V. Soft--Hard 
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Unlimited 
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1 Water is 16.4 Gms/Cu. In. 
2 Consult our Technical Department for details. 














Self-Exting. 
0 


0.1—0.4 

14.5 

Pastels yellow 
Unlimited 


7,000—8,000 


310—330 
170—210 
220—230 
90—130 

210—240 


90—120 

0.8—2.0 x 10 * 
0.8—4.0 x 10" 
x 10 10 
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Discolors 
SI. Attack 
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Wood Fi.-Mel. 









Cymel 
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Alpha-Mod. Mel. 











Cymel 
‘3020 
Rag-Mel. 














Cymel 
404 
Unfilled 


Cymel 
592 
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Cymel 
3136 
Glass-filled 





2.7 10 (5 packed) 2.0 2.4 5—7 3—45 

Good Good Hand only Good Excellent Hand only Good 

100 (Extru) 40—100 (Extru) Medium Medium 50—100 (Extru) Medium Medium 
Excellent Excellent Very Good Good Excellent d Good 
310-—330 300—330 300—340 300—340 270—340 290—310 290—320 
1,500-—6,000 1,500—6,000 4,000—8,000 2,000—5,000 1,000—6,000 4,000 2,000—8,000 
Excellent Excellent Limited Limited Excellent Good Good 
300-—330 300—330 ——— 270—340 290—310 290—310 
6,000—20,000 6,000—20,000 aa — 4,000—20,000 8,000—12,000 4,000—16,000 
0.007—0,008 0.006—0.007 0.003—0.004 0.011—0.012 0:005—0.007 0.002—0.004 0.002—0.004 
0.004—0.007 0.001—0.002 0.004—0.008 0.007—0.012 0.002—-0.003 0.002—0.004 0.003—0.005 
15 1.43 1.5 1.48 1.78 1.94—2.00 1.94—2.00 
23.8 23.5 24.6 24.3 29.2 31.8—32.8 31.8—32.8 
Good Good Good —-— Fair Poor Poor 
32—50 x 10-* ane —— 21—43 x 10-* - - 
84x 10-4 — 10.6 x 10-* —-— 13.1 x 10>! res 
266 266 310 293 266 490 400 
250 ~ ae 250 210 300 300 300 
Self-Exting. Self-Exting. Self-Exting. Self-Exting. Self-Exting. Self-Exting. Self-Exting 
Discolors Discolors 0 0 Discolors 0 
0.34—0.4 0.27—9.28 0.3—0.6 0.3—0.5 0.13 0.09—0.21 0.1—0.2 
0 0 0 Good 0 0 0 
Fades Fades Whites yellow Good Fades . 
Brown only Brown only Limited Limited Brown only Natura! only (Natural Only) 
0.26—0.38 0.38—0.41 0.5—0.9 -—— 0.30—-0.41 4.00—6.00 0.5—-0.74 
30,000—35,000 ae 30,000— 35,000 40,000—45,000 25,000— 30,000 27,000—29,000 
£94 _— E100 ——_ 90 
10,000—10,500 -—— 12,000—14,000 a 7,000—8,000 
8,000—10,000 9,000—10,000 12,000—15,000 11,000—14,000 8,700—10,800 10,000—16,000 8,000— 9,100 
0.081—-0.120 0.091—0.103 0.033—0.132 0.105—0.142 0.051—0.067 0.060—0.072 
0.7 0.7 08 iam 05 
13x 10° —_—— 1.85 x 10 —_—— 1.6 x 104 
1.1.x 10° == 1.65 x 10° ——— 1.95 x 10° 
5,700—6,500 5,500-—6,500 8,000—10,000 ——- 5,500—6,500 5800 5,000-—5,900 
350—370 370—390 320—340 ——- 40—430 170—240 350 — 370 (23°C)t 
290—330 170—190 110—130 200—210 280—300 90—110 310—350 (50°C); 
240—260 250—280 220—240 a 280—300 170—200 280—300 (23°C)t 
190—210 90—100 60—90 -—— 190—210 60—80 260—285 (50°C)t 
240—260 280—290 210—240 —-—- 270—290 170—210 
170—200 90 70—80 — 170—190 70—90 
6.0—10.0 x 10 "2 2.0—3.0 x 10 #2 1.0—3.0 x 10'' aa 1.0—4.0 x 10 '3 3.0—8.0 x 10 10—12 x 10 
0.3—5.0 x 10 2 2.0—8.0 x 10 '° 0.7—7.0x10"' a 0.7—16.0 x 10" 0.4—4.0 x 10 
1.0—3.0 x 10"! 2.0—5.0 x 10" 0.1—3.0 x 10" aa 1.0—4.0 x 10" 0.2—2.0 x 10 3—6 x 10 *t 
6.46.6 7.0—7.1 8.1—8.6 aoe 10.2 9.7—11.1 
6.2—6.4 6.0—6.2 7.4—78 aa 9.0 8.3—8.7 8.2—7.74 
5.6—5.8 5.6—5.7 6.7—6.9 —— 6.1 6.9—7.2 7.2—7.0 
26—3.3 12.0—14.0 9.6—11.3 _ 10.0 14.0—23.0 
15—1.7 3.9—4.0 43—5.0 -—— 74 3.9—5.2 0.023—0.015t 
3.4—3.5 3.5—3.6 3.6 ——— 5.1 2.0—2.6 0.016—0.015t 
0.17—0.22 0.8—1.0 0.8—1.0 ae 1.0 1.5—2.5 
0.09—0.11 0.23—0.25 0.32—0.39 aa 0.67 0.33—0.45 
0.1S—0.20 0.19—0.21 0.24—0.25 a 0.31 0.14—0.19 . 
73—106 71—93 125—128 100—145 135—174 183—186 183—186 
0.15—0.19 0.15—0.25 0.15—0.23 oe 0.12—0.22 0.14—0.22 
0--0—0 0—0—0 0—0 —-- 0—0—0 0—0—0 
0 0 0 oo 0: 
V. SI. Attack V. Si. Attack 0 -_—— V. SI. Attack 
SI. Attack SI. Attack Attack = SI. Attack 
V. SI. Attack V. SI. Attack aa V. SI. Attack 
SI. Attack SI. Attack Attack aoe SI. Attack 
Attack Attack Attack - Attack 
Attack Attack 0 a Attack 
V. SI. Attack V. SI. Attack 0 — V. SI. Attack 


























jinimum and average values shown. _* Tests are ASTM unless otherwise noted. Conditioning procedures follow ASTM D-618-51T 
‘laximum and average values shown. A—40 hours at 23°C, 50% RH. B—48 hours at 50°C, desiccation at RT. C—96 hours at 35°C, 90% RH 
+Mechanical and electrical properties for CYMEL 3136 are determined according to Spec. MIL-M-14E 
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These compounds are so heat-resistant that 
molded products show no distortion after re- 
peated immersion in boiling water. These thermo- 
plastic compounds may be injection-molded in 
any equipment designed for their polystyrene 
counterparts. 


CYMAC 400° Polymethylstyrene 


Offers resistance to heat up to 212°F. plus all the 
desirable properties of polystyrene: excellent electri- 
cal properties, clarity, luster, and unlimited range of 
transparent and opaque colors. They resist the high 
operating temperatures encountered in automatic 
dishwashers, sterilizers, automobile interiors, radios 
and store display windows. Applications include 
housewares, hospital equipment, refrigerator trays 
and containers, nursery products, brush backs and 
bristles, radio cabinets, battery cells, display fixtures. 
CYMAC 400 is available in crystal clear, Bureau 
of Standards colors and an unlimited range of custom 
colors, transparent and opaque. 













CYMAC 2BO1 Methylstyrene-Acrylonitrile Copolymer 


In addition to the unusual heat resistance of CY MAC 
400, CYMAC 201 offers better toughness and an 
increase in resistance to abrasion, crazing, and attack 
from chemicals, acids and oils. These characteristics 
point to picnic and kitchen ware, airline dinnerware, 
business machine housings, fan blades, packaging, 
pen barrels. Insert retention is excellent. Available 
in light straw, ice tint, and an extensive range of 
transparent and opaque colors. 






















ASTM CYMAC 201 CYMAC 400 










































test heat & chemical heat 
properties method resistance resistance 
I acticcscnorensenesnantacvesarereecasnsacesenentl Good Good 
Compression Molding Temperature—°F ............... 300-375 300-375 
Compression Molding Pressure, psi ................:0++ 1000-8000 1000-8000 
Injection Molding Temperature—°F ...............s000 400-550 400-550 
Injection Molding Pressure, psi .................:-sssvesseeses 10,000-30,000 10,000-30,000 
Mold Shrinkage, i9./iM ..........cccccssscesssesrsceesseeeeeees .0035 0046 
A D792 1.06 1.03 
SI TIRE BUG avssucsocsococvsvrsnssencnasinrvesesesscorecsen D792 26.1 26.9 
i matractive index ND ..................ccrsscssssssrserssececeess D542 1.559 1.581 
| “Tensile sa 0638 9,300 6,600 
TEE Liss cosionenninivcbovsscctecegnovecsestoniecsseoneceee D638 2.5 2.2 
Modulus of Elasticity in Flexure, x 10°psi ............... 4.6 4.0 
Compressive Strength, pi ...............ccscsseessseseeseeesees D695 
is  escaniasisasinteosencennecnes D790 16,100* 12,900* 
Impact Strength ft/Ib/in. of notch 
(% x % in. notched bar, Izod Test) ................0.... D256 .40 .33 
I I iia calicrnncinsscesvessidschstesasinscdsescerensece D785 83 (M) 76 (M) 
Thermal Conductivity, 10-4 cal./sec/cm?/1°C/cm . C177 
Resistance to Heat, °F (cont) ..............c.ccsceceseeseeseee 210 212 
Heat Distortion Temperature—°F ...................00000 D648 213 215 
Vol. Resistivity, ohm-cm (50% HR & 23°C) ........... D257 2.65 x 101! 2.63 x 1014 
Dielectric Strength, Short Time %” thick volts/mil... D149 610** 890** 
Dielectric Constant, 10° cycles .............ccccccsceseeeeees D150 2.92 2.52 
Dielectric Constant, 10° cycles ............cccccccsceseeseees D150 | Se 2.48 
Dissipation (power) Factor, 10° cycles ................... D150 0057 0004 
a Dissipation (power) Factor, 10° cycles ...........:00+ D150 .0078 .0006 
e H.O absorption, 24 hrs, Ye" thick, % .....ccc..sscecssvee- D570 31 05 
ESS NISMS ES ag OO D65 Slow Slow 
s I iicscocescsasencscvedsecoserenensbeszecsccesoccece Yellows slightly Yellows slightly 
Effect of Weak Acids .................cccccsssssssssesssssssssecees D543 None None 
EE D543 Attacked by Attacked by 
oxidizing acids oxidizing acids 
TINIE, WUUIIIN 50.505 ccccsecccessestsnsssoncsionsesoeses D543 None None 
ME NRG IAMRGIES .......cccsscecsecccsessecnrsseeserecsssees D543 None None 
Effect of Organic Solvents ................:.cscseseseeeeeeseees D543 Footnote (A) Footnote (B) 
ss ncccccccncscscccssccoveosecsece Good Fair to good 
COler (HROUTE HONVINOT) ................ceccccecsececessssceseses Faint yellow tinge Water white 
Est cxcccecccsccsctecvesecerseccsccsssecees Transparent Transparent 











(A) Attacked by many solvents—gasoline resistant 
(B) Attacked by many solvents 

* 1 in./min crosshead speed 
** 1/16” Dise 
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Each of these thermosetting resins has been formu- characteristics 
lated to provide the best combination of properties 


for specific applications. With the exception of a few Light weight 


Great strength 

Impact resistance 

Heat resistance 

Weather resistance 

Parts can be molded by hand lay-up using a casting Abrasion resistance 
technique, or by compression molding with heat and Corrosion resistance 

pressure. The reinforcing agent most commonly used Excellent dimensional stability 
is fibrous glass, but a wide variety of fillers can be Excellent electrical properties 
used—paper, rayon sisal, felt, etc. Flexible or rigid 


special types, they are clear, nearly colorless liquids. 
They vary in viscosity, rate of cure, degree of reactivity 
and in degree of rigidity of the cured product. 

Viscosit 


laminates can be produced by the proper choice of red 

resins. Curing temperatures range from normal room 9 
temperature to 300 °F, while pressures may vary Flexibl 
from 0 to 1000 psi. Gener 
\ High te 
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Light s 
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Air-dry 
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Prop: ties 
o S S = - : ~ + . = 
Low Vv Vv Vv v v 
Viscosity Medium Vv Vv \ \ \ \ \ \ 
High Ss v \ 
High v v v V V \ \ Vv \ 
“ Medium \ \ \ 
Low Vv Vv v \ 
90m temperature Vivivivivt Vv \ \ \ \ \ \ 
odulus of elasticity Viviviviv V \ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 
Flexible \ 
General purpose molding V \ \ 
High temperature rigidity \ \ \ \ \ \ \ \ 
High heat resistance Vv lV 
Chemical resistance \ V v 
Electrical properties Vv Vv V Vv V \ V \ 
J... 
Light stability \ 
Fire resistance \ V 
Air-drying Viviv iv 












































(VV Outstanding) 
* Thixotropic 
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Thermosetting 


For decorative laminates: Furniture, count- 
ters, wall panels and similar decorative laminates 
utilize wood veneers, paper or fabric. Impregna- 
tion with CY MEL Resins makes them exception- 
ally hard, strong and resistant to heat, moisture 
and chemicals. 


For industrial laminates: Glass cloth, canvas 
or asbestos are usually used for industrial grade 
laminates. Advantages include resistance to heat, 
flame, electrical arcing, and chemicals, especially 


alkalis. 


CYMEL 405 


An unfilled melamine-formaldehyde resin in the 
form of a free-flowing dry white powder. This resin 
is also suggested for various other uses such as water- 
resistant thermosetting binders, hardeners for poly- 
vinyl alcohol and polyvinyl butyral, strengthening 


agent for plaster of Paris, and any other applications 
that can be aided by the addition of a water-soluble, 
low-reacted form of heat-setting melamine-formalde- 


hyde resin. 


CYMEL 430 


Melamine-formaldehyde powdered resin modified 
with an unusually effective plasticizer or flow pro- 
moter. It is used chiefly in treating overlay and print 
sheets in decorative laminates and exhibits many 
advantages over the straight or unmodified melamine 











resins. 
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CYMEL* CYZAC’ 





CYZAC Laminating Resins make it possible to 





produce, directly on low-density particle board 
and on hardboard-faced plywood, finishes and 
surface characteristics approaching those of high- 
pressure decorative laminates. Laminated surfaces 
produced with CYZAC resins have exceptional 
craze resistance when subject to heat or strains 











caused by dimensional changes in the core ma- 
terial. Both resins are solutions packaged at 55% 
solids content. 


CYZAC 2247 
Formulated for impregnating print-grade laminating 
papers to produce decorative surfaced hardboards for 


use as wall panels, door panels, cabinets, do-it-yourself 
applications, low-cost furniture, TV cabinets. 





CYZAC 2352 


Provides the most satisfactory characteristics in im- 
pregnated overlay-grade laminating papers. Laminated 
directly to wood surfaces at moderate cost, these 
papers produce a transparent, colorless finish with 
excellent surface properties; they may even be ap- 
plied over stained surfaces. The finish gives excep- 
tional beauty and durability to flat working surfaces 
of tables, dressers, desks and chests. CYZAC 2352 
also offers new ease of handling and application in 
production of prefinished lumber products at lumber 
mills. 


i | 
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CYMEL® 
MELURAC 
URAC® 
EBTAC* 
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CYMEL 


NO. 401 

Hot press melamine-formaldehyde plywood adhesive for 
use with or without fillers. May be added to urea resins to 
improve durability of bond and materially lengthen working 
life of glue mix. Also used for laminating heavy timbers in 
marine applications and for general-purpose work where 
a boil-resistant, non-staining bonding agent is required. 


Thermosetting 


Adhesive Resins 


NO. 421 

A powdered melamine-formaldehyde resin for use as forti- 
fier of plaster of Paris and gypsum to increase structural 
strength of cast products. 





MELURAC 


NO. 255 

Powdered melamine-urea-formaldehyde resins, two-package, 
formulated solely as an adhesive for tapeless splicing of 
veneers. 


NO. 259 

Newly developed, one-package, melamine-urea-formalde- 
hyde resin for tapeless splicing of veneers, requiring addi- 
tion only of water. 


NO. 300 

Melamine-urea-formaldehyde, one-package, fast-curing 
colorless powdered resin for hot pressing flat or molded 
plywood. Combines non-staining, moderate cure temperfa- 
tures, durability, boil resistance. Ideal for exterior-grade 
plywood. New catalysts reduce cure rate to that of hot-press 
urea resins 


NO. 301 


Powdered melamine-urea-formaldehyde resin without filler. 


NO. 304 


A melamine-urea-formaldehyde resin developed expressly 
for use as a particle board binder. A fine, free-flowing 
powder that is easily handled. Imparts no color to the 
particle board. May be blended dry or sprayed from water 
dispersion into wood chips or sawdust. 





NO. 180 

General-purpose, urea-formaldehyde resin in water solu- 
tions. Catalysts and hardeners are available for all wood- 
bonding applications—cold or hot press plywood gluing, 
high-frequency gluing, fortification of starch-dextrine ad- 
hesives, etc. High solids solution (66% P.M.M.A. Method) 


for drum, tank-car or truck shipments. 


NO. 186 


Similar to URAC 180, but containing 60% resins solids. 


NO. 185 

Craze-resistant urea-formaldehyde adhesive for assembly or 
secondary gluing operations. Two components—liquid 
resin and powdered hardener. Sets at room temperature 
with low pressure. Excellent for bonding decorative lami- 
nates, Masonite and other hardboards. 


NO. 110 

Similar to URAC 180, but in powder form containing no 
inert materials. Catalysts are available for general-purpose 
wood gluing—cold or hot setting. 





KETAC 


NO. 1156 

A liquid ketone-formaldehyde resin. Alkaline curing, it was 
formulated especially as a fortifier of starch adhesives used 
in the manufacture of corrugated paperboard. 
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gluing-to-standards guide 




















e Commercial Standards CS-35-56 @ Military Specification MIL-A-5433A 
Hardwood Plywood: Intermediate-temperature-setting Resin: 
Type ! (Fully waterproof t ..d) CYMEL 401 + 10% walnut shell flour 
MELURAC 300 . . . Hot pressed (240°-280°F) 
CYMEL 401 + 10% walnut shell flour... 
Hot pressed (240°-280°F ) 
Type Il (Water-resistant bond ) 
e Type II (Moisture-resistant bond ) @ Military Specification MIL-A-5534A 
al URAC 110 (Neat powder) Hot or cold pressed with High 5 tan ening * aio wis ii 
URAC 190. (Liquid resin) flour extenders CYMEL 401 + 10% walnut shell flour . . . hot pressed 
(240°-280°F) 
e Federal Specification MMM-A-188 
Highly moisture-resistant adhesive for secondary wood 
luing: 
Type l (Powdered form ) e@ Military Specification MIL-P-0066B (SHIPS ) 
URAC 110 + Hardener 181 Plywood, flat panel for boat and ship construction: 
Type III (Liquid form) CYMEL 401 + 10% walnut shell flour . . . hot pressed 
URAC 180 + Hardener 181 (240°-280°F) 







URAC 185 + Hardener 185 










e Federal Specification NN-P-515 











, Plywood Containers: @ Royal Canadian Air Force Specification 
Typel ‘ (Weatherproof) DTD-484 
MELURAC 300... Hot pressed (240°-280°F) Thermosetting Adhesive. Gap filling, cold setting: 
CYMEL 401 . .. Hot pressed (240°-280° ) URAC 185 + Hardener 185 
Type If (Special moisture-resistant ) 
Type III (Weather-resistant) 
Type IV (Non-Moisture-resistant ) 
URAC 110 (Neat powder) Hot or cold pressed with e@ Joint Army-Navy Specification JAN-P-10 
URAC 180 (Liquid resin) flour extenders* Fiberboard (V & W Board) Boxes 
URAC 180 or 110 to fortify 
*If greater than 100% flour extension, based on resin solids, add Starch Adhesive 





preservatives or chlorinated phenol type. 


applications 










Plywood and Veneers Particle Board 
Highly moisture-resistant plywood: Urac 110 and 180 Wood particle bonding (sawdust, ground wood, or 
Exterior grade hardwood or Douglas Fir plywood planer shavings, flakes or other wood chips) 
(boil-resistant) : Melurac 304, Urac 186 





Melurac 300, 301, 304, Cymel® 401 
Marine grade plywood: Melurac 300, 301, Cymel 401 
Tapeless splicing of veneers: Melurac 255, 259 






Paper Gluing 
Corrugated boxboard, solid fiber laminated board: 
Assembly Gluing Urac 110, 180, Ketac 1156 
Furniture, sporting goods, millwork, joint assemblies, 
laminates: Urac 185 







Fortification of plaster of Paris 
High Frequency Gluing Urac 180 Cymel 421 
All Urac Resins (with selected hardeners) 






AMERICAN CYAN AMID COMPANY, 


Plastics and Resins Division 
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The data contained herein are based on the best available iuforma- 
tion and are believed to be correct. However, no warranty is 
expressed or implied regarding the accuracy of these data, the 
stability of the product or its use and performance. Nothing con- 
tained herein shall be construed to imply the non-existence of 
any relevant patents nor to constitute a permission, inducement 
or recommendation to practice any invention covered by any 
patent owned by American Cyanamid or others, without authority 
from the owner of the patent. 


district offices 


Boston 15, Massachusetts Dallas 22, Texas Oakland, California 
1055 Commonwealth Avenue 3709 Atwell Street 1440 Broadway 
STadium 2-6000 FLeetwood 7-1711 Highgate 4-5622 


Charlotte 1, North Carolina Detroit 21, Michigan Philadelphia 8, Pa. 
3333 Wilkinson Blvd. 10115 West McNichols Rd. 401 North Broad Street 
EXpress 9-0441 Diamond 1-9142 WAlnut 2-2080 


Chicago 80, Illinois Los Angeles 54, California St. Louis 10, Missouri 
3505 North Kimball Avenue 2300 South Eastern Avenue 5025 Pattison Avenue 
COrnelia 7-6400 RAymond 3-6411 MOhawk 4-5306 


Cincinnati 1, Ohio New York 18, N. Y. Seattle 9, Washington 
2350 Glendale-Milford Road 48 West 38th Street 550 Mercer Street 
PRinceton 1-5400 Circle 7-0100 Alder 3778 


Cleveland 14, Ohio 

711 Leader Bldg. 

Superior and East 6th Street 
CHerry i-1933 


In Canada 


NORTH AMERICAN CYANAMID LIMITED: 
Montreal, Quebec Toronto 5, Ontario 
5550 Royalmount Avenue 160 Bloor Street East 


Town of Mount Royal WAlnut 4-9741 
Riverside 4-2881 


AMERICAN a ae NGS ie SY, A COMPAN & 


30 Rockefeller Plaza, New York 20, New York 





TAKE A CLOSE LOOK AT THE FULL LINE OF RCI 


_PLYOPHEN 


PHENOLIC RESINS 


@ When your production calls for ics, be sure you call Reichhold—where a full 
line of RCI PLYOPHENS is available fo ; a ‘bonding, laminating, impregnating or casting 
requirements @ RCI offers you mog ’ "40 individual PLYOPHENS—including both liquids 
and powders @ For full informati ow RCI PLYOPHENS Can best serve your individual 
needs, clip and mail the check lisfeldw. Technical information will be sent to you promptly. 


My Name is. 





fam 





(TITLE) 
of the company indicated on this letterhead. 


Please send me full technical information on the use of 


RCI PLYOPHEN Phenolic Resins for: 


[| Brake Linings S Gear Stock 
. 


Resinoid Grinding [| Rolled Tubing 
Wheels 


ee Wood Waste Molding x Insulation Bonding 
a Decorative Laminate » Plastic Faced Piywood 


Core Stock 

[ | Shell Moids 
Casting 
Hot Punching Stock & Shell Cores 


[| Cold Punching Stock ra Surface Coating 


REICHHOLD 


Creative 
Chemistry... 
Synthetic Resins ¢ Chemical Colors « Industrial Adhesives Your Partner 
Phenol * Formaldehyde « Glycerine « Phthalic Anhydride in Progress 
Maleic Anhydride « Sebacic Acid « Sodium Sulfite ¢ Pentaerythritol 
Pentachlorophenol « Sulfuric Acid 


REICHHOLD CHEMICALS, INC., Ri 
RCI BUILDING, WHITE PLAINS, N.Y. 








Whatever your 
plastics problem 
bring it to I.C.1. 








WILL HELP YOU CHOOsE the right plastics 
cee material for the job you have in mind. They 
will settle any problems you may have 
concerning suitability, cost and production. 

When you have decided on the material and the process, 
IMPERIAL CHEMICAL they will give you the benefit of their Technical 
INDUSTRIES LIMITED Service which is world wide. From then on it is plain 
sailing—mainly because stringent technical precautions 


Plastics Division, Export Dept., Black 
are taken to ensure that the very high quality of 


Fan Road, Welwyn Garden City, Herts. 
I.C.I. materials never varies. 





U.S.A. enquiries to: J. B. HENRIQUES, INC., 521 FIFTH AV., NEW YORK 17, N.Y. 
Canadian enquiries to: CANADIAN INDUSTRIES LTD., PLASTICS DEPT., BOX 10, MONTREAL, P.Q. 
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The first PLIOVIC resin was introduced in 1947. 


Today, many years and many new resins later, 
there is a select family of PLIOVIC resins, each 
designed to fulfill a specific need for quality 
vinyl products. 


The success of the PLIOVIC resins can be meas- 
ured by their steady growth. And it stems from 
a constant effort in research, in development, 
and in production to supply industry with top- 
notch materials. 


The happy part of this story is that it really 
has no ending. Through continuing effort, 
more new resins and more plant 

expansions shape the trend 

for the future. 


Equal in importance to product 


quality in the success of Puiovic is the service 


accompanying its sale. Competent technical assistance, 
comprehensive product literature, as well as effective processing and ' 
shipping of orders, are basic tenets of Chemical 


OT ilelame) ol-igehiielae 


The growing list of PLiovic customers indicates it’s 


a good way of doing business, too. 








4 
y *. me 
mone Two newcomers 


deg to the PLIOVIC family: 


CHEMICAL 


ra GOOD“YEAR 


DIVISION 


Two of the latest results of Goodyear’s constant development effort are Puovic $50 and Ptiovic $70. 
Both meet the processing needs of the industry, without sacrifice of end properties. 





OLSEN FLOW TEST PLiovic S50 is an unmodified polyviny] chloride resin of 
(250°F.-500 PSI) very low viscosity. It exhibits many of the desirable 
processing characteristics of copolymer resins, while 
approaching the physicai properties and heat stability of 
unmodified, higher molecular weight resins. 


Compounds based upon PLIOvIC S50 have superior plastic 
flow properties, can be processed at temperatures as much 
as 50°F lower than average molecular weight resins, and 
process easily with little or no liquid plasticizers. These 
advantages suggest the use of PLIOvic $50 in blends with 
higher molecular weight resins, as a replacement for 
copolymer resins or as the base resin in critical molded, 
extruded or semirigid calendered items. 


- INS./SEC 


AVERAGE FLOW 








20 
PLASTICIZER-PARTS/ 100 PARTS RESIN 





Plastic Flow of Purovic $50 vs. Other Vinyl Resins 


PLIOVIC S70 is a medium viscosity, general purpose, poly- 
vinyl chloride resin. Its viscosity, combined with a fine 
particle size, is ideally suited to conventional compounding 
techniques and shows particular advantage in improved 
flow at moderate temperatures. 


The processing advantages of PLIovic S70 especially 
qualify it for use in calendered goods where it exhibits 
sparkling clarity, excellent surface, good gauge and color 
uniformity and excellent heat sealability. However, 
PLiovic S70 can also be used to advantage in critical 
molded and extruded applications or to “temper” high 
modulus stocks. 


Crystal-Clear Sheeting Made with Puovic $70 





The established members 
of the PLIOVIC family: 


DIVISION 


70. Here are the older members of the Puiovic family—resins which through their wide acceptance have 
proved the worth of continual effort toward improvement in product and service: 


of PLiIovic AO—one of the first of the family—is a unique copolymer with 
le : ¢ particular application in dispersions. Its fine, soft particles solvate 
ile ' ; readily, disperse thoroughly with minimum mixing. PLiovic AO also 
of ; tolerates high percentages of extender plasticizers. Moreover, it fuses 


at low temperatures, providing longer product life through a shorter 
heat history. Principle applications for this resin include fabric coating, 


‘ic r= 

ch +. metal coating, and slush or rotational molding. 

nd PLIOVIC DB90V is a high molecular weight polyvinyl] chloride as evi- 
se ‘ denced by its inherent viscosity of 1.09. It possesses the properties 
th | , characteristic of unmodified vinyl polymers: high strength, a high 
or | degree of flexibility when plasticized, full color possibilities, flame 


d, 4g resistance, and relative inertness to chemicals, wear, weather and age. 
on » Van The processability and end properties of PLIovic DB90V recommend 
this resin for both extruded and calendered products. 


. 


PLiovic DB80V is a lower molecular weight polyvinyl chloride resin 
with an inherent viscosity of 0.98. A general purpose resin, it exhibits 
properties typical of unmodified vinyls. Where limitations are imposed 
on processing temperatures, PLIovic DB80V allows development of 
excellent physical properties at somewhat reduced temperatures. Pri- 
mary application for the resin is in the production of calendered film 


y ) and sheeting. 
: PLIOVIC EDB90V is very similar to PLIovic DB90V with one important 


exception—it has passed the rigid tests of Underwriters’ Laboratories, 
Inc.,and has been placed on their resin interchangeability list. Thus, 
PLiovic EDB90V combines excellent electrical properties with very 
good processing and physical property characteristics. It finds appli- 
cation in many types of wire insulation. 





PLIOVIC resins. 


DIVISION 
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ATLANTA—Phone: CEdar 4611 HOUSTON—Phone: WAInut 3-5541 
BOSTON—Phone: NEedham 3-5850 LOS ANGELES—Phone: RAymond 3-3611 
CHARLOTTE—Phone: FRanklin 5-8973 MINNEAPOLIS—Phone: STerling 9-3551 
CHICASO—Phone: Michigan 2-8800 NEW YORK—Phone: MUrray Hill 6-1300 
CLEVELAND—Phone: CLearwater 2-3000 PHILADELPHIA—Phone: SAgamore 2-8500 
DETROIT—Phone: WAinut 1-7900 PORTLAND—Phone: CApitol 6-2951 
HARTFORD—Phone: BUtler 9-3424 $T. LOUIS—Phone: HArrison 9-4000 
SAN FRANCISCO—Phone: UNderhil! 1-3773 


Pliovic—T. M. The Goodyear Tire & Rubber Company, Akron, Obi 


up-to-the-minute information on any of the current PLIOVIC resins 
or those to come. Or write for details, including the latest Tech 
Book Bulletins, to: Goodyear, Chemical Division, Akron 16, Ohio. 


Listed above are the telephone numbers of the Chemical Division 
Sales Offices throughout the country. At the one nearest you is 
the technically trained representative who can help you make the 
most of the PLIOVIC resins. Feel free to call on him any time for 





Rogers impact phenolics quality-controlied 


FOR AUTOMATIC LOADING 


Rogers medium and medium high impact phenolics for 
automatic molding are the result of a development pro- 
gram with manufacturers of automatic molding equip- 
ment. Produced under rigid statistical quality con- 
trol methods, these compounds feature consistent 
uniformity in pourability and are so clean as 
to be virtually dust-free. These advantages 
are coupled with a fast rate of cure, a 
Uniform apparent density of low bulk factor of 3.5 to 1 and good 
Rogers impact phenolics for automatic to excellent molded appearance. 
molding assures the right charge every 
time for automatic volumetric loading or 
preforming. Absence of dust eliminates arcing 
during pre-heating. Although created for auto- 
matic molding, these Rogers materials offer many 
advantages for conventional molding techniques. Write 
to Dept. PE for data sheets or ask to have one of our tech- 
nical representatives review our materials program with you. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 





DUROIDS—for Gaskets, Filters, Electronic Devices, Thermal Insulation, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc 
SHOF MAT . P . 
SHOE ERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates RUBBER—for Floats, Grommets, Gaskets, Bearing Seals, etc 
FABRICATING—Including Converting, Combining, Coating, Embossing, and Molding DEVELOPMENT—Research and Engineering of Unique Materials, Parts and Products 








typical formulations for THE PLASTICS INDUSTRY 


number | principal uses characteristics color base solvent viscosity ph = pea eeo cation | 





Vinyl to Fabric Quick grab, high tack with long tack Natural P 25-30/200 o ys SI 'y, brush’) 

ALT-1105 leather, paper period 5 a White Rubber Water Stormer 47.1% f 8.16% rc cat 
| Tie coat for vinyl | Non-biocking; good adhesion to vinyl ; ? 

BLG-890-1 films and elastomeric pressure sensitive White os ey 15-18/500 

masses 





— 





, ¢ Rol! Coat 
Stormer 44.5% 8.90% > is dry 





| 
| Temporary folding | Long tack period and affinity to vinyl Comm " — 
y Synthetic Toluol, SRS, | 17-19 e - 
Sw-523 | of vinyl outstanding number in the 17.0% 7.42% Brust 
manufacture of plastic handbags Tan Rubber cmey acetate | DuPont 

















| = “Brush-wet 
Amber | Synthetic | M.E.K 13-36 29.74% 7.667 | Stick, heat 


Plastics to wood 
metal; aluminum 
to glass, metal; 


| Resistant to most plasticizers 


$B-505 


Rubber | DuPont or wet 





activation 





lucite to stee! | om 
$8-545 | Vinyl tile Both numbers feature tenacious -e Green Synthetic | Acetone Trowel 3/32 


$B8-550 | Rubber tile resistant bond Green Rubber M.EK Viscosity 60.0% fg — 





Plastics to wood, | Heavy adhesive designed forknife | *20-25,000 
meta coating and later activation Amber papete : e., “s 42.50% 7.67¢ Brush, knife 
ubber £3 Spindle ‘ . coater 


SBP-588 
Synasol @ 4 RPM 
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"Brookfield RVF Model 


special emphasis recently on ADHESIVES FOR MYLAR* *MYLAR is DuPont's registered trademark 


for its brand of polyester film. 


Request information on our SB-6300 series for bonding clear or metallized 
mylar film to itself, to each other or to such substrates as vinyl film, vinyl 
coated fabrics, paper, metal, rubber, etc. 


adhesives for SANDWICH PANEL 
CONSTRUCTION 


Request information on our SW-570 series (elastomeric type) for rigid lam- 
inating and sandwich panel construction as well as the vinyl phenolic and 
epoxy types for sandwiches. 


IDOWMDIe@=+7AeGe" PRESSURE aN RIDEA YAS *Trademark of Interchemical Corporation 
TRANSFER FILM 


uo ; A new translucent pressure sensitive mass in film form supported by a re- 
lease paper which can be either removed at once, or at a later date, for 


instant bonding of two objects. 


also serving every industry BN Ms stom eleeacht nk Con mect nti ey 
with latest developments in Pressure Sensitive Cements, 
Flocking Cements, Laminants, Sealants, 
Tie Coats and Resin Emulsions. 


\ Ask for more information by series number, by prod- 


ANGIER uct name, or request Angier’s General Folder. 
ADHESIVES 
Information desired with inquiry: 


1. Basic materials involved (supply samples when possible). 2. Serv- 

e d h e ice requirements involved such as temperature, stress, — Ls 
strength, use of solvent, color. 3. Assembly requirements, including 

mgier esives drying time, design and joint needs. 4. Application preference, such 


Division of Interchemical Corporation as spray, dip, grid, knife or brush. 5. Estimated volume needed per 
month. 6. Price limitations. 7. Government specifications or test 


120 POTTER STREET, CAMBRIDGE 42, MASS. standard, where in force. 
Midwestern Plant: Huntington, Indiana ©1957 INTERCHEMICAL CORP. 
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PLASTICS 


The World’s La rgest Family of Plastics 





molding 
coating textiles 


i foundri 
adhesives Y 


bonding 


laminating 
paper 
fabricating 


extruding | 


ndering 








MONSANTO MOLDING COMPOUNDS 
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Monsanto Lustrex is one of the lightest and most widely used 
thermoplastic molding materials. It is hard, rigid, with high 
dimensional stability, good chemical resistance, high dielec- 
tric strength, tasteless, odorless, and non-toxic. Lustrex can 
be molded to sharply defined detail and finish. 

Available in a broad range of transparent, translucent, and 
opaque colors, as well as crystal. Molding compounds for com- 
pression, and injection molding, and extrusion in all types of 
machines and molds. Extrusion formulations suitable for 
vacuum forming. 

There are special formulations in various flows and set-ups: 
for general purpose applications—the “Balanced Line’’ com- 
prising Lustrex Hi-Flow 55 (improved flow), Lustrex Hi- 
Flow 66 (long flow, moderate set-up), and Lustrex Hi-Flow 77 
(good flow, fast set-up); rubber modified formulations for 
applications requiring medium and high impact strengths 
Lustrex LHA (medium impact, high degree of translucency), 
Lustrex Hi-Test 88 (high impact), and Lustrex Hi-Test 88B 
(extrudable, high impact, high degree of translucency); for 
applications requiring heat resistance—Lustrex Hi-Heat 99 
(heat resistance up to 204° F.), Lustrex Hi-Test 89 (heat re- 
sistant, high impact) and LXC, a super heat resistant styrene 
copolymer with heat resistance up to 217° F.; and for appli- 
cations requiring fluorescent light stability, all general pur- 
pose formulations are available in Lustrex Permatone. 


APPLICATIONS: 


refrigerator parts 
toys 
packaging 
air conditioner cabinets 
radios 
housewares 
wall tile 
phonograph records 
television components 
displays 


electrical equipment 








mM ‘SANTO MOLDING COMPOUNDS 


APPLICATIONS: 


housewares 
toys packaging 
industrial parts 
“squeeze” bottles vials 
closures 
molded liners 


One of the newest of the thermoplastics, polyethylene is al- 
ready one of the most useful and versatile. Polyethylene mold- 
ed products made from Monsanto Polyethylene resins are 
tough, resilient, with high impact resistance. They are flexible 
over a wide temperature range, with extremely low dielectric 
constant and low power loss factor. They are chemically inert, 
non-toxic and odorless. 

Available in pelleted molding compounds for injection, com- 
pression or blow molding over a wide flow range 1.2-22 melt 
index. Readily processed in a broad range of colors. 


RESINOX phenolic 


APPLICATIONS: 


electrical switch gear 
ignition parts for automotive, aircraft, and outboards 
TV and radio cabinets 
caps and closures furniture drawers 
appliance components and handles 
wiring devices washing machine agitators 
telephone hand sets camera parts 
caster wheels 
water pump impellers 


Monsanto Resinox molding materials are themosetting plastic 
compounds based on phenolic resin. All molded Resinox parts 
are characterized by inherent color and finish, resistance to 
heat, and broad adaptability in design. 

A broad range of standard formulations are available for 
parts requiring high impact and tensile strength, exceptional 
electrical insulating properties, resistance to high heat, water, 
acids, alkalis, and other chemicals, or meeting rigid odor and 
taste requirements. 

Six types of Resinox compounds are supplied for compres- 
sion ; transfer or automatic molding : general purpose, impact- 
resistant, electrical grade, heat-resistant, chemical-resistant, 
and closure compounds. 











MONSANTO MOLDING COMPOUNDS 


RESIMENE melamine 


APPLICATIONS: 


electrical, electronic, and radar equipment 
circuit breaker parts terminal blocks 
connectors insulating tubes 


Thermosetting molding compounds with cellulose fillers for 
compression and transfer molding. Recommended for appli- 
cations requiring high arc resistance, extreme hardness and 
durability, and excellent resistance to heat and alkalis. 


OPALON vinyl chloride 


APPLICATIONS: 
appliance parts toys masks cord plugs 
goggles coil forms knobs 
grommets sporting goods handles housings 
swim accessories wiring devices electrical system 
components housewares phonograph records 


Opalon thermoplastic molding powders are supplied in granu- 
lar form and as dry, free-flowing dustless powders for injec- 
tion and compression molding. They have outstanding heat 
stability, moldability, short molding cycles, low shrinkage. 





ON: ANTO FABRICATING MATERIALS 


POLYFLEX™ 100 


, 
made of Monsanto Lus 


APPLICATIONS: packaging printing 
metalizing decorative laminating 

overwrapping light diffusers 

protective laminates signs displays 


Polyflex 100 is a biaxially oriented styrene sheet made of 
Monsanto Lustrex for use in the manufacture of up-to-date, 
self-selling packaging, items for the home, decorative lami- 
nating and many other applications. Can be blanked, metal- 
ized, printed or folded and may be combined with many other 
materials. Available from stock in roll form in light gauges 
from .001” through .020” in 21” and 42” widths. Ranges from 
water clear to opaque with wide variety of color. 


*POLYFLEX, T.M. Reg. U.S. Pat. Off. Plax Corp. Licensed to Monsanto 
Chemical Company 





VUEPAK cellulose acetate film 


APPLICATIONS: transparent windows 
wallet-envelopes fabricated parts filing tabs 
protective laminates transparent inserts 
diagrammatic drawings rigid containers 
displays canisters protective envelopes 


Vuepak is a crystal clear rigid film that can be formed into 
boxes and containers of outstanding beauty and sales appeal. 
Available in continuous, untrimmed and slit-to-size rolls up 
to 60” wide and up to 2000’ long, in thicknesses from .005” to 
.020”. Also in stock size sheets. 

Vuepak is adaptable to many fabricating methods—shaping, 
drawing, folding, and scoring. It can be printed, embossed, 
stapled, or cemented. 





NITRON cellulose nitrate film 


optical frames cutlery handles 


APPLICATIONS: toilet seats 
hamper tops piano keys 





Nitron is a thermoplastic sheet with exceptional toughness, 
beauty and pattern variety. It is resilient, but not elastic, 
resists weak acids and alkalis. 

.vailable in many colors and patterns, Nitron can be 
fabricated by any standard method—blow-molded, stamped, 
heat-formed, or machined. It is supplied in 20” x 50” sheets of 
various thicknesses. 





APPLICATIONS: 
draperies machine covers 
shower curtains table cloths 
rainwear wall coverings 
inflatable items 
moisture vapor barriers 
laminating 


Ultron film is noted for uniform gauge, color clarity, pliabil- 
ity, good drape, and dry resilient hand. It is tough, long- 
lasting, resistant to mold and mildew, and will not fade or 
stain easily. Tasteless, odorless, non-toxic. 

Available in a wide range of transparent and opaque colors, 
and in embossed patterns with fabric-like texture and ap- 
pearance. In gauges up to .020”, widths up to 72”. Special 
formulations are available for industrial and agricultural 
applications 

Ultron film can be heat sealed and cemented, printed, em- 
bossed or molded. 


vinyl sheet 


APPLICATIONS: 
printing stock translucent ceilings 
vacuum forming electrolyte molds 
printing plates displays 
drawing instruments 
light-diffuser panels calculators 
lamp shades Christmas lighting displays 


Ultron rigid viny] sheets and rolls are distinguished for their 
dimensional stability, mechanical strength and toughness, 
high softening temperature, flame resistance, excellent light 
stability, and resistance to chemicals. 

Rigid Ultron is available in rolls from .0075” to 0.020”, and 
in widths up to 75”; also in sheets 21% x 5114” untrimmed in 
gauges up to 125”. Greater thicknesses upon request. Matte, 
calender, and high polish finishes. Ultron sheets can be printed, 
die-cut, machined, vacuum-formed, cemented, hot air welded, 
electronically sealed, embossed, planished, laminated and cor- 
rugated. 





oN: \NTO EXTRUDING AND 
ALE OERING MATERIALS 
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lon 300, 300FM and 330FM resins are supplied for 
ndering and extrusion operations and are especially 
ommended for the dry blending process. They provide 
eptional color depth, uniformity, toughness and flexibility 
ow temperatures. 

Special compounds supplied as granules or dry blend for 

re and cable insulation, profile extrusion and molding are 
also available. Excellent for use in the manufacture of rain- 
wear, garden hose, upholstery, fabrics, etc. 

Opalon 505 and 510 ‘copolymer resins are widely used in 
nanufacturing floor tile and phonograph records, where ease 

f processing make these resins particularly suitable. 

Opalon 410 is a specially developed paste resin for vinyl 
plastisol compounding. It is supplied as a “stir-in’” powder 
and increases speed and ease of preparation. Widely used for 
fabric coating, slush moldings, dipping operations, foams and 
sponges. 
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In pellets—natural or colored— Monsanto Polyethylene resin 
may be extruded as film and sheeting, wire insulation, piping, 
tubing, and profile shapes. Can be calendered into film and 
sheeting and laminated immediately or in subsequent opera- 
tion. Non-slip and slip grade formulas available over broad 
melt index range. 





MONSANTO LAMINATING MATERIALS 


AFLEX vinyl butyrat 


A continuous adhesive film in clear or colored, as well as grad- 
iated color, forming the interlayer for laminating safety 
glass. Also used for TV implosion plate laminates, and deco- 
rative applications. 





MONSANTO INDUSTRIAL RESINS 


for bonding 


RESINOX phenolic 


Resinox phenolic resins are widely used as a coating or bond- 
ing material for Resinoid grinding wheels, clutch facings, 
brake linings, coolant and heat-resistant sand paper. Mechani- 
cal paper base separators for automotive batteries. Paper and 
felt base filters for oils and chemicals. Bonding material (with 
Resimene melamine resin) for glass and rock wool thermal 
and acoustical insulation and other industrial applications. 
Available in liquid and dry-powdered form. 


for foundry 


RESI NOX phenolic 


Resinox phenolic resins have been specially developed as hot 
and cold-coating resins for sand in production of shell molds 
and cores. They are non-dusting, free flowing, with rapid cure. 


LYTRON resins 


Synthetic resins used as thickening agents in powder form for 
foundry sand and wash water clarification systems. Lytron 
reduces clay balling, improves sand workability and pack- 
ability for better molds for metal castings. 


for laminating 


RESIMENE melamine 


Resimene resins are colorless and color stable, hard, durable, 
and scratch-resistant, heat and flame-resistant, and chemical- 
resistant. Available in water-alcohol, soluble, spray-dry pow- 
ders, they form laminates with paper, cloth, glass and asbes- 
tos fibers that provide a beautiful durable surface for all types 
of furniture, counter tops, cabinets and walls in kitchens and 
bathrooms. Industrial melamine laminates have high electri- 
cal arc resistance and fire resistant properties. 


RESINOX phenolic 


Supplied in water or alcohol solutions for treating laminate 
filler materials — paper, cloth, wood veneers, glass, or asbestos 
fiber. Resinox laminating resins are tough and durable, resist 
acids and weak alkalis, display good heat resistance up to tem- 
peratures of 300-350° F. Used in manufacture of decorative 
core stock and electrical grade laminates for radio and TV 
and most home electrical appliances. Also in gears, ball-bear- 
ing races, pulleys, bushings, for light and heavy machinery, 
cars, planes and ships. 





TO TEXTILE RESINS 


to supplies a complete line of resins and catalysts for 
nishing and sizing. These provide shrinkage control 
hability, lively hand, wrinkle resistance and durabil- 
improve finish of woolens, cottons, rayons, and other 
ics. Monsanto catalysts speed resin cure so that full 
f resin treatment is obtained. 


) LOOM melamine 


of essentially monomeric melamine resins—liquids or 
s, Impart shrinkage control, wrinkle resistance and 
al effects to cottons, rayons, synthetics and wools. 


AFSLOOM E-50 ov: 


ir : . 
thyvlene urea form: dehvde res 
id ene lireéd 10 Mail IVUG iGo 
Supplied as 50% solids cyclic ethylene urea formaldehyde 
resin in liquid form. Permanent textured effects, dimensional 
stability, wrinkle resistance or “wash ’n’ wear’’ finishes to cot- 
tons, rayons and other synthetics. 


LY i resil > Unplasticized polystyrene 


emulsions. Furnish durable finishes without curing or after 
treatment. 


STY Mi E R TOSINS, sinner LF—viny! resin 


soluble in ammonium hydroxide. Stymer S—styrene copolymer 
resin, soluble in water. Sizes for acetate filament yarns. 


CATALYSTS 


Four organic catalysts comprise the Monsanto series for tex- 
tile applications. Provide rapid efficient cure of melamine 
and cyclic-urea resins to give rayons, cottons and synthetics 
full effect of resin treatment. 


DNSANTO PAPER AND COATING RESINS 


Monsanto supplies the paper industry with a line of resins 
that produce wet strength papers of all types; also resin sur- 
face-sizing for improved surface characteristics and excellent 
printability on various specialty papers and paper board. 


QPALON vinyl chloride 


paste resins Opalon resins are used in coating cloth 


and paper. They provide tear strength, low temperature flex- 
ibility, and resistance to weathering, aging. 


r “) Monsanto 


4 ele yO resins As wax reinforcement coat- 


ings, Monsanto Polyethylene resins give paper or board coat- 
ings a higher gloss, greater scuff resistance, stronger heat 


€ 


seals, improved printability. 


SCRIPTITE resins 


Scriptite 33 is a melamine-type resin supplied as dry powder 
and Scriptite 40 is urea type supplied as transparent colloidal 
Solution for creating highly improved wet strength paper. 
Seriptite 50, 52, and 54 are polyelectolyte resins supplied as 
dry powder, which dissolved in water, add improved surface 
che racteristics and printability to paper products. 





MONSANTO ADHESIVES 


A comprehensive list of adhesives that include urea, mela- 
mine, phenolic, and resorcinol resins under the trade names 
of Lauxite and Resinox, and casein and soybean adhesives 
trade-named Lauxein. 

Lauxite and Resinox are recommended as cold-setting ad- 
hesives and glues for exterior and interior plywood, furni- 
ture. Also used in laminating wood-arches, beams, edge glu- 
ing of lumber and door assembly work. Special line for chip- 
board industries, granulated wood compression molding. 


Dry powders and liquids for hot 
and cold pressing, radio frequency equipment, weather- 
resistant, quick-setting, high gluing strength. 


Dry powders and liquid for cold 
pressing, hot pressing, and granulated wood molding. Dur- 
able water-proof bonds. 


eT 


Bonding and cold-setting 
glues for low temperature applications and water-resistant 
glue bonding. Also used in Monsanto’s NO-CLAMP Process for 
making plywood, doors, lamination work, and many types of 
wood gluing. For interior type plywood, laminated arches 
and beams, doors, furniture, cabinet-making, nail-pressure 
gluing. 


MONSANTO INTERMEDIATES 


YRENE MONOMER 


Liquid inhibited with TBC. For styrene molding compounds, 
synthetic rubber, copolymers, ion exchange resins, poly- 
esters; also styrene modified oils and alkyds for surface 
coatings. 


wr 
. & : 


Liquefied gas inhibited with phenol. For the manufacture of 
polyvinyl chloride resins, compounds, copolymers, and chem- 
ical intermediates. 


és * ' && " 


Liquid inhibited with Monsanto MQ inhibitor. Uses include 
production of synthetic textile fibers, nitrile synthetic rub- 
ber, copolymers, and chemical intermediates. 


FARA ATL | uv 
FORMALDEHYDE 
Be PVE EO hee Oe oe 


37% aqueous solution inhibited with methanol. For prepara- 
tion of melamine and phenolic resins; preservative, disinfect- 
ant, and is a chemical intermediate. 





NSANTO SURFACE COATING RESINS 


Monsanto supplies a large group of melamine, urea, phenolic, 
and styrene resins for paints, varnishes, and lacquers. Mon- 
santo also supplies latices for use in the production of interior 
and exterior paints, and thickening agents for latex paints 
and compounded rubber latex products. 


1 IE Ni ‘ Melamine and urea-formaldehyde 


resins in organic liquid solution for baked enamel and indus- 
trial finishes. Impart improved soap resistance, surface hard- 
ness, faster cure, better gloss, weathering, alkali- and chalk- 
resistance, color retention to protective finishes for appli- 
ances, automobiles, and other fabricated metal items. 


Al *\ Phenolic liquid solutions for baked 


enamels and industrial finishes. Imparts high heat resistance, 
good chemical resistance for can, drum, and tankcar linings, 
special primers, chemical resistant coatings, wire coatings. 


LY T P () Polyelectrolyte thickening agents in 


powder form for latex paints and compounded rubber latices. 
Lytron alkali-soluble resins are used to stabilize, harden, thick- 


en and promote adhesion in water and latex coating systems. 


L Plasticized or unplasticized latices as 


main vehicles for latex paints and as modifiers in compound- 


ing rubber and other latices. 


Ask for Monsanto plastics by name: 


LUSTRExX* 
styrene plastic 


resins 
RESINOX* 
phenolic 


RESIMENE® 
melamine 


VUEPAK* 
cellulose acetate 


OPALON* 
vinyl chloride 
NITRON* 
cellulose nitrate 


POLYFLEXt 
styrene film & sheeting 


SAFLEX* 

vinyl butyral 
SCRIPTITE* 

paper finishes 
RESLOOM'’ 

textile finishes 
STYMER* 

sizes 
LAUXITE’ 

adhesives 
LAUXEIN 

adhesives 
ULTRON* 

vinyl film 
LYTRON 

synthetic resins 


tReg. U.S. Pat. Off 
*POLYFLEX: Reg. U.S. Pat. Off. Plax Cory 
Licensed to Monsanto Chemical Company 














MONSANTO SALES OFFICES: 


100, Monsanto Avenue, Springfield 2, Mass. 

145 Park Avenue, New York: 22, N. Y. 

18230 Grand River Ave., Detroit 23, Mich. 

7 N. Brentwood Bivd., St. Louis 24, Missouri 

MeGraw-Hill Bldg., 520 N. Michigan Avenue, Chicago 11, Ill. 
127 Hanna Bldg., Cleveland 15, Ohio 

6670 East Flotilla Street, Los Angeles 22, Calif. 

2710 Lafavette Street, Santa Clara, Calif. 

107 Foshay Tower, 821 Marquette Ave., Minneapolis 2, Minn. 
911 Western Avenue, Seattle, Wash. 

1117 Johnston Bldg., Charlotte, N. C. 

Monsanto (Canada), Ltd., 425 St. Patrick St., Montreal, Quebec 
Monsanto (Canada); Ltd., 183 Front Street, EAST; Toronto, Ontari« 


> 


f 


For move detailed information, property spe cifications 
and technical assistance on any of the plastic materiats 
dese) ile din this brochure, write fo Monsanto Chemical 
Company, Plastics Division, Dept. 1331, Springfield 2, Mass. 


. 
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Engineered Resins 
For Modern industry... 


National Polymer Products, Inc. offers you complete service for: 


NYLATRON® GS 
Nylon Molding Powder 


. a molybdenum disulphide filled nylon! that is 
expanding the usefulness of nylon by providing 
parts with greater rigidity, higher heat distortion 
temperatures. Molybdenum disulphide a dry 
lubricant adds low surface friction, high wear 
and abrasion resistance with less warpage and 
better tolerance control in molding. 


t Patents Applied For 


NYLASINT® Nylon Powders 

for Cold Pressing and Sintering 

. . . finely divided nylon powders specially proc- 
essed with various inert fillers (such as graphite, 
molybdenum disulphide, etc.) that provide su- 
perior properties such as low surface friction and 
outstanding dimensional stability for bearings, 
bushings, cams, rollers, gears and similar parts. 
Cold pressed and sintered Nylasint parts are 
available through licensees. 


WHIRLSINT* Powders 

. a family of finely divided powders developed 
for use with the Whirlclad* Process — a new 
method of applying coatings of resinous materials 
on metals, glass and ceramics, etc. These Whirlsint 
Powders consist of: 
Whirlsint Nylon Whirlsint Epoxy Resins 
Whirlsint Ethylene Whirlsint Cellulosic Powders 
Whirlsint Polyether K-51 Whirlsint Vinyls 

— plus other powders now being tested 
and evaluated. 

The Whirlclad Process is available to licensees 
in the United States and Canada from Polymer 
Processes, Inc., an affiliate of National Polymer 
Products, Inc. 


* Polymer Trademarks 


National Polymer resins are produced under rigid quality controls to. assure 
consistent, uniform high quality. Write today for detailed performance data 
or help with your particular application. 


National Polymer Products, Inc. 


Subsidiary of The Polymer Corporation * Reading, Pa. 
Export: Polypenco, Inc., Reading, Pa., U.S.A. 








MAKES IT BETTER! 


Whatever you make with polyethylene, Muehlstein’s 
Modulene helps you make it better. For extrusion or injection 
molding, Modulene’s superior properties offer improved 
product design and lower production costs. It has outstanding 
low temperature flexibility and toughness, superior chemical 
inertness, freedom from taste, odor and toxicity, excellent 

WV. MGE, ALSTE, Wh ,'4 éco. dielectric properties, low specific gravity (.92) and low 
water vapor permeability. Call on Muehlstein today, and 

60 Gast 4ind Shae, Sow Ves &, 0. ¥. find out how Modulene can improve your product design. 


*A Virgin Polyethylene manufactured by Koppers Company, Inc. 


REGIONAL OFFICES: Akron +* Chicago - Boston + Los Angeles - Toronto + London 


PLANTS AND WAREHOUSES: Akron e Chicago ¢ Boston e Los Angeles e« Jersey City ¢ Indianapolis 


252 
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R FINE PLASTICS 
FROM KOPPERS 


F YOU ARE a designer, molder, extruder 
or user of plastics, count on Koppers for 
high-quality polyethylenes and _ polysty- 
renes. In addition to quality products, 
Koppers offers the services of experienced 
plastics technicians. These well-versed 
technical men are stationed in or near 
major centers of the plastics industry to 
offer you the fast service you need... 
when and where you need it. Remember 
you can count on Koppers 


Ye 
KOPPERS 
Ww 








eS) Me) dR tHe POLYETHYLENE WITH MUSCLES ‘a 


Here’s a new polyethylene that loves tough assign- 
ments. If you need a plastic that must resist chemi- 
cals; have tensile strength; remain tough at low or 
high temperatures; color easily and yet have a 
glossy finish and be easy to process . . . choose 
SUPER DyLAn polyethylene. Here’s why . . 


TENSILE STRENGTH. Pipe made from SUPER DYLAN 
has three times the short-term burst strength of 
conventional low density polyethylene. l-inch IPS 
Schedule 80 pipe made of SUPER DyLaAn has tested 
over 1,000 psi gauge pressure before bursting (at 
room temperature). A like pipe of conventional 
polyethylene burst at 350 psi. 


CHEMICAL RESISTANCE. Because SUPER DYLAN is 
an ethylene polymer, it is not attacked by acids 
(including hydrofluoric acid which dissolves glass) 
or alkalies. 


APPEARANCE AND COLORING. Unlike lower den- 
sity polyethylene, SupER DYLAN products have a 
smooth, glossy appearance. SUPER DYLAN is trans- 
parent in very thin sections and has a milky-white, 
translucent appearance in thicker sections. These 
factors make a wide range of colors possible. 


EASE OF PROCESSING. In spite of toughness, im- 
proved heat resistance and rigidity, SUPER DYLAN 
is remarkably easy to process. In conventional 
molding machines it molds within the normal range 
of molding temperatures. It usually requires 50° F. 


PROPERTY 


higher cylinder temperature than low density poly- 
ethylene and 30° to 50° F. less heat than many 
impact-type polystyrenes. 


HIGH TEMPERATURE TOUGHNESS. At 15 psi steam 
pressure, SUPER DyLAN samples suffered maximum 
observable dimensional reduction of only 4%, 
while conventional polyethylene became a shape- 
less mass. 


LOW TEMPERATURE TOUGHNESS. In comparative 
tests, SUPER DyLAn bars chilled to —100° F. re- 
mained intact when subjected to 32 foot-pound per 
inch of face blow in an Izod Impact machine. Low 
density polyethylene snapped. 


ENVIRONMENTAL CRACK RESISTANCE. Specimens 
of low density polyethylene and SuPER DYLAN 
polyethylene bent to U shape were immersed in an 
active detergent. Exposure continued for three 
months. Before the end of. this time, all the lower 
density polyethylene specimens broke, while the 
SUPER DYLAN remained intact. 


MANY APPLICATIONS. Versatile SUPER DYLAN 
polyethylene is superior for use in the manufacture 
of toys, kitchenware, auto parts, pipes and fittings, 
bottles and carboys, packaging films, washing ma- 
chine agitators, refrigerator parts, battery cases and 
thousands of other products where strength, im- 
proved heat resistance, rigidity, impact and chemi- 
cal resistance are important. 


TEST METHOD 





PHYSICAL AND MECHANICAL 


Density 


ASTM-792-50 


ASTM-D412-51T (20”/Min.) 
ASTM-638-52T (2” /Min.) 
ASTM-638-52T (0.2” /Min.) 
ASTM-D412-51T (20”/Min.) 
ASTM-D638-52T (2” / Min.) 
ASTM-D638-52T (0.2” /Min.) 200-Over 700 
ASTM-D747-50 55,000-70,000 
ASTM-D256-47T 1-3 

At 21°C. (70°F.) Over 32 
At —73°C. (—100°F.) Over 32 
ASTM-676-49T 63-70 
ASTM-D1182-54 1.8 


*Tensile Strengtht psi 


*Elongation in Tension Percent 


TYPICAL 
PHYSICAL 
PROPERTIES OF 
SUPER DYLAN *Hardness (Shore D Scale) 


POLYETHYLENE Bulk Factor 
ELECTRICAL 


Dielectric Constant (80 Megacycles) 
Dissipation Factor (80 Megacycles) 
Dielectric Strength, Short time 
Step-by-Step 


THERMAL 


Melt Indext Gms./1p Min. 

Dimensional Stability Percent 
*Brittleness Temperature a 
*Deformation Under Load Percent 





*Stiffness Modulus Lbs./Sq.in. 
*Impact Strength, Notched Izod Ft.Lbs./In. of Notch 
Un-notched Izod Ft.Lbs./In. 
Un-notched Izod Ft.Lbs./In. 





ASTM-D150-47T 2.3-2.4 
ASTM-D150-47T Below 0.0005 
ASTM-D149-55T 690-740 


Volts per mil 
ASTM-D149-55T 670-700 


Volts per mil 





ASTM-D1238-52T t 

10 Min. @ 250°F. (Steam) 2-4 

ASTM-D746-52T Below —100°F 

ASTM-D621-51 
Method-A 

2000 psi 24/hrs/122°F. 13-17 
Method-B 


100 psi 3/hrs/122°F. 0.1 
In./in./°C. ASTM-D696 12.5x10°5 
ASTM-D955-51 0.02-0.04 


*Coefficient of Thermal Expansion 
*Moid Shrinkage (Injection) in./In. 


SPECIFICATIONS 
TYPE 6200 TYPE 
2800 3600 

















PROPERTY UNITS 


*Tensile Strength (2”/Min.) psi Min. 
Melt Index Gms./10 Min. 
*Injection molded specimen. 


+See Specifications. 
§Black only, for potable water piping. 


































>) 4 Uff Bam EXPANDABLE POLYSTYRENE 


This puffable plastic is practical, versatile and strong 


DyLiteé expandable polystyrene is proving it- LIGHT YET STRONG. Once Dy tite granules have 

self as one of the most versatile foam plastics. New been expanded in a mold, they form extremely 
\ uses are constantly being discovered. Product per- light, yet strong, rigid molded shapes 

formance has been demonstrated in uses for IT FLOATS. Because Dytite plastic floats, it is 

component parts of refrigerators, buoyancy appli- ideal for making floats, boats, toys and buoys. One 

cations, index packaging, structural panels for cubic foot of DyLite in a 2 lb./cu. ft. density will 

housing, pipe insulation, cold storage insulation, easily support 60 pounds in water 


toys and display items. Although it’s light in weight, 

/ , 
its resistance to impact is amazing. Insulation quali- LOW THERMAL CONDUCTIVITY. At 2 Ib./cu. ft 
density, this foamed plastic has a K factor of 0.22 


ties are high while water absorption and vapor 
at 70° F. mean temperature 


















transmission are low 
WATER ABSORPTION AND VAPOR TRANSMISSION 

—-both low. Since DyLiTe plastic has microscopic 
cells, individual closed cells of the polystyrene keep 
the water absorption rate low, in fact, less than 
0.5% by volume for a 2 Ib./cu. ft. density sample 
Vapor transmission is only 0.5 to 1.0 
grains/hr./sq. ft./inch of thickness/in. Hg. vapor 
pressure differential. 


EASY PROCESSING. Dy Lite expandable polystyrene 
beads can be molded and extended into nearly any 





shape or form. Subject to heat and pressure, these 
beads will expand to fill the entire mold cavity 
Density is varied by controlling the amount of 
beads used. 















Dylite for slab insulation! Extruded in boards, it can be sawed, drilled, 
plastered or painted, and cut to specifications with a hot wire. A board 
foot weighs just 1.3 ounces. Low K factor and good moisture resistance 
mean excellent insulation. 


3-2.4 
v 0.0005 
0-740 
0-700 


2-4 


—100°F Fragile items get an easy ride to their destinations when 


they’re packed in Dylite. In addition, the Dylite package 
makes an attractive point-of-purchase display. 


).1 
3x 10-5 


.0.04 Here’s another example of how the low K factor of Dylite 


really pays off. ice cubes last longer in this one-piece, 
seamless Dylite ice bucket that won't sweat or scratch 
furniture. It’s lightweight, practical and durable. 











POLYETHYLENES 


DYLAN polyethylene is soft and flexible 
ideal for squeeze bottles, film and pack 
aging 


Dytan 3500—Ideal for sheet extrusion 
and bottle blowing 

Dyt an 3555—Excellent for film blow 
ing 

Dytan 3700-—General purpose and 
injection molding. Melt index 2.5 plus 
or minus .5 


Dytan 3900—Injection molding grade 


with a melt index of 9 plus or minus 
1.0 

DytaNn 4200 
molding. Melt index 17.5 plus or minus 


7s 


Dytan 4400—Still easier flow with 
melt index of 22.5 plus or minus 2.5. 


Easier flow injection 


Pipe Polyethylenes 
DytaNn polyethylene 3000—For pot- 


able water.” Only carbon black added. 


')'4 8 ,\| a POLYSTYRENES 


DyYLENE polystyrene is a rigid thermo- 


plastic readily formed by ordinary 
methods such as injection molding, 
extrusion, compression molding, 
vacuum forming, etc 
Normal 

DYLENE Polystyrenes 
iypt 2—Ease of molding makes it 
ideal for use with large and/or small 
intricate mold designs 
Type 3—Fine molding characteristics 
make it good for general uses where 
moderate heat resistance Is necessary 
Type 4—Use where easy flow and fast 
setup are of critical importance 
Type 7—Excellent general purpose 
polystyrene with a typical heat dis- 
tortion temperature of 194° F.4 


Type 8—Typical heat distortion tem 


perature of 201° F.t is combined with 


excellent electrical and mechanical 


properties 
Medium impact 
DYLENE Polystyrenes 


Type 30—For appliance parts. Has 
easy molding characteristics and typi- 
cal heat distortion temperature of 
iyo wat 
Type 80 


distortion temperature of 195° F.+ 


Has excellent typical heat 


High impact 
DYLENE Polystyrenes 
Type 200—Easy molding and impact 
resistance make it ideal for large parts 
such as refrigerator inner door liners, 
appliance housings, etc. 
Type 201 designed for 


Especially 


DyLaNn_ polyethylene 3016—Ca 
black and antioxidant added. 
DyLaN_ polyethylene 3028—C; 
black and antioxidant added. 


(Note: Carbon black and antioxi, 
varied according to customer's req 


National Sanitary Foundation Ty 
Laboratory at the School of Public H,¢ 
University of Michigan, has tested an 
proved these three DYLAN polyethylen 
suitable for conveying potable water 
ply 


sheet extrusions where high lust 
without overlay is desired. 

Type 305—For general purpos 
Typical heat distortion temperature of 
175° F.+ and easy moldability are spe 
cial features. 

Type 708—Intended for electrical use 
Low water absorption for high impact 
type. Typically medium heat resistance 
Type 800—Typical heat distortion 
temperature of 195° F.+ and ready 
moldability are outstanding features of 
this polystyrene. 

FIBERTUFF® polystyrene (Glass Fiber 
Reinforced)—For injection molding 
of strong rigid parts where resistance 
to distortion by heat or to cold flow are 
essential. Resists shattering at both 


ordinary and sub-zero temperatures. 
tASTM D648 


Fully detailed and illustrated technical folders are available on DYLAN, SUPER DYLAN, DYLITE, and DYLENE plastic materials. They're yours for 
the asking. If yours is an unusual problem, our staff of technical men are ready to give their help in solving your problems. A call, wire or 


letter to any of the Koppers sales offices listed below will bring technical information or assistance 


right to your plant. Count on Koppers 


KOPPERS COMPANY, INC. 


CHEMICAL DIVISION 


EASTERN DISTRICT SALES OFFICE 
Plazo 5-2810 


PHILADELPHIA SALES OFFICE 
NEW ENGLAND DISTRICT SALES OFFICE 
Honcock 6-1700 


SOUTHERN DISTRICT SALES OFFICE 
Jockson 4-7620 


SOUTHWESTERN SALES OFFICE 
Jockson 4-5975 


PITTSBURGH DISTRICT SALES OFFICE 





430 Park Avenue, New York 22, New York 

355-E Lancaster Avenue, Haverford, Pennsylvania 
Greenwood 7-9516 

250 Stuart Street, Boston 16, Massachusetts 

1029 Healey Building, Atlanta 3, Georgio 


4101 San Jacinto, P. O. Box 8188, Houston 4, Texas 


Koppers Building, Pittsburgh 19, Pennsylvania 
Express 1-3300, Ext. 2282 


DETROIT SALES OFFICE 


MIDWESTERN DISTRICT SALES OFFICE 


TWIN CITIES SALES OFFICE 


KANSAS CITY SALES OFFICE 


WESTERN DISTRICT SALES OFFICE 


SAN FRANCISCO SALES OFFICE 55 New 


PITTSBURGH 19, PENNSYLVANIA 


154 Bagley Avenue, Detroit 26, Michigan 
Woodward 3-3396 


122 S. Michigan Avenue, Chicago 3, IIlinois 
Webster 9-2400 


1000 North Hamline Ave., St. Paul, Minn. 
Midwoy 6-7801 
Boltimore | -8085 


Dunkirk 8-0676 


Dougless 2-3364 





CANADIAN SALES OFFICE | Dominion Anilines and Chemicals, Ltc!., 265 Adelaide St. W., Toronto 1, Ont. 


Empire 3-2191 





2023 Walnut Street, P. O. Box 51, Kansas City, Mo 


3450 Wilshire Boulevard, Los Angeles 5, Californic 


Street, San Francisco 5, Colifornic 





We can supply your needs, for practically any 
plastic you want, from one of the most complete 
P . stocks in the country. Mill shipments and special 
Plastic Sign Letters orders quoted on request. Butyrate and high 


For impact Styrene sheets for vacuum forming. 


Top Visability Signs ACETATE SARAN 
ACRYLITE EMBEDDED PHENOLIC 


The design and brilliance of BUTYRATE POLYETHYLENE 
Barron Plastic Sign Letters MYLAR P.V.C. 


make attention compelling, 
NYLON TENITE Il 


easy-to-read signs. Embossed, 


rounded letters. Permanent, PLEXIGLAS VINYLITE 
clean and easy to clean. Use POLYSTYRENE TYGON 


indoors—in windows, shops, 
offices, factories. Easy to ap- 
ply and cost less than hand- 
lettered signs. 1”, 142”, 2”, Order Eastman Butyrate (Tenite II) round tool 
handle stock direct from this size and color chart 
— world's largest stock of assorted sizes and 
colors. In stock for prompt shipment. 72” lengths. 


3” and 4’—choice of stand- 
ard colors. Write for details. 


Diam. | Ambr.} Bik. | Blue | Cir. | Grn. | Red | Wh. 


¥Y Be Vv 


Vv 


Any item fabricated in plastics to your 
specifications. Custom extrusions. Injec- 
tion molding of advertising novelties, 
insignia, plastic parts. Large or small 
runs at lowest prices. 


RAM Lote 


J.E.BARRON PLASTICS, INC 
807 SYCAMORE ST. 
CINCINNATI 2, OHIO 











PLASTIC MATERIALS 


WE BUY SELL AND REPROCESS ALL TYPES OF BOTH 
VIRGIN AND SCRAP PLASTIC RAW MATERIALS 





ACETATE 
BUTYRATE 

ETHYL CELLULOSE 
POLYSTYRENE 






































POLYETHYLENE 
NYLON 

VINYLS 

LUCITE & PLEXIGLAS 











WE ALSO CUSTOM GRIND AND MAGNETIZE YOUR 
MATERIALS. YOUR INQUIRIES SOLICITED 


M. HOLLAND COMPANY 


225 N. RACINE AVE., CHICAGO 7, ILL., TAYLOR 9-6660 











Reprints of articles, features and advertise- 
ments that appear in this publication are 
often surprisingly inexpensive when ordered 
in quantity. Many companies make it a prac- 
tice to have stories which have a bearing on 
their business reprinted for distribution to 
their own personnel, customers, prospects, 


stockholders or to other interested groups. 


If, at any time there is or has been something in 
Modern Plastics magazine or the Encyclopedia 
Issue which you can use in reprint form, in quan- 
tities of 100 copies or more, write and quotations 


will be furnished promptly. 


INDUSTRIAL MAGAZINE SERVICE 
An Affiliate of Breskin Publications 





575 Madison Avenue New York 22, N.Y. 


VIRGIN 
AND 


REPROCESSED 
MOLDING 
POWDERS 


W.- carry a large inventory of all 
types of thermoplastic scrap and virgin 
molding powders. 


Polyethelene - Polystyrene + Butyrate 

Nylon + Plastisol - Phenolic 

Cellulose acetate + Ethyl cellulose 
Vinyl + Acrylic + Plasticizers 


514 West 24th Street 
New York 1, N. Y. 
ORegon 5-2350 
* 

CABLE: GEOWOLOCH New York 


- 1082 Norita Street 
Akron, Ohio 
OFFICES: 


1587 Water Street 
514 West 24th Street Cuyahoga Falls, Ohio 
New York 1, New York aan 
as ” Jersey City, New Jersey 


1587 Water Street 601 West 26th Street 
"Falls, Ohio New York, New York 

le 4-5237 
_— 514 West 24th Street 
New York, New York 

















e Divi ion 
BAKELITE COMPANY 


————_ 


of Union Cardi 


t, New York 17, New York ) 


42nd Stree J 





* A WORD Ported PLASTICS 


Each plastic group is defined by a chemical. 


- formula and bac tod ~Nriaaers ; 









plastics serve an essent 
primary and as complement 
rials. This proper evalus 
co-operation of the raw material: 
the fabricator, the dese 

gineer. ae: 2." 


Cs 
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CO THE PIONEER PLASTIC 
<=. 


The plastic industry, as it is known today, began at the turn of the 
century with the development and almost immediate commer 
use of BAKELITE phenolic plastics. The use of phenolic materia 
expanded as other industries such as radio and transportation grew 
during the first half of the twentieth century. In this continui; 
path of progress, phenolics served as the catalyst for some of thes« 
industries so that today it might be said that phenolics are esser 
tial to our national economy. The phenolic resins marketed t 
Bakelite Company are generally classified as molding materia! 
bonding and laminating resins, and coating resins. Over the year 
general-purpose phenolics satisfying a wide variety of uses have 
been developed. However, as is true of all plastic materials, phenc 
lics can be formulated to meet specific requirements. 


y 


Essential to the success of the printed circuit was 
the development of insulating base materials with 
the proper electrical properties. Bakelite Company 
was instrumental in providing a phenolic laminating 
resin that met critical specifications — this mate- 
rial is now accepted as standard throughout the 
industry 
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STRENGTH — Phenolics harden into an 
nfusible state. Many applications of 
phenolic, such as this washing machine DURABILITY — Important in all applica 
agitator, evidence remarkable impact, tions, phenolics not only protect but also 
tensile and flexural strengths — rigidity endure. For sixteen years, phenolic based 
and dimensional stability coatings have protected this bridge 











bonding evaporation control 


HEAT RESISTANCE — Phenolics are avail- VERSATILITY — Millions of ° microscopic 
able that will withstand temperatures as hollow phenolic spheres serve as a float 
high as 400 deg. F. for long periods of ing blanket to cut evaporation losses in 
time, even as much as 500 deg. F. for crude oil storage tanks 

shorter periods. Heat stability is an all 

important property in phenolic-bonded 

abrasive grinding wheels 


Copyright 1957 by UNION CARBIDE CORPORATION. 
The terms BAKELITE, KRENE, and UNION CARBIDE are registered trade-marks of UCC. 





VERSATILE VINYLS 


First produced on a commercial scale by Carbide and Carbon 
Chemicals Corporation, another division of Union Carbide Corpora- 
tion, vinyls today perform vital services in almost every branch of 
industry and home life. The ever increasing application of BAKELITE 
vinyls has been paced by the development of newer and improved 


vinyl resins and compounds. These developments improved estab- 
lished applications and made possible others which before may 
only have existed on the designer’s drafting board. Bakelite Com- 
pany produces the world’s largest variety of vinyl raw materials. 
For this reason, we can supply vinyl materials to conform to almost 
any requirement and to meet successfully a wide range of de- 
manding specifications. 


Vinyl gives an application the “hand- 
made” look plus ruggedness and long 
service life. Extruded luggage bindings 
give that type of service — toughness 
and abrasion resistance. Calendered viny! 
is also used extensively for luggage 
covering. 











calendering molding oe 
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THE STYRENE STORY~- 
DEPENDABLE and FUNCTIONAL 





In the quarter century that styrene has been on the commercia' 
scene it has become recognized as one of industry's most versatile 
plastics. Styrene can be found in applications ranging from toys to 
battery cases and from brushes to refrigerator door liners. This is 
quite plausible since modifications in the basic styrene resin and 
its copo.ymers have resulted in compounds that offer varying degrees 
of impact, heat and chemical resistance. Modifications offer a wide 
range of properties and colors to meet the growing demands of an 
ever-broadening consumer market — demands which translate as a 
variety of product specifications that BAKELITE styrene helps you 
to satisfy. These compounds. are available in an almost unlimited 
range of colors which may be transparent, transiucent or opaque. 
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styrenes have much to 
offer...for example... 


IMPACT RESISTANCE — Strength, even in 
thin sections, afforded by BAKELITE Brand 
impact styrene makes these dishes and 
trays a useful addition to the modern 
kitchen. Note ! 


NXBIINX2I 


VERSATILITY AND DURABILITY — Long fast- 
ing brush bristles — extruded styrene mono- 


filaments 


CHEMICAL RESISTANCE — products 
withstand the attack of acids and 


akalies. For more 

Soe cooimet matey ant was de- 
wioped to offer additional resistance to 
soaps, detergents, fats, various 
solvents, oils and even ry acids. 


FORMABILITY — Ease of formability ensures 
uniform production rates essential to mass 
fines. This intricate toy 
from extruded styrene 
shee, indates the facility with which the 





IN TEN SHORT YEARS... 


Epoxy resins have exhibited one of the most impressive growth 
patterns of any newly developed plastic. An excellent combination 
of outstanding properties accounts for their quick acceptance and 
wide range of uses. In applications such as: surface coatings, 
potting and encapsulating of electronic and electric assemblies, 
tooling compounds, plastic laminates and adhesives, the outstand- 
ing properties of epoxies are dramatically demonstrated. For in- 
stance, in tooling, epoxies have resulted in substantial time, labor 
and money economies. As a basic raw materials supplier, Bakelite 
Company markets epoxy resins to a broad segement of industry. 


A coating based on BAKELITE epoxy resins — 
color now where there was no color. 


ADHESION — Ability of epoxies to bond 
such products as ceramics, glass, alum- 
inum, ferrous metals, wood, most plas- 
tics and rubber, enhances the service- 
ability of these materials in many fields. 





ELECTRICAL PROPERTIES —This coil 
demonstrates superior dielectric 
strength. Working life is extended and 
efficiency is improved when assemblies 
are protected by epoxy resin 


DIMENSIONAL STABILITY — Not only do 
premium parts cast from epoxies en- 
sure close tolerances in reproduction but 
also maintain this accuracy throughout 
the life of the component. 


VERSATILITY — The various sections of 
the pool are formed from these giant 
molds made with a compound based on 
epoxy. This glass fiber-reinforced plastic 
swimming pool presents a relaxing scene 
that belies the careful, detailed design 
involved in its production 


CURING ADVANTAGES —- Cured at room 
temperature glass cloth-epoxy fender 
patch reduces cost 70 per cent 


CHEMICAL, MOISTURE AND FUNGUS RE 
SISTANCE — Epoxies resist corrosion, 
most chemicals, fungus and moisture 
penetration. Electronic capacitors en- 
capsulated in epoxy are assured sub 
stantial increase in service life 
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molding 


FLEXIBILITY —Polyethylene is flexible with- 
gut plasticizers, case in point, molded 
squeeze bottle. This plastic will retain in- 
nerent flexibility over a wide temperature 


range. 


extrusion 


ELECTRIC ~RESISTANCE — Superior low-loss 
electrical properties of polyethylene recom- 
mended it for the major insulation material 
on this — the first transatlantic telephone 
cable 


molding 


FORMABILITY — A free flowing thermoplas- 
tic, polyethylene can be formed in myriad 
shapes and sizes. One example — this in- 
tricately designed basket was injection 
molded 
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extrusion coating 


CHEMICAL RESISTANCE —Polyethylene coats 
the inner surface of this package. The chem- 
ical inertness of polyethylene is utilized 
here to preserve the high purity of research 
grade chemicals 


MOISTURE RESISTANCE — This calendered, 
embossed tablecioth is tough and flexible, 
and resistant to most household fluids. It 
stands up under daily multiple washings 
Color is an integral part of the finished prod 
uct — it can not scratch or wash off 


VERSATILITY — Polyethylene has high 
tear strength, extremely low moisture-vapor 
transmission, is odorless and tasteless. Its 
permeability for both oxygen and carbon 
dioxide permits perishables to breathe, thus 
prolonging their preservation. This is evi 
denced by the wide acceptance of polyethy 
lene packaged foodstuff 


extrusion 


LIGHT WEIGHT — Weighing less than water, 
polyethylene has the lowest specific gravity 
of any commercial plastic. Greater yield per 
pound results in reduced costs for manu 
facturers of polyethylene products 
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Bakelite Company’s technical representatives, located in sales offices Washington 

throughout the country, are in a position to answer particular ques- a 14th Street, N.W 

tions and to supply precise technical information concerning plastic 

raw materials marketed by the Company. Their training enables 

them not only to evaluate the properties of a particular plastic Detroit, Mich. 
material for a specified apjslication, but also to suggest — > _— 
methods of fabrication. sce 
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Kansas City, Mo. 


Boston, Mass. 
910 Baltimore Ave. 


300 First Avenue 
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Cleveland, Ohio 
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230 No. Michigan Ave 














Larchmont, N. Y. 
fi 1877 Palmer Avenue 
New York, N. Y. , 
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Los Angeles, California 
2770 Leonis Blvd. 





Philadelphia, Pa. 
117 So. 17th Street 





—_— Rochester, N. Y. 
‘ey Pittsburgh, Pa. 130 Main Street, East 
537 Smithfield Street 
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See Bakelite Company first 


because... 
San Francisco, 


California 
22 Battery Street 
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COLOR CONCENTRATES 
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MASTER COLOR: 


AMPACET: 


KROMAPLAST: 


703 BEDFORD AVENUE, BROOKLYN 6 





‘Pout in epoxies” 
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ARALDITE 
| 


CIBA COMPANY INC. — Rsnesension 


Bilcclane Advance product development 
improve present products 
Simplify manufacturing methods 


Cut overall costs 











physical 


electrical 


“at in epoxies 


For e e e TOOLING 


ELECTRICAL EMBEDMENTs 





Typical properties of ARALDITE” Epoxy Resins 


typical applications 


ARALDITE 
502 


body solders 
adhesives 
coatings 
electrical 
laminates 
tooling 


ARALDITE 
6005 


body solders 
adhesives 
electrical 
laminates 
tooling 


ARALDITE ; ARaipn 


6010 


body solders 
adhesives 
electrical 
laminates 
tooling 


} 


6020 


body sold 
adhesive, 
electrical 
laminates 
tooling 





property 


test method 





tensile strength (psi) 

compressive strength (psi) 

flexural strength (psi) 

impact strength (Izod, ft Ibs /in notch) 

modulus of elasticity in tension (psi) x 10" 
thermal conductivity (cal/sec/em’/°C/cem) x 10° 
thermal coef of expansion (linear, C) x 10° 
thermal shock 

Rockwell hardness 

shrinkage during cure (linear) 

water absorption (24 hrs, %) 

moisture vapor transmission 

(at 100°F/95% RH) (gms/ft*/24 hrs) 

heat distortion point (at 264 psi, C) 
resistance to weathering 

specific gravity 

color (Gardner) 

melting point (Durran) “C 


viscosity (at 23 C) 


ASTM D 638-49 T 
ASTM D 695-49 T 
ASTM D 790-49 T 
ASTM D 256-47 T 
ASTM D 638-49 T 
Cencofitch Lab. 
ASTM D 696-44 
MIL 1 169238 
ASTM D 635-44 


ASTM D 570-42 
ASTM D 697-42T 


ASTM D 648-45 T 


Brookfield (cps) 
Gardner-Holdt* 


8,500 
17,000 
14,500 
0.39 
0.45 
4.0 
9.0 
Type B 
M82 
< 2% 
0.12 


< 0.01 
65 
excellent 
1.15 
7 
liquid 
4,500 


M104 
2% 


0.12 


< 0.01 
74 
excellent 
1.16 
4 
liquid 
13,000 


M105 
<= 2% 


0.12 


< 0.01 
72 
excellent 
1.16 
4 
liquid 
18,000 





dielectric strength, short time (volts/mil) 
surface resistivity (ohms) x 10°? 

volume resistivity (ohms - cm) x 10" 
dielectric constant (26.7°C, 60 cps) 
power factor (26.7 C, 60 cps) 


ASTM D 149-44 

ASTM D 257-49 T 
ASTM D 257-49 T 
ASTM D 150-47 T 
ASTM D 150-47 T 





curing conditions 





chemical 


Epoxy content 
1. Epoxy equivalent/100g resin 
2. Grams resin containing gm-mol Epoxide 


esterification value 


@ In U.S. and Canada CIBA produces basic resins 











*Resin solution 
containing 40% Butyl Carbitol 


only, to be formulated for intermediate and end uses. 














SLING 


STRUCTURAL LAMINATES -« 


HI-STRENGTH ADHESIVES 

















AENTS PLASTIC BODY SOLDERS « SURFACE COATINGS 
ARALDir ARALDITE ARALDITE ARALDITE ARALDITE ARALDITE ARALDITE ARALDITE ARALDITE 
6020 6030 6040 6060 6071 6075 6084 6097 6099 
bod adhesives automotive 
- rite adhesives air dry primers automotive primers 
re adhesives adhesives adhesives air dry baked Ester baked and 
laminate, coatings coatings electrical coatings finishes finishes Ester finishes 
tooling viny! stabilizers | vinyl stabilizers laminates laminates laminates 
8 50 12,000 
22 15,500 
as 18,500 
0.46 0.70 
0.48 0.45 
4 4.0 
48 
Type B 
MI 100 
| 0.6% 
0.05 0.08 
0.01 < 0.01 
80 109 
excellent excellent 
1.16 1.16 1.16 1.19 1.21 1.19 1.15 1.15 1.19 
7 7 7 aa 4* 4* 4* 5* 5* 
liquid liquid 31 67 70 83 100 130 150 
30,000 60,000 100,000 . 
D E K s z Z; 
415 410 
5.7 > 5.7 
» 8.0 > 8.0 
3.64 3.89 
0.007 0.0012 
7 hres 4 hrs 
@ 160°C a 160°C 





0.48 
208 
0.96 

















@ See pages 491-492 for data on new CIBA Cromophtal Pigments for plastics. 











CIBA production facilities, 
Kimberton, Pennsylvania 


The Technical Services of CIBA’s Plastics Division are the finest 
in the field and an important help to users of Araldite Epoxy 
Resins in formulations of all types. A library of individual Aral- 
dite Technical Data Bulletins, with the most up-to-date informa- 
tion, is available to all who seek to utilize the range of properties 
uniquely combined in this one class of basic resins. 





Araldite Sales and Service Offices are located from coast-to-coast 


¥ 


Harry A. Baumstark & Co. 
St. Louis, Mo. 

Charles L. Burks Co. 

Black Mountain, N. C. 

John D. Butts 

Pittsburgh, Pa. 
Commercial Chemicals, Inc. 
Buffalo, N. Y. 

Dorsett & Jackson, Inc. 
Los Angeles, Calif. 

Henry lL. Grund, Inc. 
Cleveland, Ohio 


New York, N. Y. & Allston, Mass. 
William C. Loughlin & Co. 
San Francisco, Calif. 
Matteson-Van Wey, Inc. 
Detroit, Mich. 
Geo. A. Rowley & Co., Inc. 
Philadelphia, Pa. 

Chemica! Co. 


Kansas City, Mo. and branch offices 


CIBA COMPANY INC. Plastics Division + Kimberton, Pa. 








PROFITS UP! COSTS DOWN! 


when you use 


MUEHLSTEIN reprocessed plastics 


Big material savings plus top quality and efficient color 
matches add up to increased profits. And that’s what 


you get when you use Muehlstein reprocessed plastics. 

- You’re assured of satisfaction when Muehlstein technicians 
go to work on your special plastics problem. Call on 
Muehlstein and watch your profits go up. 


Muehlstein offers top prices for distressed inventories of molded 
parts, purgings, and all thermoplastic materials. 


“ MMIOEHLSTEIN :< 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 
REGIONAL OFFICES: Akron + Chicago + Boston + LosAngeles “+ Toronto * london 


PLANTS AND WAREHOUSES: Akron ¢ Chicago ¢ Boston « Los Angeles ¢ Jersey City ¢ Indianapolis 
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Don't sell that ser: 9! 


Those piles of thermoplastic scrap can easily }y 
verted into high quality materials by our repro 
methods. Just ship them to ERIE PLASTICS. \ 
set up to handle every step in every reclaimin 
eration. We will clean and pelletize your sera, 
return it to you as good as new. And we can cl 
the color of scrap, too. 


We reclaim 
polystyrene 
acetate 
butyrate 
polyethylene 
e nylon 
e vinyl 


Next time you have scrap of any of these thermo- 
plastics, get in touch with ERIE and find out how 
inexpensive it will be to convert this overage into 
re-usable material. 


Erie Plastics Company, Inc. 


1115-1131 Walnut St. Erie, Penna. 

















No “maybes” about it! Whether it’s polyethylene 
pipe or packaging or pails you’re producing or 
planning, chances are Interplastics can save you 
money with carefully processed polyethylene, natu- 
ral or colored. Sometimes we have attractive spot 
lots of virgin polyethylene, too. 


But that’s not all—Interplastics also deals in poly- | MiIiCCROSOL 


styrene, nylon, acrylics, vinyl and cellulosics. And 
—if you have scrap or surplus materials for disposal, 


for Specialized 


we would like to buy it. 


Exporters and foreign customers can depend on Plastisol Finishes 
Interplastics’ experienced export and import depart- NA 
ment. Ask for our handy materials reference index. and Coatings 


INTERPLASTICS 


° ~ 
? 8 MICHIGAN CHROME 


a \ 
POR n% and Chemical Company 
ee ee 8615 GRINNELL AVENUE 
4280 Cable Address: INPLAKO DETROIT 13, MICHIGAN 


a0 Office: Justin Zenner 
823 West Waveland Ave. Tel: GRaceland 2-7373 





OUR ONLY FUNCTION 16 TO SAVE YOU MONEY 
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New Horizons for better products with Geonfipo 


Weather sealant for automobiles Accordion told doors 


Piastic collar for coffee hotties Filter chamber for biood administration set 


Rigid viny! plastic Geon-coated fabric cover 


olyviny! materials 


@ In little more than a decade, polyvinyl! materials 
_of which Geon is recognized as a standard of 
excellence—have zoomed to high prominence in 
plastics. It is estimated that vinyls will become the 
first plastic to reach a billion-pound-a-year pro- 


duction figure. 


ADVANTAGES 

The popularity of Geon materials results from an 
excellent combination of properties — inertness or 
resistance to attack, superior electrical properties, 
adaptability of physical properties to meet a wide 
range of requirements. With proper selection of 
compounding ingredients, vinyl products can be 
made which resist most acids, alkalis, alcohols, oils 
and solvents—and possess exceptional abrasion 


and weather resistance. 


VERSATILITY 

End products made from Geon resins or plastics 
range from flexible upholstery to rigid pipe. Geon 
may be expanded into foam products like cushion- 
ing. Or Geon in liquid form can be applied as a 
coating to other materials such as paper or fabrics. 
End products can be made transparent, opaque or 
translucent in brilliant or subdued colors. 


PROCESSING 

Processors find Geon a highly uniform, and highly 
versatile material with which to work. It can be 
extruded, injection or compression molded, cast, 
expanded, calendered, used for coatings . . . de- 
pending on requirements of the application. 


SERVICE 

B. F. Goodrich Chemical Company’s experience 
with Geon dates from 1939, when scientists in 
our laboratories first learned how to make poly- 
vinyl chloride into a useful, workable plastic. Thus 
our organization, and Technical Development 
Laboratory, is uniquely equipped to help you apply 
Geon raw materials for new and better products. 





resins 


plastics 


latices 


polyblends 




















Ha 


‘| 





Wall Covering made of Rigid Geon Wall Covering with Geon Coating has a fabric 
provides realistic effect of brick or stone, is base material. It is produced in a range of colors from 
waterproof, washable, resists oil and grease. pastels to deep tones, is attractive and durablc. 


Calendering & Coating 


Products range from flexible 
upholstery to rigid panels; 
dececrative to functional coatings 


eee bOeed 


Rigtd Viny! Windows are installed easily—simply nailed in 
place. They resist corrosive atmospheres as well as weather. 











Geon-Coated Nylon proves a superior material for these two applications: swimming pool 
and tarpaulins. This construction is light yet strong, waterproof, resistant to wear and teat 


@ Calendered film materials made from Geon are 
familiar as shower curtains, bedspreads, bowl cov- 
ers, raincoats, protective covers, and many others. 
Heavier sheeting is used for upholstery, tarpaulins, 
eemnes Cin ey ee ted by a backi , 

luggage. Geon may be supported by a backing ma- 


terial for added strength. 


Viny! coating on Steel provides a tough, handsome finish 
lor business machines. The same coating on metal drums or 
tanks can provide resistance to chemical attack. 


Geon latex is an ideal lightweight coating. Paper 
may be coated for decorative reasons, as in wall- 
paper or shelfpaper, or for functional reasons, as 
in food packaging papers. Coatings may be ap- 
plied to fibers to provide exceptional resistance to 


oil, chemicals, and water. 
. 


Coating Materials include Geon latices, pre- 
ferred where thin pin-hole free coatings are desired 
without requiring use of volatile solvents; Geon 
resins for plastisols and organosols, preferred for 
medium and heavy coatings; solvent solution sys- 
tems, most useful for thin coatings, particularly 


where very high gloss or transparency are desired. 


Another application is the use of Geon for pigment 
and fiber binding and paper saturation. For example, 
Geon latices make a continuous sheet of random 


or oriented fibers in making non-woven fabric. 


BEGoodrich Chemical Company 








Extrusions 


Geon From superior electrical insulation to gasketing; 
ms flexible belting to rigid pipe and ducts 


@ Geon polyvinyl materials offer outstanding ease 
of processing by extrusion. The product range is 
extremely wide. Some examples are thin and heavy 
walled tubing and hose, belting, trim for luggage 


and upholstery, gasketing, electrical tape, rigid 


corrosion-resistant piping and ductwork. 

Geon is also extruded as a covering on other ma- 
terials—as a weather resistant coat on clothes lines, 
as sturdy insulation on wire and cable, and light- 


weight cable jacketing. 


Rigid Viny! is a fast-growing 
material for piping that must 
withstand chemical attack. It is 
also immune to galvanic corro- 
sion, eliminating the major 
source of failure in underground 
lines. Vinyl pipe is light weight, 
easy to install. 


Plastic Springs—special jack- 
eting compound extruded on 
telephone conductors provides 
unique flexing action. 








Electrical panel in aircraft uses color- 
coded wiring with insulation of Geon. 


Building wire insulated with Geon materials 
has exceptional aging characteristics, main- 
tains insulation strength and flexibility. 


@ Geon vinyl compounds and resins for primary 
insulation and jacketing have extended their use- 
fulness many times since their introduction twenty 
years ago. Applications include building wire, com- 
munications and electronics wiring, automotive 


secondary wiring and electrical equipment. 
uf . 


This insulation offers outstanding advantages: 
excellent dielectric properties combined with good 
resistance to abrasion, weathering, and heat; non- 
flammability, low temperature flexibility, and ex- 
treme inertness to oil, chemicals, and solvents. In 
addition, Geon vinyl retains its properties over 


many years of severe use, indoors or out. 


Geon electrical-grade materials are supplied either 
as finely powdered resins, or as completely com- 
pounded plastic cubes of uniform size. The resin 
permits the processor to select modifying ingredients 
and compound to his own specifications. Geon plastic 
compounds are generally used as supplied and are 
available in different formulations designed to meet 
many government and underwriters standards. 





Molding 


For rigid phonograph records and 
soft dolls, and a new star—vinyl foam 
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Rotational Casting of toys is handled by this automatic machinery. Molds 
which are carried on chain pass through the oven to fuse the Geon plastisol. 


@ The versatility of Geon polyvinyl materials is 
shown by the many types of products which can 
be made by molding processes. High fidelity phono- 
graph records are compression molded, pipe 
fittings injection molded. Slush- or low-pressure 
molding of Geon plastisols is used for dolls, toys, 


fish lures and gaskets. 


Foam products made of Geon are proving 


superior in cushioning material, floats, shock- 


absorbing padding in automobiles, thermal insula- 
tion, etc. Either open or closed cell vinyl can be 


produced from Geon paste resin. 


Rigid viny! moldings include automobile 
dashboard, piping tee, motor housing 
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Modern Packaging of Geon helps sell Drain Rail for carrying water from freez- High Fidelity Records are pressed 

he merchandise. Other packaging uses ing unit is one of the largest injection from Geon resin. Uniformity, wear 

r Geon include protective paper coat- molded vinyl parts ever made. Easy to resistance, and dimensional stability 
sealants, tape, barriers clean, stays flexible, odor-free. are highly important. 


Foam and Sponge 


@ Expanded vinyls have opened many new- 
product markets. The closed cell vinyl struc- 
ture is referred to as “sponge’’, the open cell 
structure as ‘“‘foam’’. Foam (or sponge) is 
excellent for insulation, shock absorbing, and 
cushioning applications. In addition sponge 


is used for buoyancy. 


To make vinyl sponge, a chemical blowing 
agent is incorporated into a plastisol and fus- 
ing is done under high pressure in a mold. The 

School Can Be Fun. Cushioning material of Geon foam makes blowing agent decomposes under the heat 
rtable seating that keeps its spring and resiliency. 


to liberate a gas (usually nitrogen) which 


expands the vinyl. 


Foam is made by dissolving an inert gas in a 
plastisol under relatively high pressure and 
releasing it through a spray nozzle into a mold 
or onto a casting surface. Fusion is then done 
by dielectric heat. By the use of this patented 
method, continuous production of vinyl foam 
is commercially successful. 


it Floats. Swimming boards, Thirsty Mop has sponge-like 

g floats, boat bumpers all strings made of Geon plastisol. 

ipitalize on buoyancy of The strings absorb more water, 
Geon sponge. shed no lint. 


B.EGoodrich Chemical Company 








TYPICAL PHYSICAL PROPERTIES 


Flexible 


Geon 


Rigid 


Geon 





Specific gravity 


Ultimate Tensile Strength 


psi, max 


Ultimate Tensile Strength 


psi, ave 


Ultimate Elongation (%) 


Hardness (Shore Durometer 


A) 


Maximum Service Temperature (°F) 


Minimum Flexibility Temperature (°F) 


Abrasion Resistance 
Age Resistance 
Sunlight Resistance 


Electrical Properties 


Volume Resistivity (ohm-cm at 25°C) (maximum) 


Dielectric Constant at 60 cycles at 25°C 


Power factor at 60 cycles at 25°C 





1.20-1.55 
3,500 
1,500-3,500 
200-450 
50-100 
170-220* 

0 to -70 
excellent 
excellent 


excellent 


1-10 x 1012 


to 
4-7 x 104 


5.5-9.1 


0.05-0.15 


1.32-1.40 
8,000 
5,500-7,000 
5-25 
70D-85D 


150 


excellent 
excellent 
excellent 
1-5 x 1014 


to 
1-5 x 1016 


2.3-3.7 





0.02-0.03 


*Underwriter Lab approval granted for electrical compound to be used continuously at 105°C (220 °F) 


TYPICAL CHEMICAL RESISTANCE DATA 


Type of immersant 


Geon 


Type of immersant 


Geon 








Acidic Salts 


Alcohols 


Aldehydes 
Alkaline solutions 


Esters 


Halogenated Hydrocarbons 


Inorganic Acids 


Edible Oils 


excellent resistance 


resists action of aliphatic 
alcohols 


resists action of formaldehyde 
excellent resistance 


not recommended because 
esters are softeners for 
polyvinyl chloride 


not recommended 
resists most acids at all 
concentrations under a 


wide variety of conditions 


excellent resistance 


Ketones 


Neutral Salts 
(Saturated Solution) 


Organic Acids 


Phenols 


Sulfur Derivatives . 


Vegetable Oils 


Water . 


. not recommended 


excellent resistance 


. resists action of most acids, ex- 


cept glacial acetic. 


. not recommended 


resists most aliphatic sulfur 
compounds except carbon 
bisulfide. 


. excellent resistance 


. excellent resistance 
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WN MATERIALS 


GEON POLYVINYL MATERIALS 


PROCESSING 
METHODS 






FINISHED PRODUCTS 








’olyviny! Chloride Resins 
ral Purpose 
¢p—Ideal for powder mixing 
¢p—Lower temperature processing 
and rigids 
Easy processing calendering resin 
ral Purpose ( opolymer 





Geon Polyblend 
503 H 
loidal blend of Hycar American 
d Geon polyvinyl chloride in which 
H serves aS a non-migrating plasticizer 
| resin replacing the usual ester type 


n advantages of cementability and 


r extrusion 





Geon Plastic Compounds 

f many different compounds in a full 
For use primarily in wire and cable 

ceneral extrusion, and injection mold- 

Supplied as cubical granules. 





Geon Resins 
For Rigid Applications 


Special vinyl chloride polymers 


~ 


valendering 
Press polishing 
Embossing 
Printing 
Spanishing 

Extrusion 

Injection moldin 


Compression mo 





Calendered 
Supported and unsupported sheeting for up- 
holstery, luggage, 


mobile interiors 


wall covering, auto- 


Films for shower curtains, rainwear, table- 
cloths, draperies 
Floor and wall tiles 
Extruded 
Wire and cable insulation 
Garden hose 
Tubing for beverage, industrial and pharma- 
ceutical applications 
General extruded sections such as belting, 
welting, tapes, chair webbing and laces 
Injection molded 
Grommets, gaskets, 
automotive parts 


electrical plugs, toys, 


g 
lding 





Calendered 
Sheets for finishing by press polishing or 
laminating 
Extruded 
Wire and cable insulation 
Chemical piping, rod, sheets 
Compression molded 
Press polished and embossed sheets 
Phonograph records 
Injection molded 
Belt buckles 
Electrical parts 
‘Pipe fittings 
Phonograph records 
Deep drawn 
Chemical containers, fume ducts, hoods, etc. 








Geon Solution Resins 
222, 427, 421. 


Special vinyl chloride polymers designed for 
solution applications. Inexpensive solvents such 
as toluene and xylene are excellent for Geon 


Solution coating 
Roll coating 
Knife blade 
Air knife 
Dip 

Film coating 

Spray coating 


Coated paper and fabrics 
Cast films 
Protective coatings on metals 








Geon Paste Resins 


121, 122 


Vinyl chloride polymers of controlled particle 
size. Can be dispersed either in. a resin-plasti- 
cizer-diluent system (organosol) or resin-plas- 
ticizer system (plastisol) to make a paste of 
spread or dip coating consistency. 





Coating 
Knife 
Reverse roll 
Dip 
Spray 
Low pressure molding 
Casting 


Spread coated 
Luggage and upholstery cloth, window shades, 
decorative paper 
Dip coated 
Gloves, wire dish drainers, electroplating 
racks, footwear 
Spray coated 
Wood articles, sheet metal 
Cast 
Film, toys, dolls, prosthetic devices 
Sponge and foam 





Geon Latices 
151, 450X167, 351, 352, 552, 576, 450X5, 652. 





Coating 


Coatings and binders for decorative paper, 
hot drink cups, food cartons, fiber, fabric, felt, 
leather 








BEGoodrich Chemical Company 


































Other outstanding raw materials by 
B.F.Goodrich Chemical Company 


H Hycar man-made dry rubbers are uncompounded poly- 
year mers that include the oil resistant nitrile types, a poly- 
ae acrylic for high temperature use, and a brominated butyl 

with exce puonal characteristics of compatibility and 

cure. Compounding with vulcanizing agents, loading 

pigments and softeners is easily accomplished on conven- 

tional rubber equipment. Hycar rubbers are also supplied 

as water dispersions or latices that reflect the properties 

of their dry rubber component. Generally, Hycar mate- 


rials are resistant to oil, solvents, and abrasion, have low 


compression set, and good aging qualities 


od-rite Good-rite chemicals include antioxidants, hydrophilic 


ayer aac polymers, biochemicals, and chemical intermediates. 
CHEMICALS 4 








They have an outstanding reputation for purity and 
dependability. Experimental samples and further infor- 


mation are available on request. 


Harmon Harmon colors are organic pigments which offer a 


role} me) -1- complete range of colorants for automotive and other 
industrial enamels and lacquers, and for rubber, plastic, 


printing ink, paper, and textiles 


Call for information and technical assistance 


[his booklet has described the wide range of Geon polyvinyl materials that are 
available and has touched upon some of their many applications. For specific 
technical information on their uses and how they can be successfully applied to 
your product or operation, send enclosed postcard or contact the nearest B. F. 
Goodrich Chemical Company Sales Office. We’ll gladly help you select and apply 


the Geon material best suited to your needs. 


HEADQUARTERS OFFICE: 
31365 Euclid Avenue, Cleveland 15, Ohio; UTah 1-8200 


SALES OFFICES: 


2116 Prudential Bldg. 301 Petroleum Bldg. 
Prudential Plaza 714 West Olympic Blvd. 
Chicago 1, Illinois Los Angeles 15, California 
SUperior 7-3214 Richmond 9-9157 


— 19th Floor 
1607 USMC Bldg. 415 Madison Avenue 
140 Federal Street New York 17, N. Y. 
Boston 10, Massachusetts TEmpleton 8-8600 
HAncock 6-1668 
International Sales Department 


409 Bank of Georgia Bldg. 3135 Euclid Avenue 
430 W. Peac S Cleveland 15, Ohio 
1430 W. Peachtree Street UTah 1-8200 


Atlanta 9, Georgi . EMC 

emer rea Cable Address: GOODCHEMCO 
251 King Street West 

1112-19th Street, N.W. Kitchener, Ontario 

Washington 6, D.C. Canada 

REpublic 7-3414 SHerwood 5-7351 


B.-Goodrich Chemical Company 


BFGoodrich A Division of The B.EGoodrich Company 








Some 
readily made with CYCLOLAC 


ieee Bo 


Housings 


the 
PREFERRED 


material for 


1,001 end-use 


products... 


Cycolac is a lightweight, uniform resin, 
specially suited for the manufacture of any 
product which requires high-impact strength, 
light weight, non-corrosion and chemical 
resistance. Cycolac parts can be machined, 
much like other thermoplastics; threaded, 
sawed, milled, drilled, buffed, blanked, 
punched or sheared. It can be lacquered, 
enameled or printed and is easily bonded 

or cemented to itself. 


HIGH-| 


MPACT THERMOPLASTIC RESIN 


chemical 
resistance eee 


Especially resistant to 
battery acids; equally 
effective against many 
oils, solvents and other 
corrosive chemicals. 


..» FOR MOLDING - EXTRUDING - CALENDERING 


~ 


of the 1,001 End Use Products 


d Pipe & Molded Fittings * Corrosion-proof 

‘es * Signs — Display Racks ¢ Desk Tops 

sers * Tote Boxes © Toys * Appliances, 

ond Parts © Kitchen Accessories * Safety 
Handles 


MARBON CHEMICAL 


Write for technical literature and illustrated brochure 


Division of Borg-Warner 


GARY, INDIANA 














Materia/s, 
Machinery, Methods 





for the Plastics Industry 

















ipower 


ifts the limits on markets 
for injection molders! 


Since the introduction of FIBERFIL — just a few 
short years ago — applications of these glass 
reinforced injection molding compounds have multi- 
plied nationwide. Logically so, too, because FIBER- 
FIL’s unique physical properties removed limitations 


imposed by non-reinforced plastics to open up a 





boundless field of business for injection molders. 





Here for the first time were higher compressive 
strength and heat resistance, better control over mold 
shrinkage and warpage . qualities that make both 
FIBERFIL Styrene G and FIBERFIL Nylon G 
unexcelled for applications demanding exceptional 


accuracy plus outstanding impact strength and 





durability. Here, in fact, was (and is) the master key 
to brand-new profits for molders and better products 
for manufacturers. 

More and more millions of pounds of FIBERFII 


molding compounds are being produced to meet 





ever-mounting demand. Study the outstanding prop- 
erties detailed on pages that follow —and you will 


see why. 

















FIBERFIL, INC. 
FOX FARM ROAD + WARSAW, INDIANA 








TYPICAL APPLICATIONS 


MADE POSSIBLE BY FIBERFIL’S 
Sbwwnce 





Air Conditioning 
— Components 


Appliances 

— Components 

Boat Fixtures 
Bowling Bag Bottoms 


Business Machines 
— and Keys 


Cabinet Doors and 
Storage Drawers 


Cameras — (Shells) 
Cases of All Kinds 
Casters 

Chemical Containers 
Clock Cases 

Coil Forms 

Cutlery Handles 


Dictating Machines 
— Components 


Electric Shavers 
— Cases 


Fan Components 

Filing Baskets 

Fishing Buoys 

Freezers — Components 
Game Boards 

Gaskets 

Gears 

Golf Bag Bottoms 


© Hi-Fidelity 


— Components 


Helmets — Football, 
Safety, Etc. 


Meter Housings 
— Electric, Gas, Etc. 


Microphone Housings 
Packaging 
Pulleys 


Reels — Film, Tape, 
Etc. 


Reflectors — Outdoor 


Rifles — Stocks 
and Components 


Rollers 

Stair Treads 

Stool Seats and Fittings 
Surgical Equipment 
Switch Plates 
Terminal Blocks 
Textile Parts 
Tote Boxes 

Toys 

Tractor Seats 
Vacuum Cleaners 


— Components 
Zippers 





unde 








OF FIBERFIL REINFORCED 
PROPERTIES INJECTION MOLDING COMPOUNDS 








Data shown for FIBERFIL FIBERFIL 














































representative grades — STYRENE 
others available. NYLON 
é ‘Gi 7 sé G 7 
HYSICAL (GLASS) (GLASS) 
p 
Molding qualities Good Excellent 
Compression molding temp.., °F. 275 — 350 
Compression molding pressure, p.s.i. 2000 — 5000 
Injection molding temp., °F. 450 -—575 450 — 600 
Injection molding pressure, p.s.i. 15,000 — 20,000 10,000 — 25,000 
Compression ratio 2.5 —2.7 
Mold shrinkage, in. per in. .001 — .003 .003 — .005 
Specific gravity 1.32 — 1.35 1.33 
Specific volume, cu. in. per Ib. 
Refractive index, nD 
rensile strength, p.s.i. 10,000 — 14,500 = 12,000 — 18,500 
Elongation, %. Ye : . - 7.5 
Modulus of elasticity in tension, 
105 p.s.i. , Ss 11.0 
Compressive strength, p.s.i...... 23,225 ‘ , : 21,900 
Flexural strength, p.s.i.......... 16,000 — 18,000 ae ; 25,000 + 
Impact strength, ft.-lb. per in. of notch 
(4 x Y in. notched bar, Izod test ) 1.5 —2.5 , 2. 
Hardness, Rockwell RI kee M80 — M90...... ' ' — M85 — M95 
Thermal conductivity, 10-4 cal. per sec. 
per sq. cm. per 1°C. per cm.. 
Specific heat, cal. per °C. per gm. 
Thermal expansion, 10-5 per °C. are Low ; : Very low 
Resistance to heat, °F. (continuous) 4 
Heat distortion temp., ° F........... : | 218-222 ; 350 
Volume resistivity, ohm-cm. “a 
(50% relative humidity and 23°C.) 6.74 x 1015 and 1014 — 2.6 x 1014 4.88 x 1015 — 5.73 x 1015 . 
Water absorption, 24 hr., . 
lg-in. thickness, % .07 ; sdeliendeilbsbin 3-1.2 
Burning rate Slow..... ' Reduced 
Machine qualities Good Good 
Clarity Translucent to opaque Translucent to opaque 











ELECTRICAL 


Dielectric strength, short-time, 

















lg-in. thickness, volts per mil...... 440 — 496 520 — 487 
Dielectric strength, step-by-step, 

Yg-in. thickness, volts per mil 399 —- 418 395 — 430 
Dielectric constant, 60 cycles 3.11 —3.22 3.99 — 4.03 
Dielectric constant, 103 cycles 2.97 — 3.06 3.84 — 3.92 
Dielectric constant, 106 cycles 2.94 — 2.98. 3.37 — 3.45 
Dissipation (power) factor, 60 cycles .0364 — .0490 .0155 —.0210 
Dissipation (power) factor, 103 cycles 0192 — .0535 .0196 — .0236 
Dissipation (power) factor, 106 cycles .0019 — .0025 :, ; 0171 ~.0176 
Arc resistance, sec. ae 95-109 . 147 — 149 






Ww 








CHEMICAL 







Effect of sunlight ‘ : ..| Yellows slightly Discolors slightly 
Effect of weak acids. pincses ainda =) ae ieantilasuiiitinuids Kivieddeuasandll Uae 

Effect of strong acids sss... Attacked by oxidizing acids..... Attacked 

Effect of weak alkalies........................ Resistant........... BS hat Bes ; None 

Effect of strong alkalies... ..| Fair Fair 

Effect of organic solvents.........................J Soluble in aromatic and Resistant to 





chlorinated hydrocarbons.............. common solvents 











| 





solid foundation for building 
ever-greater productivity 
and ever-better profits 


by injection processes 


‘te same basic principle of the prestressed beam, 
an advancement launching a new era in construction 
practices, has made reinforced FIBERFIL today’s 
most significant contribution to the plastics industry. 


Because it more than doubles the precision, 





permanence, and strength of products that can be 
injection-molded . . . and is proving successful 
in more and more applications thac could not be 
mastered with ordinary plastics . . . demand for 
FIBERFIL is already running millions 
of pounds and growing rapidly. 





You, too, can build both present sales and an ever-brighter 
future — upon the solid foundation of FIBERFIL’s 


Reinforced Insurance. 





Whatever the product or part, however close the 
tolerances or however exacting the requirements for 
durability, don’t decide it cannot be injection molded 
until you investigate FIBERFIL. 

Write, wire, or phone for further information. 


FIBERFIL Bee 


for all injection 
molding! 


FIBERFIL, Inc. * FOX FARM ROAD + WARSAW, INDIANA 





iter 


-ERFIL's 


Because MARLEX 50 sets up at higher tempera- 
tures than conventional polyethylene, your mold- 
ing cycle can be speeded up. And the greater 
strength of MARLEX permits the use of less resin 
to achieve desired rigidity, so you get more items 
per pound of material. These are important manu- 
facturing economies. 


Marlex 50 Gives You 


Faster 
Production 


Through Quicker Set-up 


Greater strength, greater ability to withstand heat 
and cold, superb resistance to penetration by 
moisture, gases, oils and chemicals . .. all these 
qualities make possible the manufacture of many 
new and better products from MARLEX. Write 
your nearest Phillips Chemical Company office for 
further details. 

* MARLEX is a trademark for Phillips family of olefin polymers. 


MARLEX 50 rowernviene 
POLYETHYLENE 





PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY 


A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


NEW ENGLAND NEW YORK 
DISTRICT 322 Waterman Avenue, 80 Broadway, Suite 2535 
OFFICES East Providence 14, R.1. New York 5, K. Y. 
GEneva 4-7600 Digby 4-3480 


AKRON CHICAGO WESTERN SOUTHERN & FOREIGN 
318 Water Street, 111 S. York Street, 330 Security Bidg., Adams Building, 

Akron 8, Ohio Elmhurst, IIL. Pasadena, Calif. Bartlesville, Oklahoma 
FRanklin 6-4126 TErrace 4-6600 RYan 1-6997 Bartlesville 6600 





EPON Resins) 











a complete line of epoxy polymers 





From SS 





ELL... 


SALES SPECIFICATIONS 





Epon resin type 


828 834 


1007 1009 





Melting Point, °C* 


liq. liq. 


125-135 145-155 





Color (Gardner) max.? 





Viscosity? 
Gardner-Holdt 
poises 0.9-1.5 5-9 40-100 


O-V A1-B 
135-195 3.5-9 0.30-0.6 


D-G 
1.0-1.6 


Z2-Zs 


Q- 
4.3-6.2 36-100 





Epoxide Equivalent? 140-165 175-205 185-205 


185-205 225-290 300-375 


425-550 


875-1025 1900-2450 2400-4000 





Epoxide Equivalent* .60-.71 48-57 48-54 


48-.54 35-.44 .26-.33 


-18-.24 


.09-.11 .04-.05 .03-.04 





TYPICAL PROPERTIES 





Epon resin type 562 


828 834 864 





Weight, Ib./gal. 10.2 


97 9.7 99 


9.9 


9.6 9.6 





Esterification Value$ 65 


85 105 15 


145 


175 200 





1. Durrans Mercury method 
2. Epon 562, 815, 820, and 828 on undiluted resin 


Epon 834 as 70% solution, all other types as 409 
solutions, all in butyl carbitol ot 25°C. 


When you make Shell your source for Epoxy 
Resins, you can be sure that the products you re- 
ceive will meet the highest standards set by industry. 
Prompt delivery . . . in quantities from drums to 
30,000-pound batches ... is assured from conven- 
iently located storage facilities. 

Shell's technically trained personnel are prepared to 
assist you in making your products better and less 
costly ... with Epon resins. Write for full information 
today. 


Grams of resin containing one gram-equivalent of epoxide 


Grams epoxide equivalent per 100 gms of resin 


Grams of resin required for complete reaction with one gram- 
mole (e.g., 60 g. of acetic acid) of an organic acid. 





SALES 


SPECIFICATIONS—SOLUTIONS 





Epon resin solutions 


864-C-75 1001 -BT-70 1001-CX-75 





Non-Volatile component 


Epon 864 Epon 1001 Epon 1001 





Volatile composition 


MIBK MEK-Toluene MIBK-Xylene 
50:50 65:35 





Solids (1%) 





75% 70% 75% 





(*Epon resins are the epoxy polymers made exclusively by Shell Chemical Corporaticn) 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atianta + Boston + Chicago + Cleveland + Detroit - Houston « Los Angeles « Newark + New York + San Francisco + St. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited - Moritreal + Toronto + Vancouver 








"JHE SUPERIOR COLOR CONCENTRATE FOR INJECTION MOLDING. 


* 


Color-power is sales-power. Those pellets of FORMACOLOR give your finished 
product the bright color, the RIGHT color, the color with the impact and the 
stop-look-and-buy appeal. 


All the approved pigments required to achieve a rich and uniform finished color 
are contained in FORMACOLOR. It’s made to be diluted at a ratio of four to one 
and costs no more than, a few pennies a pound. 


Westchester Plastics, Inc. knows that at the consumer level, the color of the bottle 
is aS important as the product it contains. FORMACOLOR is one of the many 
color concentrates, for polyethylene and most other thermoplastic materials, pre- 
pared by Westchester with this aim in mind... to command con- 
sumer attention. Advise us of the resin you intend to use and the 
color you need. We will forward you a sample for evaluation by your 
X75 J staff. 
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1001 


akes the SALE! 


. : | remember! the color m 





WESTCHESTER PLASTICS, Inc. 


326 WAVERLY AVENUE, MAMARONECK, N. Y. @ Mamaroneck 9-5980 


Custom Compounders of Polyethylene Molding Powder and other Thermoplastic Materials 
Manufacturers and Developers of Unicolor and Formacolor 


*Pliothene. Formacolor, Unicolor® T.M. Reg. U.S. Pat. Off. 





If your reinforced 


Grumman S2F,new Navy sub 
destroyer, has wing-tip and tail-fin 
parts made with Herron-based 
material. Glass reinforcing mat 1s 
supplied to the fabricator in con 
venient roll form, pre-impregnated 
with resin 


Fire retardance, strength, and excellent 
molding properties combine in HETRON 
to give you a versatile material you can 
often use even where conventional poly- 
ester resins would not be applicable. 

While fire retardance is frequently de- 
sirable in a part, it is by no means the only 
reason for specifying HetTron. Often 
HETRON is chosen for its other physical, 
chemical, and electrical properties, close- 
ly matched to the increasingly strict qual- 
ity requirements for reinforced laminates 
in today’s market 


Excellent physicals 

Tests show that you can incorporate 
desirable physical properties in your prod- 
uct in highest degree with HETRON resins. 

Table I, upper right, compares typical 
physical values for 0.1” laminates made 
with HeETRON and with 10 other leading 
polyester resins. In this comparison 
HETRON 92, a rigid resin, surpasses the 
average of the 10 non-fire-resistant rigid 
resins in almost every property shown. 

Values for two semi-rigid resins, 
HETRON 32A and HETRON 33, also shown 
in Table I, compare favorably even with 
those for the rigid resins. Low water 
absorption, excellent wet-strength reten- 
tion, and, for HETRON 32A, an exception- 
ally high heat distortion point, are features 
of these resins. 

For comparative purposes, Table II, 
upper right, lists typical properties of 
slightly heavier 4%” laminates made with 
HETRON 92 and HETRON 32A. 


Fire-Retardant Daylighting Panels, made with HETRON by 10 
major fabricators, carry U.L. label and Factory Mutual seal of ap- 


proval based on exhaustive flame tests. 


300 


Inherently self-extinguishing 

HETRON laminates are self-extinguish- 
ing. They will burn at the point where a 
hot flame is applied, but snuff out as soon 
as the flame source is removed. 

Typical daylighting panels made with 
HETRON, for example, test within a range 
of 20 to 75 in flame-spread rating, by 
procedure ASTM E84-50 T( Tunnel Test). 
This compares with ratings of 100 for 
red oak, and over 400 for conventional 
unfilled polyester resins. 

Flame retardance is chemically locked 
into the resin, through tight bonding of 
chlorine atoms in the molecule. This 
unique, inherent flame retardance is ob- 
tained without additives and consequently 
without loss of desirable mechanical prop- 
erties. 

Chemical resistance 

HETRON resins exhibit excellent resist- 
ance to chemical attack. Immersion tests 
in water, dilute hydrochloric acid, 60% 
sulfuric acid, dilute sodium hydroxide, 
and kerosene, over a range of tempera- 
tures and for time periods ranging up to 
60 days, produce little or no weight change 
in the cast unfilled resins. 


Electrical properties 
For the electrical designer, HETRON 
offers very low loss factor over a wide 
range of frequencies; dielectric constants 
generally lower than with other polyesters; 
relatively little change during long ex- 
posure to high humidity. 


to 150 mph. 


plastic product must be 


strong... beautiful ... fire- 


A growing use of HETRON is glass 
reinforced insulation for heavy-duty 
switchgear, where HETRON’s fire retard 
ance, strength, arc resistance, and other 
electrical properties contribute to im 
proved design, safety, and high operating 
efficiency. 


Molding advantages 


You get an exceptionally smooth, well 
filled surface when you mold withHetron 
This smoother surface can often reduce 
fabrication costs; it has cut hand-finist 
ing time on parts by as much as 50% 

HETRON provides a good base for alkyd 
finishes. Parts can be baked at 350° F for 
90 minutes without cracking or crazing 


Military applications 

HETRON is being used in military air 
craft parts such as wing tips, tail fins 
window frames, air ducts, battery trays 
radomes, and antenna covers. It is speci 
fied for 55-foot radomes used in perimeter 
defense, and for 40-foot landing craft 
hulls. 

HETRON 92 and semi-rigid HETRON 
32A are manufactured to meet Militar 
Specification MIL-R-7575A, Types I, Il 
and IIL. 

For complete information on HETRON 
resins, send for technical data sheets list 
ing properties of the liquid resins, cured 
unfilled resins, and glass-cloth laminates 
They include recommendations on han- 
dling and curing, and other useful infor 
mation. 


Jet Plane Hangar with HETRON skin for strength and fire 
safety can be erected and taken down rapidly, yet withstands winds up 
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1. COMPARATIVE PHYSICAL CHARACTERISTICS 
HETRON vs. 10 non-fire-retardant resins 


property 


rigid resins 


semi-rigid resins 








Flexural 
Strength, 
PSix103 


Flexural 
Modulus 
PSIx10¢ 
Tensile 
Strength 
PSIx103 
Water 
Absorption 
Pct. by Wt 


Hetron | avg. 10 
Room 92 others 


Temp 

180°F |38:8 36.4 
25.0 18.6 

Room 1.88 1.61 


Temp 
180°F 0.90 0.79 


21.7 22.0 


0.13 0.29 


Il. TYPICAL PROPERTIES 
HETRON 92 (rigid) and HETRON 32A (semi-rigid 
property testtemp. HETRON 92 | HETRON 32A 





Hetron Hetron 
32A 33 
41.8 40.9 
23.5 - 
1.82 1.6 
0.85 - 


21.0 21.5 


0.13 0.11 








Flexural Strength, 73 68.7 73.2 
PSIx103 160 55.1 40.9 

After 2-hr 180 5 
Water Boil 73 59. 


5.1 26.8 

9.8 52. 
Flexural Modulus 73 3.1 
PSix10¢ 160 2.7 
180 2.5 


Compressive 
Strength }3 37.4 
PSIx103 


Tensile Strength 


Sin103 73°F 40.4 40.4 





THIS TABLE summarizes tests on 0.1” laminates made from 
HETRON and from 10 other leading resins. Laminates contained 
17-20% filler, and the balance resin 


retardant—specify HETRON’ polyester 


35-40% giass mat 


THIS TABLE presents key properties of 4” laminates 
40% resin and 60% glass fabric (OCF-181-Volan A 


containing 


SELECTION GUIDE 





characteristics 


© aggested applications 


Gardner, 
@73°F 
poises 


viscosity, 


typical properties 
resin, as supplied 


appear- Sp. Gr., 
73°F /73°F 


ance color 


| castings (cured without filler) 


SPI Gel 
Time 
min- 
utes 


water 
elongation absorption 
at break 7 days 

@73°F 


heat dis- 
tortion 

Pt., ASTM 
D648-45T | 


flame | shrinkage 
retard- | on cure, 
ance volume 
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Very high fire retardance; 
high heat distortion point; 
good resistance to water 
absorption. Low viscosity; 
ow shrinkage 


High heat distortion point; 
excellent heat resistance; 
good fire retardance. Low 
shrinkage on cure. 


Light stabilized; excellent 
weathering characteristics 
Same fire-retardant qual- 
ities as HETRON 92. 


High chemical resistance; 
excellent heat resistance; 
high heat distortion point. 


sistant material. 


Machine housings, electri- 
cal insulating board and 
parts, radomes, aircraft 
parts, structural panels, 
chemically resistant tanks 
and ductwork 


Aircraft parts and similar 
applications where good 
heat resistance is required. 


Skylights, explosion win- 
dows, industrial and com- 
mercial glazing where 
codes require a fiame-re- 


Chemical tanks and duct- 


work; other high tempera- 
ture applications. 


13-18 


Self- 
exting 


Self- 
exting 


Self- 
exting 


Self- 
exting. 


6.1% 


220°F | 2.4% 


0.26% 





Excellent tensile strength 
and tensile elongation; ex- 
cellent heat resistance. 
Laminates have good re- 
sistance to impact crack- 
ing 


Exceptional resistance to 
cracking on rapid cure. 
Very high impact strength, 
retained at temperatures 
as low as F. 


Recommended for use 
where good impact 
strength is required. Ex- 
cellent molding resin, es- 
pecially for matched die 
moldings. Laminates are 
strong, stiff, and resist 
cracking even when baked 
several times at 350° F 
for 90 minutes. 


Automotive and truck body 
panels and structural mem- 
bers, boat hulls and ma- 
chine housings 


Gel coats for hand lay-up 
parts, chemically resistant 
piping, boat covering kits. 


Automotive and truck body 
panels and structural mem- 
bers, boat hulls and ma- 
chine housings 


Light | 
Straw | 


Limited 











Good tensile strength; 
100% elongation at break; 
unusually low water ab- 
sorption. Less fire-retard- 
ant than other HETRON 
resins 





For biending with other 
resins to increase flexibil- 
ity. 





13-18 


Light | 
Amber | 


| 


Clear 1.23 


} 


See 
78 Note* 





6.8% 


100% 0.80% 


*Not inherently self-extinguishing. Can be made self-extinguishing by adding 2.5% antimony trioxide 





Plastics that fit the job 
DUREZ PLASTICS DIVISION 


HOOKER 





HOOKER ELECTROCHEMICAL COMPANY 
3200 Walck Road, North Tonawanda, New Yerk 


CHEMICALS 


PLASTICS 








Here’s how (and why) wise processors 


use Diamond WINYIL. RESIN 


Specific Viscosity 


ASTM How to use ) | Why 


D-1243-52T 





Underwriters’ Laboratories accepted as an interchang: 
Wire and Cable able vinyl resin 
Insulation Excellent dry blending properties, high clarity and low 
. gel particle count 
1 
Profile Extrusions Superior heat stability 
Calendered Film A high molecular weight resin for optimum physico 


characteristics 





Calendered Film 
and Sheeting Excellent dry blending, heat stability and clarity with 


low gel particle count 


ofile E us Medium molecular weight offers easy processing 





Type | Rigid PVC 
Approved by National Sanitation Foundation 
fittings, valves 


Superior heat stability and easy processing character- 
istics permit use in conventional molding equipment 


Superior chemical resistance 





Tailored compounds to meet customers’ processing and 
end use requirements 


Vinyl Processors like 
Diamond technical service, too 


For two reasons: (1) our Plastics Products 
Laboratory evaluates and improves resins so that 
D1aMonD, and our customers, can make better 
products; (2) Diamonp technical service is 
available to users, anywhere. 

Only high quality can explain quick success in a 
hotly competitive market. Diamonp technical service 
can help you put that quality to work in your 
products. We're ready to work with you now. 

Call your nearby Diamonp sales office or write 
D1amMonp ALKALI Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 


Diamond Chemicals 











INDUSTRIAL Sasins 
(oar 7 # - ; _ 


er 





a Se ad ar aS REESE 
= Terie Fewer ond Cores STYRENE - POLYETHYLENE - yn Fecnge bone tmnt Tubes ond Sper Pers ond Spon 


Industry’s Dependable Quality-Source for Industrial Resins and Molding Compounds! 


CATALIN molding and extrusion compounds . 


thylene and Nylon... each available a wide 


ulations, figure prominently in the end-use product prog- 


being made by today’s plastics industry. 
Of equal importance is the pioneering role that CATALIN 


played in the research and development of urea, phenolic, 
ylic, resorcinol and melamine resin formulations for in- 


trial processes. Furniture, plywood, structural timbers and 


ticle boards have achieved usefulness because of 
TALIN adhesives. Industrial and decorative laminates; rock 
| and glass fibre insulations; crease resistant textiles; wet 
ngth papers—all owe their improved properties to CATALIN 
ling and impregnating resins. So, too, do grinding wheels 


abrasive papers; brake linings; clutch facings; cork sheets; 


new 


. Styrene, Poly- 
range of 


rods and tubes; oil filters; foundry shell molds and cores 
The immediate availability of CATALIN Molding Com 
pounds, Industrial Resins and the newer Antioxidants, too, is 
a CATALIN-customer satisfaction factor. Thru the operation 
of three plants in the East, Midwest and South 


strategically spotted warehouse facilities 


.and via 
supply require 
ments keep apace of nationwide demand. Result ?—an excel- 
lent industrial relationship...a mold-and-bond that daily 
grows stronger. 








Save on wall thickness! 
Because of the greater strength of 
Marlex 50 compared to conventional 
polyethylene, less resin is required 

to achieve desired rigidity in any item 


Marlex 50 Gives You 


More Items 
Per Pound of Resin 


MARLEX makes it possible for you to 
manufacture stronger products from less 


material . . . and because MARLEX sets 
up at higher temperature, you can achieve 
faster production. These are important 
manufacturing economies. 


Greater strength, greater ability to with- 
stand heat and cold, superb resistance to 
penetration by moisture, gases, oils and 
chemicals . . . all these qualities make 
possible the manufacture of many new 
and better products from MARLEX. Write 
your nearest Phillips Chemical Company 
office for further details. 


*MARLEX is a trademark for Phillips family of olefin polymers 


MARLEX 50 


Phillips New, Rigid 
POLYETHYLENE 





PLASTICS SALES DIVISION | 
PHILLIPS CHEMICAL COMPANY 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Okla. 


NEW ENGLAND AKRON WESTERN 

322 Waterman Avenue, 318 Water Street, 330 Security Bidg., 

East Providence 14, 8.1. Akron 8, Ohio Pasadena, Calif. 
DISTRICT GEneva 4-7600 FRanklin 6-4126 RYan 1-6997 


OFFICES NEW YORK CHICAGO SOUTHERN & FOREIGN 
80 Broadway, Suite 2535 —‘I! S. York Street, Adams Building, 
Wew York 5, W. Y. Elmhurst, tl. Bartlesville, Okichoma 
Digby 4-3480 TErrace 4-6600 Bartlesville 6600 
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(me wal ah ths ek decual 
m dry blending extrusion or ior casendered fim 


ar weigh! resin 


An stemnedinte micoder Weight resin with 


Qualities never before available in a single resin 
for par e Tesi 
: sad easupprted fin and ghestine 








Whether your product calls for high, medium or low molecular weight 
resins—the outstanding properties of Escambia’s series of Straight PVC 
resins will save you processing time and costs: 


@ Outstanding Heat Stability @ Very Low “Fish Eye” Count 
@ Free-Flowing Hot Pre-Mixes @ Uniform Particle Size 
@ Excellent Color and Clarity 


For additional information about Escambia’s Straight PVC Resins—write or call: 


A CHEMI C L 


Cc o R - o R os v ! Oo N 


261 MADISON AVENUE + NEW YORK 16. N. Y. 
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WHAT DO YOU MAKE OF THIS? 






TENTATIVE PROPERTY CHART 


PHYSICAL PROPERTIES 
Melt index 0.7 
Specific Gravity 0.96 
Hardness, Shore D 70 
Tensile Strength at yield 

(20” /min. CHS) 4500 
Tensile Elongation at break 

(20” /min. CHS) 
Heat Distortion Temp. 

(66 psffiber stress) 
impact Strength, (% x 2 in 

notched bar, !zod test) 
Brittleness Temp 
Stiffness 
Tensile Modulus of Elasticity (x10-*) 
Flexural Modulus of Elasticity (x10-*) 


Water Vapor Transmission Rate 


Mold Shrinkage-injection 
Burning Rate 


VALUE 


0.02 -0.04 
0.9-1.0 


UNITS 


ft-Ib/in 

a 

psi 

psi 

psi 

g/100 sq in 
mil/24 hrs 
in/in 
in/min 


ASTM TEST 
METHOD_ 
D 1238-52T 
D 638-52T 
D 638-52T 
D 648-45T 


D 256-54T 


D 635-44 
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fe 
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ELECTRICAL PROPERTIES 
Volume Resistivity 
Dielectric Strength (short time, 

Ye in. thickness) 
Dielectric Constant (60 cps) 
Dielectric Constant (10° cps) 
Dielectric Constant (10° cps) 
Dissipation Factor (tan d @ 60 cps) 
Dissipation Factor (tan d @ 10° cps) 
Dissipation Factor (tan d @ 10° cps) 
CHEMICAL and SOLVENT RESISTANCE 
Effect of Weak Acids 
Effect of Strong Acids 
Effect of Oxidizing Acids 
Effect of Weak Alkalies 
Effect of Strong Alkalies 


Very re 
Stiffened 
Very resistant 
Very resistant 
oe tly soluble 
ot hydro- — 
carbon solvents 
+s) an eee 5 
Ash <01 D2 
Excellent 
Transiucent 4 


Effect of Organic Solvents 


Machining Qualities 
Clarity 


This literature is submitted with the understanding that it represents our best judgment based on the work done but that the Company assumes no liability whatsoever in connection with the use of information or findines contained hee 


306 














TRADEMARK FOR WR. GRACE @ CO 'S POLYOLEFINS 


WwW. R. GRACE ¢&co. 


POLYMER CHEMICALS 
DIVISION 


Plant Offices 
Baton Rouge, La. \ Clifton, N. J. 


\ 


This ponderous machine, invented by one of our artists, not 
our engineers, may not be very practical but it does help us 
to illustrate the great versatility of Grex, the high density 
polyethylene. This versatility offers to molders, extruders 
and fabricators properties not found in other plastics. The 
unusual strength, high heat resistance, and exceptionally 
low moisture vapor transmission rate of Grex make it ideal 
for numerous applications both current and new. What can 
you make of this? Write today for more specific information. 











Looking for finest quality 
polyvinyl chloride resins? 


Check GREAT AMERICAN PLASTICS. 
Plant at Fitchburg, Massachusetts, 

is equipped with most up-to-date 
facilities, including extensive 

quality control equipment. 

You'll want complete information about 
IRVINIL, too—a specially developed 


polyvinyl! chloride. 
Write for prices and details. 


GREAT AMERICAN PLASTICS COMPANY 


Petro Chemical Division 


650 Water St. Fitchburg, Mass. 


vi 





« NEW - 


MOLDING 
COMPOUND 


Announcing a new thermosetting, general- 
purpose, molding compound, possessing excellent 
strength, finish and moldability. Furnished in var- 
ious degrees of flow and cure, it is designed for 
straight compression, transfer or plunger molding. 


The unique modified phenolic-type resin, 
from which these molding compounds are pro- 
duced, can also be supplied separately. Derived 
from bagasse, an agricultural by-product, it offers 
economies to compound manufacturers as a sub- 
stitute for their present binder. 


a | e PLASTIC COATINGS 


REG. U.S. PAT. OFF. 
rr - Thermosetting Resins 


INDUSTRIAL | on. fF ics 
RESINS 


Thermoplastic Resins 
for 

VINYL COMPOUNDS 

STYRENE COMPOUNDS 

RUBBER REINFORCERS 





How to figure 


your sales potential 
in the plastics field 


ss 

40 page 
brochure 

will help you 
find answers to 
your questions 
about sales 
opportunities in 
the fast-growing 
plastics field. 


- 
e 
* 
- 


This new study contains the inside story ot 
one of America’s fastest growing industrial 
markets. It presents one of the most stimu- 
lating and detailed analyses of the plastics 
field that has yet been published. It’s filled 
with up-to-date figures on the consumption 
and production of plastics materials, on the 
field’s processing equipment requirements, 
on potential areas of growth. It lists hun- 
dreds of kinds of machines, accessories. 
chemicals and intermediates, supplies and 
special services for which the field is mani- 
festing an ever-increasing appetite. 

You will find this handsome brochure— 
file size, lavishly illustrated, 40 pages—a 
valuable addition to your business library. 
It may well point the way to increased sales 
for the industrial products or services that 
your firm supplies. 

For your free copy of “The Plastics 
Field,” simply address a note on your com- 
pany letterhead to Advertising Manager, 


Modern Plastics, 575 Madison Avenue, New 


LAMINATES 
VALITE CORPORATION new omeans 12, ta: | York 29, N. Y. 
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molding 
powders 


LEXIGLAS ¢ 




















AUTOMOTIVE 
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PA. 


ROHM'& HAAS COMPANY @ PHILADELPHIA 5, 


PLEXIGLAS is the trademark for acrylic 
plastic molding powders manufactured 
by Rohm & Haas Company. Because of 
the combination of gleaming beauty and 
rugged durability inherent in acrylic plas- 
tic, PLEXIGLAs is used to give added sales 


aunt = 


POWDERS 


of products. Manufacturers of cars, home 
appliances, lighting fixtures, personal 
accessories, and optical and electrical 
equipment have found that parts molded 
of PLEXIGLAS provide the answer to their 
most exacting decorative and functional 


appeal and serviceability to a wide range requirements. These pages tell why. 


sracteristics of Molded Parts 


CLARITY 


Transparent moldings like this edge- 
lighted automobile indicator panel are 
crystal clear. Because of this freedom 
from cloudiness or haze, maximum 
efficiency is obtained in light-piping 
and other optical effects. 


BRILLIANT APPEARANCE 


Plexiglas molded parts have bright, 
lustrous, sparkling surfaces that en- 
hance the colorful appearance of three- 
dimensional insignia and name plates. 





WEATHER RESISTANCE 


Because Plexiglas is an acrylic plastic, 
unique among all plastics in ability to 
withstand exposure to weather, molded 
parts such as this exterior sign letter 
give long trouble-free service in out- 
door applications. A wide range of 
colored powders are available, devel- 
oped especially for outdoor stability. 


DIMENSIONAL 


Plexiglas molded parts are notable for 
their freedom from shrinking or dete- 
rioration through long periods of use. 
The molding powders contain no plas- 
ticizers to leach out and have relatively 
low water absorption characteristics. 
Many types of precisely calibrated 
drafting instruments, where dimen- 
sional stability is essential, are molded 
of Plexiglas. 


STABILITY 


BREAKAGE RESISTANCE 


Plexiglas imparts resilience and high 
impact strength to molded parts, 
enabling them to withstand hard blows 
and remain undamaged under rigorous 
service conditions. Tail light lenses on 
most motor cars are molded of Plexiglas. 








“a I 


NY ACCURACY OF MOLDING 


Precise contours and sharp angles in 
molded parts such as automobile lenses 
are achieved with maximum efficiency 
by using Plexiglas. Molding accuracy 
can be sustained throughout large pro- 
duction runs. 





EASE OF DECORATION 


Paints and vacuum metallized coatings 
can be applied to parts molded of 
Plexiglas, resulting in efficient, high- 
yield production of three-dimensional, 
multi-colored parts such as trademark 
insignia. 


MACHINEABILITY 


Molded parts can be machined, drilled, 
threaded or routed with accuracy when- 
ever such finishing operations are re- 
quired. Multiple drilling of bristle holes 
in brush backs, for example, is per- 
formed without difficulty. 








CHOICE OF COLORS 


For integrally colored moldings such 
as fountain pen and pencil housings, 
a complete range of standard trans- 
parent, translucent, and opaque colored 
Plexiglas molding powders are avail- 
able. Custom-matched shades are pro- 
duced for special color requirements 
on volume orders. 


TASTEFREE 


Plexiglas molded parts are free of taste, 
and are used for various types of food 
and beverage containers such as this 
bowl of a fruit juice dispensing machine. 


ODORLESS 


Lack of odor is one of the reasons parts 
molded of Plexiglas are preferred for 
personal accessories, and articles such 
as this inhalator. 








“See oe 








COMPATIBILITY WITH 
HUMAN TISSUE 


Sensitive human tissue is not harmed 
by contact with Plexiglas moldings. 
Contact lenses are a typical example 
of applications where this characteristic 
is of particular advantage. 


CHEMICAL RESISTANCE 


An organic resin, Plexiglas is not af- 
fected by alkalies, non-oxidizing acids, 
salt water, photographic solutions, and 
chemicals used in treating water. It is 
attacked by alcohol, strong solvents, 
and fire extinguishing solutions. This 
valve is molded of Plexiglas because it 
must resist the corrosive effects of 
gaseous chloride. 


ELECTRICAL INSULATION 


Plexiglas molded parts are excellent 
insulators, with good resistance to 
arcing. Prolonged exposure to weather, 
or immersion in water, has practically 
no effect on electrical properties. This 
Plexiglas aircraft antenna fitting also 
permits easy inspection of antenna 
connections. 





PLEXIGLAS MOLDING POWDERS... 


AVERAGE 


PHYSICAL 


PLEXIGLAS is a trademark Reg. U.S. Pat. Off. and other principal countries in the Western Hemisphere 


PROPERTIES... 





t roperty 
Refractive Index 


Specific Gravity 


Tensile Strength 


Flexural Strength 


Compressive Strength 


Impact Strength 


Rockwell Hardness 
Light Transmission 


“As Received” 


Effect of Accelerated 
Weathering on 
Appearance of 
Clear Material 


Heat Distortion 
Temperature 


Flow Temperature 


Shrinkage from 
Mold Dimension 


Deformation under 


Load 

Dielectric Strength 
Dielectric Constant 
Power Factor 

Loss Factor 

Are Resistance 
Flammability 


Odor 
Taste 
Water Absorption 





Test Conditions 
A.S.T.M. D-542-42 


A.S.T.M.D.-792-44T 


A.S.T.M. D-638-46T 
Yr" specimen (0.2” /min.) 
Maximum, psi. 
A.S.T.M. D-790-45T 
ee ratio 16 
(0.1" /min.) 
Maximum, psi. 
A.S.T.M. D-695-44T 
(0.2" /min.) 
Maximum, psi. 
A.S.T.M. D-256-47T 
Izod Molded Notch 
(per inch of notch) ft. lbs. 
R & H P-20 
4" Ball, 100 Kg. Load 
A.S.T.M. D-672-42T 
Total White, % 
LP 406b-6021 (240 hours) 
Crazing 
a 

arping 
Unmolding 
A.S.T.M. D-648-45T 
2°C. /min.-264 psi. 
A.S.T.M. D-569-48 


A.S.T.M. D-551-41 modified 
(Cold mold to cold piece) 
mils /in. 48 hrs. 

A.S.T.M. D-621-48T 
2000 psi., 24 hrs. @ 
50°C., percent 

A.S.T.M. D-149-44 
Volts /mil 

A.S.T.M. D-150-47T 
1,000,000 cycles 
A.S.T.M. D-150-47T 
1,000,000 cycles 
A.S.T.M. D-150-47T 
1,000,000 cycles 
A.S.T.M. D-495-48T 


A.S.T.M. D-635-44 
Burning Rate, in. /min. 


A.S.T.M. D-570-42 


Wt. gain on 24 hours water 
immersion 

Dimensional change on 
immersion, percent 





Average Values (not intended for specification purposes) 


Injection 
Piexicias VS 


1.49 


1.18 


8000 


0.5 
M—80 
93 


None 
None 
None 
None 


75°C. (167°F.) 


132°C. (270°F.) 


4—7 


0.4 
500 


2.3 





Injection 
PLexictas VM 


1.49 


1.18 


93 


None 
None 
None 
None 


80°C. (176°F.) 


140°C. (284°F.) 


4—8 


0.3 
500 
2.3 
0.03 
0.08 
No Tracking 


0.6 
None 
None 





Injection 
PLExicLas V 


1.49 


1.19 


93 
None 
None 


None 
None 


91°C. (196°F.) 


158°C. (316°F.) 


5—8 


0.3 
500 
2.2 
0.03 
0.06 
No Tracking 


0.7 
None 
None 


0.3 


None 





Compression 
PLexicias Y 


1.49 


1.19 


7000 


M—62 


93 


None 
Yellowed Slightly 
None 
None 


67°C. (153°F.) 


145°C. (293°F.) 


500 
3.0 
0.02 
0.06 


No Tracking 


0.7 
None 
None 


0.3 


None 





TYPES OF MOLDING POWDERS 


Injection / PLEXIGLAS 





Extrusion 





Compression 





CAST AND EXTRUDED SHEETS 


PLEXIGLAS acrylic plastic is also made in the form of cast 
and extruded sheets in a wide range of sizes and thicknesses, 
as clear transparent material and in many colors. Sheets can 
be heated and formed to almost any shape and are easy to 
cut, machine and cement. They have the same advantageous 
performance characteristics as parts molded from PLEXIGLAS 
molding powders. Because of this, sheets are useful for proto- 
types of parts to be molded, design study models, transparent 
demonstration models, and for production runs in quantities 
where tooling costs for molding are not justified. 


DESIGN SERVICES AVAILABLE 


Services of the design staff of the Rohm & Haas Company Plastics Laboratory are 
available for consultation in the design of molded parts and sheet applications. For 
assistance in any idea or problem involving the use of PLExiGLas, call or write the 
nearest of the following sales offices: 


1430 W. Peachtree Street, NW... .......2.2...... Atlanta 9, Georgia 
13 Eaton Court, Wellesley Hills. . . ....... +... Boston 82, Massachusetts 
5750 W. Jarvis Avenue, Niles... ......2.2.2.2.....  . Chicago 31, Illinois 
eae Wc aes ee te eo et a eae 
SOP Ge A = wk ck ee a ew st ee ee 
oR eee err ere ee lll 
20211 Greenfield Road. .......4..2.2..... =... Detroit 35, Michigan 
1009 Baltimore Avenue ............. ... . . Kansas City 5, Missouri 
5657 Wilshire Boulevard .......... =... .. . Los Angeles 36, California 
SUD Puree WON gg kt we 6 ok 6 ew os Oa 
600 California Street. ......=.2.2.2.. 2... ... San Francisco 8, California 
1110S. Brentwood Boulevard. .............. .. . St. Louis 17, Missouri 
734 Fifteenth Street, N.W. . . Sr 





Canadian Distributor: : 
Crystal Glass and Plastics, Ltd., 130 Queen’s Quay, East, Toronto, Ontario, Canada 


PLEXIGLAS is a trademark Reg. U. S. Pat. Off. and other principal countries in the Western Hemisphere 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 





Printed in U. S. A. 





THESE PRODUCTS: 
ERING “the Hose with the Mirror Finish.” 


SERLITE Extruded Acrylic Sheets, clear or 
colored, to 54” wide, to .125” thick, any 
practical length. For Illuminating Signs, 
Lighting Fixtures and Vacuum Forming 
Applications. 


GER-FLEX Vinyl Tubing 
GER-TUBE Polyethylene Tubing 
from 1/32” to 4” I.D., also special 
shapes and cross-sections. 
ORYCOL on-the-spot, in-plant colorant for 
all thermoplastics. 


S-T-R-E-T-C-H Polyethylene master-batch 
color concentrate. 


’ TYROMIX Clear polystyrene dry-blended 
with color and lubricants, ready to mold. 


PRODUCTS, INC. 





GER-PAK Polyethylene film, sheeting, and 
tubing for packaging consumer and in- 
dustrial products. Moisture-vapor barrier 
up to 20 feet wide, for use in light and 
heavy construction. 


THESE SERVICES: 
Molding Powders Division 


We manufacture for standard and special 
applications, for injection and extrusion 
molding: 

Polystyrene ¢ Vinyls @¢ Polyethylene 
Cellulose Acetate ¢ Ethyl Cellulose 
Acrylic ¢ Nylon 

Extruded Products Division 


Complete Department equipped with ex- 
truders from 2” to 10” with dies and 
take-off equipment to make Sheeting, 
Tubing, Rods, Pipe, Special Cross Sec- 
tions and Shapes. 


KENILWORTH, N. J. 


Pioneers in modern plastics for over 30 years! 


Service 


Custom Compounding 


Complete facilities for top quality proc- 
essing. Full staff of laboratory, technical 
and engineering personnel. 
Polyethylene ¢ Vinyls ¢ Nylon ¢ Acry- 
lic @¢ Cellulose Acetate ¢ Butyrate 
Ethyl Cellulose ¢ Polystyrene and its 
Copolymers 





SCRAP RECLAMATION 


Par ahead of any ordinary scrap 
reclamation is the job done at Ger- 
ing. Our long experience coupled 
with skilled technical personnel en- 
ables us to work wonders with 
scrap sorting, separating, grading, 
decontaminating, blending, color 
matching, compounding, and pel- 
letizing. 
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MOLDING 


VYGEN 105—A lower molecular-weight resin for molding, calender- 
ing, and extrusions requiring a high-gloss finish. Especially well-suited for 
high-gravity light-embossed calendered sheeting. VYGEN 105 allows the 
use of lower processing temperatures. 


VYGEN 110—A general-purpose, average-molecular-weight resin, 
adapted for easy processing of calendered film, sheeting and coated fabrics. 
Also recommended for molding and extruding operations where excellent 
heat and light stability are requirements. 


VYGEN 120—A high-molecular-weight, general-purpose resin, ideally 
suited for dry-blend extrusion operations ... blended with monomeric or 
polymeric plasticisers, this resin has an extremely rapid rate of solvation. 
VYGEN 120 has a narrow range of particle size distribution, producing 
extrusions free of gelled particles. 


VYGEN 1101—A Type I rigid PVC compound for extrusion... comes 
ready for the extruder, offering a perfect balance between optimum chemi- 
cal resistance and easy processing. 


VYGEN 2201—A modified rigid PVC compound produced for calen- 
dering operations . . . easily processed on existing equipment. Can be 
pigmented for light colors, and has excellent flame resistance, high flex- 
ural modulus and hardness. Sheet is easily post-formed by deep drawing 
or vacuum forming. 














EXTRUDING CALENDERING 


General’s Chemical Division foresaw the need in the plastics 
industry for specialized resins to meet specific requirements. 
Combining modern research methods with production “know 
how”, the VYGEN family of top-quality PVC resins has been 
developed and tested to satisfy that need. No longer must you 
“take the closest thing”... now there’s a VYGEN resin just 
right for your application, and delivery will fit the most de- 
manding production schedules. To guarantee the finest finished 
product, select the VYGEN resin designed for your job... 
or write the Chemical Division for assistance. 


"esin, 
brics, 
ellent 


THE GENERAL TIRE & RUBBER COMPANY 
CHEMICAL DIVISION ° AKRON, OHIO 





























New! 
SOFT SELF CURING ACRYLIC 


Powder and liquid ratio regulates the hardness. Pressed into the 
desired form it self polymerizes to an elastic resin. It could be used 


for many applications where a rubbery resin is desired. 


IMPROVED 
HARD Self curing Acrylic. It is more brilliant and clearer. 


ETHYL methacrylate ultra fine polymer and copolymers of acrylic 


to use with tailor made monomers, forming elastic resins. 


CHEMICAL MFG. CO. 


3623 Lake Street, Melrose Park, Ill., Fillmore 4-0643 
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FREE 


TO SUBSCRIE =Rs 


Modern Plastics’ Asnual 
Editorial Inde» 


(Index to Volume 34, September 1956 
through August 1957) 





yx will find this extensively cross 

referenced, sixteen-page Index a wel. 
come time saver in locating editoria) 
material that has appeared in a full 
years back issues of the magazine 
More than that, you'll discover that the 
Index increases the value of vour fil 
copies by providing a considerabh 
more detailed breakdown of their con 
tents—particularly of “buried” refer 
ences within an article—than is given 
on the “Contents” page of individual 
issues. 


The Cumulative Index is actuall, 
three indexes in one: a General Inde, 
of Titles, an Index of Individual Sub 
jects and an Index of Authors. 


The General Index of Titles is further 
subdivided into separate indexes of en 
gineering and technical articles, and 
the Index of Individual Subjects alpha 
betically cross-tabs plastics product 
applications in two ways: by material of 
composition and by product name 


To get your copy, just fill out 
and mail the coupon 


Modern Plastics, 
' 575 Madison Ave., 
| New York 22, N. Y. 


Gentlemen: 

Please send my free copy of 
Mopern Puastics’ Editorial Index 
for Volume 34. 

Subscriber's name ........--- 
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ACETATE MOLDING COMPOUNDS 


DESCRIPTION 


Celanese acetate combines high impact, tensile and flexural 
strength, shatter resistance, color permanence and freedom 
from objectionable odor. The material molds and extrudes 
readily with a high gloss finish. Available in a range of formu- 
lations and colors. 


FORTICEL MOLDING COMPOUNDS 


DESCRIPTION 


Forticel (cellulose propionate) offers an excellent balance of 
physical and mechanical qualities . . . good form retention, 
dimensional stability, high impact and tensile strength, 
weathering characteristics, unusually fine moldability, and 
freedom from unpleasant odor. Available in a number of 
formulations and range of colors. 


MARCO POLYESTER RESINS 


DESCRIPTION 


Thermosetting liquid resins adaptable to a variety cf fabricat- 
ing techniques. Available in a number of formulations which 
can be blended to acquire specific physical properties in 
finished products. Tack-free cures at ordinary room tempera- 
tures. Cured Marco Resins exhibit excellent resistance to mois- 


ture, heat, weathering, and most chemicals. Special thixotropic 
formulations for hand lay up fabrication. Premix formulations 
based on MR Polyester Resins are also available. 


APPLICATIONS 


Toys, shoe heels, applic 
housings, jewelry, tool | 
sunglasses, brush backs 


APPLICATIONS 


Pens, telephone housing: 
motive parts, optical frames, 
business machine keys, vacuum 
cleaner attachments, transistor 
set cases. 


APPLICATIONS 


For boats, auto bodies, corrugated 
and flat sheet, housings, tank 
and tank linings, swimming pools, 
truck bodies, miscellaneous 
laminates, castings and coatings. 





atings 


CETATE SHEETING and FILM 


DESCRIPTION 


Celanese acetate sheeting and film offer crystal clarity, 
flatness, water and grease resistance, moisture vapor perme- 
ability, and excellent aging characteristics. Available in thick- 
ness from .0005” to 0.250’’"—continuous lengths and cut sheets 
—clear transparent, transparent tints, opaque colors and spe- 
cial effects. 


PVAc RESIN EMULSIONS 


DESCRIPTION 


Celanese polyvinyl acetate emulsions are milk white liquids 
with viscosities ranging from water-thin to extremely viscous. 
They are characterized by small particle size, excellent film 
strength and clarity. They are available as homopolymers and 
copolymers. 


APPLICATIONS 


Ophthalmic frames, lamp shades, 
advertising displays, crystals, safety 
shields, goggles, visible office records, 
protective covers. For packaging of 
all types including vacuum formed 
and fabricated rigid transparent 
containers, backing for pressure 
sensitive tapes, sound recording tapes, 
metallic stamping foils, electrical 
insulation, and vacuum metallizing. 


APPLICATIONS 


Water-based latex paints for both 
interior and exterior use... 
adhesives .. . textile coatings and 
finishes. 


FORTIFLEX A a new polyolefin thermoplastic 


Fortiflex A is characterized by its toughness, rigidity and chemical resistance. Products made of this 
readily moldable thermoplastic exhibit excellent resistance to sterilization temperatures and flexibility 
at low temperatures. Applications include: bottles and containers, housewares, toys, sporting goods, 
packaging materials, and transportation, industrial and electrical products. 








ORTIFLEX 


high-density linear polyolefin plastic 


Fortiflex A, a new Celanese thermoplastic, is a high- 


density polyolefin plastic produced by low-temperature, 
low-pressure process. 

This process produces polymers having linear chains 
with less branching than conventional polyethylene, 
resulting in: 

@ improved rigidity with greater strength 

@ harder surface with excellent surface finish 

@ lower permeability to moisture and most gases 

@ ability to withstand from below zero to sterilization 

temperatures 

Furthermore, the fine qualities that have made poly- 
ethylene the outstanding plastic of this decade are in- 
herent in Fortiflex A: 

@ resistance to chemical attack 

@ excellent electrical characteristics 

@ colorability, moldability, economy 






These properties, plus the fact that this plastic type h 
sanction by the Food and Drug Administration for us 
in contact with food, promise Fortiflex A a major role i: 
housewares; packaging; refrigerator parts; toys; gear: 
housings and parts; medical equipment. 


Fortiflex A is available now in commercial volume 
from conveniently located terminals in major industria! 
areas. Write Sales Development Department, Celanese 
Corporation of America, Plastics Division, 290 Ferry 
Street, Newark 5, N. J., for complete details. 


PLASTICS 


Celanese® Forticel® Marco® Fortiflex® 
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THE MOST 
VERSATILE NYLONS 


EVER PRODUCED! 





Used in extrusion, injection or compression molding, 
water dispersion or solvent solutions. 
e thermoplastic or thermosetting 
flexible without plasticizers Look fo, 7 
e high strength and elasticity News of BC)’, 
e barrier to hydrocarbon solvents mart 
e exceptional abrasive resistance injection mold well as 
e heat sealable - 


Should additional data on BCI nylon resins be desired, 
we will welcome your inquiry: BELDING B Cl CORTICELLI 
7 INDUSTRIES 


1407 BROADWAY, NEW YORK 18, N.Y. 
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ince the first Tenite plastic was sold in 1932, the trade name, 
Tenite, has come to symbolize the utmost in quality, color and 
service. Tenite plastics— Butyrate, Acetate, and Polyethylene 
are produced at the highest quality levels possible. Tenite colors 
are unmatched for brilliance, durability and range. And Tenite 
service is well known throughout the industry for its effective 
thoroughness. 

While 25 years would be only one of many milestones in 
most industries, in the young and vigorous plastics industry 
Eastman’‘s quarter-century actually spans the modern era of 
thermoplastics and injection molding. The medallion shown on 
the opposite page has been created to mark the occasion of our 
25th Anniversary as a producer of thermoplastics, and to com- 
memorate our long association with the plastics industry. We 
hope this souvenir medallion, which is injection molded of 


Tenite Butyrate, will remind our many friends of our long expe- 


rience in their field. 


TENITE PLASTICS 


1932 —Tenite Acetate introduced. The original Tenite plastic, offering a wide 
range of desirable properties, including toughness, light weight, impact 
strength, enduring luster and low heat conductivity. Available in a variety of 
formulations and almost unlimited colors. Typical uses: shoe heels, appliance 
housings and parts, toys, novelties. 


1938 — Tenite Butyrate introduced. Extremely tough, high in impact strength, 
resilient, lightweight, lustrous, weather-resistant, dimensionally stable. Avail- 
able in a wide variety of formulations and an almost unlimited range of crys- 
tal, transparent, translucent, opaque, metallic and variegated colors. Typical 
uses: steering wheels, business machine keys, tool handles, telephone hous 
ings, football helmets, industrial pipe, toys, marine floats. 


1954—Tenite Polyethylene introduced. Virtually unbreakable, chemically in 
ert, resistant to water and moisture transmission and to strong acids, excellent 
insulator. Available in spherical pellets, in natural or wide range of colors 
and colored concentrates, with or without antioxidant. Typical uses: hous? 
wares, toys, packaging film, pipe and tubing, wire and cable covering, coatir: 
for paper, film and foil. 


EASTMAN CHEMICAL PRODUCTS, INC., subsidiary of Eastman Kodak Company, KINGSPORT, TENNESSEE 


TEN 


BUTYRATE: POLYETHYLENE -ACETATE 
plastics by Eastman 
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POTTERY 
PLASTERS 


K-56 


K-62 


SOLD THROUGH 


BESTWALL CERTAIN-TEED 
SALES CORPORATION 


120 East Lancaster Avenue 


Ardmore, Pa. 
EXPORT DEPARTMENT: 


100 East 42nd St., New York 17, N.Y. 


For general mold work in potteries as jigger 
molds, casting molds, and in mold and model 
work. Also used for casting art objects such as 
plaques, statues, novelties, etc. 


CUSTOM MADE PLASTE; 


Whatever your requirements, Best 
its distributors are ready to work 
with you, and to recommend the 
industrial plaster that will impr: 
product or raise your plant eff 
Write or call General Office, Ardm 





This plaster is especially treated during manufacture 
unusual surface hardness in the set state, providing | 
life at lower production costs. Compressive strength a 
consistency (dry cast): 2300 psi. 





An extra fine ground pottery plaster designed to 
give the best possible results in mold wear. 
A premium product. 


Treated for shock resistance. Powder is white but gives 
color in slurry and cast. Produces the most durable. 
cast of any pottery plaster. Compressive strength at 
consistency (dry cast): 3200 psi minimum. 





SUNFLOWER 
MOLDING 
PLASTER 


Sunflower Molding is used for shop cast orna- 
mental work, statuary, plaques, novelties, terra 
cotta and Portland cement molds. 


Made from high purity rock with lower water requirements 
than regular gypsum plasters, giving strong casts at pouring 
consistency. 





INDUSTRIAL 
DENSITE 

K-6 

(High Expansion) 


For casts that demand extremely high strength 
and low water absorption. Perfectly suited for 
use with mold materials such as wood, plaster, 
rubber, clay, metal. 


As a conditioner for ordinary plasters to obtain 
intermediate strength. 


The strongest and hardest pure gypsum plaster available. At 
pouring consistency, the tensile and compressive strengths and 
surface hardness of the dry casts are about five times those 
made of ordinary plaster. Compressive strength at pouring 
consistency (dry cast): 9000-10,000 psi. 





LOW 
EXPANSION 
DENSITES 


K-12 


For case and block molds, patterns and models 
where great strength, hardness and wear resist- 
ance are desirable in a low-expansion material. 


This is the strongest, hardest low-expansion plaster available 
today. Its amazingly low expansion—.03 to .04°%—makes it ideal 
where accurate dimensions must be maintained. It has a normal 
period of fluidity and plasticity. 


May be mixed with ordinary plasters of intermediate strength 
and expansion. Compressive strength at pouring consistency 
(dry cast): 6000 to 7000 psi. 





For detailed case molds, patterns and models or 
wherever an extremely fine grind low-expansion 
plaster is indicated. 


Where extreme sharpness of intricate detail combined with 
unusual surface smoothness is desired, this fine grind version 
of Densite K-12 is now, available. This is the finest grind 
low-expansion plaster obtainable today. Excellent for produc- 
tion of superior case molds. 





For all types of patterns and molds where 
dimensional stability, high strength and low heat 
generation are important such as splash casts 
over wood models. 


A Densite formula of a low setting expansion .04-.05%, high 
strength up to 10,000 Ibs./sq. in. and low heat generation. 
Dimensionally stable. 





For pattern and model work where plaster has 
to be rodded to a contour or where shell casts 
are taken from a master mock-up. 


A Densite formula made plastic so that it is easily built up 
on curved and vertical surfaces. Low setting expansion and 
high strength. 





BREAKAWAY 
PLASTER 


Usable for expendable mandrels that can be 
readily broken up and removed. 


A special gypsum plaster of high water carrying capacity and 
relatively low strength. Set casts will disintegrate and can be 
removed with hot water or steam. 








CERTROCK 





For case molds. Its high fluidity reproduces the 
finest details, assuring extremely smooth, non- 
porous surfaces on finished molds. 





A high purity gypsum plaster with over twice the tensile and 
compressive strength of standard plasters, resulting in little 
breakage. Compressive strength at pouring consistency (dry 
cast): 4500 psi. 


(Note: This plaster cannot be built up or carved.) 
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A. Schulman, Inc. answers today’s 
biggest plastic question. . . 


Why are so many molding and extruding plants buying 


/ABORATORY 


CONTROLLED 


processed vinyl and polyethylene? 


Because they're saving money. Our proc- 
essed vinyl and polyethylene DO cost less, 
but at the same time, precise laboratory control 
assures a product of the highest quality. Work- 
ing with modern methods and machines, we 
are able to fill your raw material orders to 
EXACT specifications, at definite savings to 
you. HOW? 


We maintain complete laboratory equip- 
ment of the very latest type, and a staff of 


Samples mailed on request. 


highly skilled technicians checks the quality 
of vinyl and polyethylene we buy, then keeps 
a constant watch on our processing. Whether 
you do molding or extruding, we are in a 
position to handle your requirements . . . just 
let us know what product you make and give 
us your specifications. 


There is NO GUESSWORK involved — and 
it COSTS YOU LESS. 


& If you make products like these you 
can depend on A. Schulman, Inc. 
}7 laboratory controlled polyethylene and 


vinyl. A TRIAL ORDER WILL CONVINCE 
your 











chulman Inc. 


AKRON, OHIO NEW YORK CITY 
790 E. Tallmadge 460 Park Ave. 

HEmlock 4- a A. SCHULMAN, INC., LTD. 
4-4124 MUrray Hill 8-4774 Page egy sudboen 
BOSTON, MASS. E. ST. LOUIS, ILL. LONDON E.C. 3, ENGLAND 

738 Statler Bidg. 14th & Converse Telephone: Royal 4989 
Liberty 2-2717 BRidge 1-5326 
A. SCHULMAN (U.S.A.) GmbH 
LOS ANGELES, CALIF, BUFFALO, N.Y. Bodekerstrasse Ro. 22 
1127 Wlishire Blvd, 33 Berkley Place HANOVER, GERMANY 
WAdison 9.1493 Elmwood 1751 Telephone: 2-6212 
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superior moisture istance 


Completely protected and locked-in—the excellent electrical properties 
inherent in cured DAPON resin are protected by the resistance of DAPON resin to moisture in all forms. 


DAPON resin is the new prepolymer of diallyl phthalate—a dry white powder with improved properties. 

It is easy to handle and store. Its advent has made possible the use of diallyl phthalate in all processing methods 
for thermosetting resins. 

Because the cure of DAPON resin involves addition polymerization, and not condensation, 

moisture formation is non-existent during cure. 

Think of an electrical connector with volume resistivity higher than that of porcelain with complete protection 
that guarantees the retention of these properties under the most adverse conditions. 

This is DAPON resin. 


Rid yourself of the moisture problem. Be assured of locked-in initial properties and locked out moisture. 
Write now for technical literature containing properties, uses and methods of application for DAPON resin. 


FMC Organic Chemicals Division 
Food Machinery and Chemical Corporation 
ee Sen, wets ame 


® 161 East 42nd Street * New York 17, N. Y. 





OTHER FMC CHEMICAL DIVISIONS: WESVACO CHLOR-ALKAL! Alkalis, Chlorinated Chemicals, Carbon Bisulfide WEST- 


chemicals VACO MINERAL PRODUCTS Phosphates, Barium and Magnesium Chemicals « BECCO CHEMICAL Peroxygen Chemicals 
* NIAGARA CHEMICAL Insecticides, Fungicides and Industrial Sulphur @ FAIRFIELD CHEMICAL Pesticide Compounds 
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WHERE POLYETHYLENE !S USED... 








AC Polyethylene 


_..for INJECTION MOLDING 


Molders who use A-C Polyethylene in their operation 
vain distinct competitive advantages. Controlled gloss, 
hetter color dispersion, and the ability to run larger, 
more intricate parts are the definite product advan- 
tages. Faster cycles, positive mold release, lower oper- 
ating temperatures and less overall machine maintain- 
ance, are the profit-making features contributed by the 
controlled flow possible with A-C Polyethylene. By 
simply changing the percentages of A-C Polyethylene, 
vou can greatly reduce the variety of polyethylene 
grades required in inventory and still have control of 
resin flow characteristics to meet all kinds of molding 
problems 





..for FILMS, PLAIN AND COLORED 


In the extrusion of Polyethylene films, adding A-C 
Polyethylene gives faster rates, lower extrusion tem- 
peratures, lessens machine stress, and makes gauge 
control easier. 

For colored film, A-C Polyethylene is invaluable for 
even, streakless pigment dispersion. Colored films using 
A-C Polyethylene dispersed color pigments are strik- 
ingly brilliant and uniform. 


... for SLUSH MOLDING 


A-C Polyethylene offers an entirely new material for 
slush molding. With this new polymer you can use 
less expensive molds, get faithful mold reproduction 
with fine detail and the finished part has a warm, 
ena feel. Finishes from dull to high gloss are 
possible. 


...for COATINGS 


Coatings containing A-C Polyethylene give a hard, 
scuff-resistant, glossy surface. Excellent low tempera- 
ture flexibility and the elimination of blocking problems 
are added attractions to the converter. 

Bread and frozen food wraps are glossy and scuff- 
resistant 

Shipping cartons are grease resistant and need no 
liner to protect contents from fibre scratchings. 

Butter and frozen food cartons, and bakery cartons 
are grease resistant and feed as single 
units to automatic packaging machinery. 


oa 
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. +++ delivers * QUALITY! 


& 


* SAVINGS! 


« SPEED! 


POLYETHYLENE FOR POLYETHYLENE!! 


A-C Polyethylene is a low molecular weight poly- 
mer of ethylene with a high melting point but a 
low melt viscosity. You can add A-C Polyethylene 
to other polyethylene resins with complete con- 
fidence in their compatibility. The improvements 
in product quality, the operational savings, and 
the production advantages derived from varying 
percentages of A-C Polyethylene, give you a 
flexibility in raw material which is unique in 
plastics operation. No special equipment is re- 
quired to take advantage of A-C Polyethylene. 


Two Forms — Range of Grades 


A-C Polyethylene is available in two forms to 
meet a variety of production methods. For ease of 
handling the uniform cubes, as illustrated here, 
meet most requirements. A finely powdered form, 
called “atomized,” is especially suited for certain 
more difficult blending operations. You can ob- 
tain either a hot melt polyethylene or water 
emulsifiable grade of this unique material de- 
pending upon the specific needs of your operation. 

Write today for complete information. We will 
be glad to demonstrate the proven advantages 
of using A-C Polyethylene. 


SEMET-SOLVAY PETROCHEMICAL DIVISION 
Allied Chemical & Dye Corporation 
Room 520-W 
40 Rector Street, New York 6, N. Y. 
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x . Plenco engineering and chemical research is 
% a continuing factor in the development of 
new uses for phenolics in the manufacture of 
high quality products. We welcome the 
opportunity to show you how many of the 
country’s leading molders have solved their 
most exacting product and production prob- 
lems . . . through a wide range of quality- 
tested Plenco compounds and resins. 


NEW FORMULATION! 
Pienco 476 


Semi-impact molding compound with 
improved water resistance and dimensional stability. 


After 120 hours of continuous boiling in a 3% 
commercial detergent water solution, Plenco 476 has 
a total moisture gain of less than 2%. Dimensional 
change less than 0.5%. An additional 240 hours of 
continuous exposure to boiling produced no further 
gain in weight or dimensional change. Applications of 
Plenco 476 include vaporizers, dishwasher and wash- 
ing machine components, blowers, humidifiers, water 
pump impellers, etc. 


Serving the plastics industry in the 
manufacture of high grade phenolic 
molding compounds, industrial resins 
and coating resins. 
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Foamed Plastics 





IN THIS SECTION 


Foamed Vinyls 

Foamed Polyurethanes 

Cellular Cellulose 
Acetate 

Expanded Polystyrene 


Expandable Polystyrene 
Cellular Polyethylene ... 
Foamed Phenolic 
Foamed Silicones 
Foamed Epoxies ........ 





I, the light of recent develop- 
ments in the field, foamed plas- 
tics now stand out as one of the 
most exciting and fastest grow- 
ing segments of the plastics in- 


FOAMED VINYLS 


dustry. As a guide to the a 
ties in this complex area, this 
tion is devoted to a complet 
view of all commercially availab| 
rigid and flexible foams. 





Applications 
(Open Cell) 
BY HENRY E. ALLEN* 


F lexible, open-cell vinyl foam is 
by far the most important and 
largest-volume type of expanded 
or cellular vinyl material on the 
market today. All open-cell, flex- 
ible vinyl foam (OFVF) is based 
on variations and modifications 
of the well-known and widely- 
used vinyl plastisol technology. 
The versatility of OFVF is pos- 
sible because, with the plastisol 
technique, the basic vinyl resin 
characteristics can be modified or 
varied by mixing the resin with a 
wide range and combination of 
plasticizers. Important variations 
and unusual versatility may be 
obtained by varying both the total 
plasticizer-to-total resin ratio and 
the ingredients of the plasticizer 
system. Further property varia- 
tions, particularly of density, may 
be obtained without changing the 
formulation by merely varying 
foaming process conditions. 


Cushioning characteristics 


The most important functional 
property of any open-cell flex- 
ible foam is its comfort as a cush- 
ioning material and its durability. 
In determining the value of a 
cushioning material, the consum- 
ing public seems to like a com- 
* Vice President, Elastomer Chemical Corp., 
212 Wright St., Newark 5, N. J. 


Recent Developments and References were 
prepared by the editors. 


bination of softness and firmness, 
plus resilience and comeback 
without bounciness. Engineers, 
thus far, have been unable to 
come up with wholly adequate 
measurements of these attributes 
The flexible vinyl foam committee 
of the S.P.I. Cellular Plastics Div. 
has approved a tentative specifi- 
cation and test procedure for 
measuring compression resistance 
or indentation load deflection, but 
these single point deflection read- 
ings (25%) provide only a meas- 
ure of hardness, and not a means 
of measuring or of assaying the 
actual feel or resilience that the 
user wants. The important fact 
is, however, that through careful 
formulation (which includes res- 
ins, plasticizers, stabilizers, pig- 
ments, and surface active agents) 
vinyl foam can provide the de- 
sired characteristics for both the 
comparatively soft and springy 
cushioning required for comfort 
in home furniture, and the firmer 
and greater energy-absorbing 
type of cushioning called for in 
transportation seating where road 
and roadbed conditions signifi- 
cantly affect comfort. 

The most important service re- 
quirement of any open-cell flex- 
ible foam cushion is that it main- 
tain its original dimensional and 
load-carrying ability during the 
lifetime of the product of which 
it is a component. A flexible foam 
cushion that permanently loses 
thickness under service conditions 


FOAMED PLASTICS 








med polyethylene (Agilene- 
\merican Agile Corp.), avail- 
in such semifinished molded 
ponents as rings, blocks, rods, 

1 sheet, may be used in heat 
| electrical insulation, sound- 
ofing applications, and the like. 
foam has a specific gravity of 
\6, is unicellular, light in weight, 
d extremely buoyant. It has a 
isile strength of 500 to 600 p.s.i. 


d good compressibility. 


Silicone foam rubber (Cohrfoam, 
The Connecticut Hard Rubber 
Co.) is light in weight and re- 
mains soft and resilient over a 
temperature range of 100 to 
180° F. It can be molded into 
complex shapes and has already 
found application as airframe 
seals where no other material has 
been found successful. 


Continuous urea-foam equip- 
ment (W. H. Kreidl) produces 
about 270 cu. ft./hr. of urea foam 
of a density of 2% to 4 Ib./cu. 
foot. One unit produces granules 
for insulating purposes. Another 
type makes bats or strips. These 
appreciably 
thermoplastic as they come out 
of the dryer, and are warm- 
pressed to the desired shapes and 
surfaced with plastic sheeting. 
They are used as insulating mats 
for the building trade and for ap- 
pliances, as well as for packaging 
of breakable and friable goods. 


strips are _ still 


Sponge plastisols (Stanley 
Chemical Co.), made from vinyl 
resins and chemical blowing 
be of open- or 
closed-cell construction, atmos- 
pherically or pressure’ blown, 
with variations in toughness, 
compression resistance, and flame 
resistance. There are formula- 
tions for knifing, roller coating, 
hot and cold dipping, slush mold- 
ing, and casting and pressure 
molding. 


agents, may 


A new molding-in-place tech- 
nique has been developed (The 
Dow Chemical Co.) for expand- 
able polystyrene. This technique 
utilizes exothermic heat de- 
veloped from the cure of thermo- 
setting resins. Structural foams 


RECENT DEVELOPMENTS 


obtained by this technique are 
characterized by excellent di- 
mensional stability, low water 
absorption, good low-temperature 
insulating properties. and the 
ability to bond to many different 
surfaces according to the de- 
veloper. 


Pipe insulation (Mundet Cork 
Co.), molded from expandable 
polystyrene beads, for an air-con- 
ditioning system at Idlewild Air- 
port, is probably the largest 
foamed polystyrene bead applica- 
tion to date. It involves about 
20,000 ft. of pipe; the thicknesses 
of the insulation sections are 1, 
2, and 3 in., depending upon the 
need. 


Expandable polystyrene beads 
(Dylite, Koppers Co., Inc.) are 
used to produce 24-in. wide con- 
tinuous slabs up to any practical 
length (Dyfoam Corp.). The 
planks are sold for insulation in 
cold storage warehouses, refriger- 
ated trucks and railroad cars, 
sectional refrigerators, and build- 
ing or residential construction. 


Prefoamed blocks of epoxy resin 
(DuRafoam, D & R Pilot Plants, 
Inc.) are now available in sizes 
up to 1 by 2 by 6 ft. and in densi- 
ties from 5 to 20 Ib./cu. foot. The 
foams are easily machined and 
have compressive strengths of 
from 50 p.s.i. at the lower densi- 
ties to about 1000 p.s.i. at the 
higher densities. Recommended 
uses are for check fixtures, tem- 
plets, and models. 


Flexible polyurethane foam with 
densities of 3 to 4 Ib./cu. ft. can 
be produced at room tempera- 
tures in a matter of minutes using 
a two-component liquid system of 
polyesters and isocyanates. The 
manufacturer (Dayton Rubber 
Co.) suggests the use of this ma- 
terial for in-plant foaming of 
shoulder pads, toys, insulating 
materials for clothing, etc. A scale, 
mixing vessels, molds, and an 
exhaust fan are said to be the 
only necessary equipment. 


A foamed, free machining, high- 
temperature epoxy resin (Ecco- 





stock R 20, Emerson & Cuming, 
Inc.) is completely unicellular 
and has an operating tempera- 
ture range from —100 to 350° F. 
The specific gravity of this ma- 
terial is 0.61; the dielectric 
strength (volts/mil), 350; and 
the volume 
cm.*), 10.14 


resistivity (ohm- 


A flexible urethane foam (Iso- 
cyanate Products, Inc.) with a 
load deflection curve similar to 
foam rubber and an extremely 
low compression set is suggested 
for use in the comfort seating 
field by the manufacturer. This 
foam can be produced from a 
two-component liquid system and 
can be either hand or machine 
mixed. 


A polyester developed for the 
production of urethane foams 
(Witco Fomrez No. 50, Witco 
Chem. Co.) has both a narrow 
hydroxyl number and _ viscosity 
range and a uniformly low mois- 
ture content. It produces repro- 
ducible, uniform urethane foams 


New polyethers (Pluronic and 
Tetronic, Wyandotte Chemicals 
Corp.), based on ethylene and 
propylene oxide, are available for 
reaction with isocyanates to make 
urethane foams. They are lower in 
cost than other polyethers and 
also cheaper than adipic-type 
polyesters. 


Foam made _ from _ polyether 
resin (Teracol 30, Du Pont) has 
more softness, greater freeze re- 
sistance, higher resiliency, and 
greater load-carrying capacity 
than polyester urethane foam. 


A polyether-based resin and cata- 
lyst system has been developed 
(Chase Chemical Corp., Pitts- 
burgh, Pa.) to produce low-den- 
sity flexible polyurethane foams. 
The system produces foams that 
set and are tack-free 5 min. after 
pouring and cure in 10 min. with- 
out the use of heat or pressure. 
The company states that both 
resin and catalyst are stable and 
have good shelf life and can be 
used without modification as they 
are shipped to the fabricator. 
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Fashionable belts and handbags are created by electronically heat-sealing sheets 
of vinyl foam to vinyl sheeting. Heat-sealing is also used to give the finished 


products a three-dimensional quilted effect. (Photo, Elastomer Chemical) 


is said to have taken a permanent 
set. Similarly, a cushion that be- 
comes softer after constant flex- 
ing is said to have suffered a loss 
of compression or load-carrying 
ability. On the basis of actual 
service tests, OFVF has been 
found to be outstanding on both 
these counts. Long-term service 
tests of OFVF indicate that it 
takes less permanent set than 
foam rubber. (However, available 
test methods, which unfortunately 
are not adequate for evaluating 
a thermoplastic material, indicate 
vinyl foam to be somewhat in- 
ferior in this regard.) OFVF, 


Jump seat pads for taxicabs are 
molded of vinyl foam so that 
each piece has its own skin in- 
tegral with the foam beneath 
it. (Photo, Elastomer) 


since it is thermoplastic, also ex- 
hibits temporary differences in 
hardness or load-carrying under 
varying temperature conditions, 
but formulations can be adjusted 
so that comparatively flat tem- 
perature-hardness curves may be 
obtained, making the differences 
in hardness noticeable only under 
conditions of extreme temperature 
variation. 

Another important property of 
OFVF is the ease with which it 
can be reshaped and, if desired, 
bonded to other materials by us- 
ing various electronic heat-seal- 
ing, embossing, printing, and hot- 
wire cutting techniques. 

All vinyl foam must be proper- 
ly fused in order to secure opti- 
mum properties. Once properly 
fused, however, its over-all aging 
and strength characteristics are 
excellent. Vinyl foam will not ox- 
idize, dry out, or harden. It is not 
subject to hydrolysis even under 
moisture conditions of 100% hu- 
midity for extensive periods at 
elevated temperatures. It is high- 
ly resistant to most inorganic 
acids, alkalies, oils, greases, ali- 


phatic hydrocarbons, and alcohols. 


Of major importance for many 
nonseating consumer applications, 
where one or more surfaces of the 
foam are exposed, is vinyl foam’s 
color fastness. It can be made in 
fade-proof white or colors. 
OFVF is almost as versatile 


from a fabricating standpoi: 
it is from a compounding st 
point. Five different techr 
for the production of OFVF 
ucts are already a comm. 
reality and several other { 
niques are now in the pilot-; 
or experimental stage. Includ 
the first group of current ¢ 
niques and fields of applic: 
are: 1) cored and conto) 
molded cushions; 2) mo! 
products with integral skins 
slab or sheet applications 
transportation seating and fur 
ture; 4) electronically heat-sea 
vinyl foam slab for a variety 
consumer products; and 5) el: 
tronically heat-sealed laminai 
structures for furniture uph 
stery. Techniques that are unde: 
consideration, but not yet com- 


mercialized, include extrusion. 


direct application of foam as a 
backing to other materials, and 
adhesive or heat-type laminations 


End-uses 


Cored and contoured molded 
cushions: This is the most familiar 
and well-established type of foam 
cushioning product. Such cush- 
ions are made in lightweight 
aluminum molds. The internal 
surfaces of these molds are shaped 
to provide the necessary contour 
and edge radii. In addition, the 
weight-resilience relationship can 
be effectively controlled by a 
multiplicity of core holes which 
are formed by hollow pins at- 
tached to the mold cover plate. 

Molded products with integral 
skins: The molds for products of 
this type can be contoured and 
cored as above, but also have one 
additional important characteris- 
tic. A design is cast or formed 
into one or more of the interior 
mold surfaces. Then, by spraying, 
slush molding, or brushing an un- 
expanded plastisol against the 
preheated mold surface, an un- 
expanded skin is formed with the 
desired surface design. There- 
after, the foam is flowed or 
sprayed into the mold, and after 
the mold cover (which, if prime- 
coated, adheres to the foam and 
serves as a mounting plate) is po- 
sitioned, the entire assembly is 
cured and subsequently cooled 
and stripped as a unit. The re- 
sulting product has its own skin 
which is not only integral with 
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eam beneath it, but which 
,1as the desired surface pat- 
and color. Thus, the labor- 
hand upholstery operation 
be eliminated. 
ib or sheet applications in 
sportation seating and furni- 
Where maximum cushion- 
properties are desired for 
hioning furniture and trans- 
tation seating, and where de- 
n does not permit use of thick 
1m cushions, vinyl foam has 
en found to be particularly 
fective. In addition to the resi- 
ence and comfort requirement, 
inyl foam in this case meets the 

\ditional important requirement 
of fire resistance. 

Electronically heat-sealed prod- 
ucts: By using electronic-seal- 
ing instead of the previously re- 
quired molding, die-cutting, and 
sewing techniques, OF VF can be 
economically adapted to a variety 
of consumer products. OF VF is 
furnished to the heat-sealer in 
slab or roll sheet form in any de- 
sired thickness and in a wide vari- 
ety of attractive colors. The only 
fixed investment involved is a 
properly shielded _ electronic 
heat-sealing press and an air 
compressor or air line connection. 
The dies used in these machines 
are extremely inexpensive, rang- 
ing from as low as $50 to several 
hundred dollars, depending upon 
their size, number of cavities, and 
complexity. The combination of 
machine, dies, jigs, and material 
can be used to form many special 
shapes such as sponges, brushes, 
sun visors, arm rests, and many 
other products and components. 
Quite frequently the technique is 
used to make a product consisting 
of vinyl foam which is sealed to 
vinyl film or fabrics on either one 
or both surfaces. “Tear-seal” dies 
may also be used to obviate sub- 
sequent die-cutting or hand-trim- 
ming operations. 

Electronically heat-sealed lam- 
inated structures: While small 
semi-automatic presses are ade- 
quate for fabricating the products 
discussed above, larger capacity 
and more fully automated quilt- 
ing machines must be used for 
turning out full widths and rolls 
of sandwich-type laminated ma- 
terials. The most successful prod- 
ict of this type is composed of a 
top surface of vinyl-coated fabric, 
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; Typical applications for the various types of closed-cell vinyl foams include 
‘ flotation equipment (buoys, floats, life belts, etc.), outer shoe soles, slippers, 


ide 


and and cont 





an inner cushioning layer of 
OFVF in the desired thickness, 
and a backup layer of a heavy 
duck fabric. This construction has 
been widely used in the furniture 
and automotive upholstery fields. 
Another combination consists of 
a satin-surface fabric layer and 
a vinyl foam backing. 


(Closed Cell) 
BY H. DASH* 


C losed-cell vinyl foam is avail- 
able in both rigid and flexible 
form and is produced by either of 
two processes: high-pressure or 
atmospheric blowing. 

In the high-pressure method, a 
plastisol containing a chemical 
blowing agent is poured into a 
steel mold flush with the top edge. 
The mold is covered with a top 
plate and gasketed with soft alu- 
minum sheeting. External pres- 
sure on the top plate is main- 
tained by hydraulic pressure. In- 
ternal pressures developed de- 
pend on cavity volume and on the 
concentration of blowing agent in 
the plastisol. The temperature of 
the mold is rapidly brought to the 
fusion point of the plastisol. At 
this temperature, the gas is also 
released from the blowing agent. 


* Technical Director, Foam King, Inc., 1816 
Boston Rd., New York 60, N. Y. 


ed seat cushions. (Photo, Foam King) 


Because of the high pressures de- 
veloped, the released gas remains 
dissolved or dispersed in the fused 
plastic mass. The latter is cooled 
in the mold prior to removal. Ex- 
pansion is achieved by reheating 
(at about 200° F.) the fused plas- 
tic until equilibrium with atmos- 
pheric pressure is reached. 

The atmospheric-pressure 
method makes it possible for the 
material to be produced as slab 
stock of unlimited size on a con- 
tinuous conveyor system and 
without the need for pressurized 
equipment. In the atmospherically 
blown method, a vinyl plastisol 
containing a chemical blowing 
agent is also used. However, in 
this method, the plastic mass is 
fully expanded prior to complete 
fusion. In thick sections (over 2 
in.), optimum internal curing is 
accomplished by dielectric heat- 
ing. 

Applications of closed-cell vinyl 
foam include flotation equipment 
(buoys, floats, life belts, etc.), 
Arctic clothing, outer shoe soles, 
thermal and acoustical insulation, 
gasketing, etc. Outstanding prop- 
erties of closed-cell vinyl foams 
are low water absorption, good 
aging and weathering character- 
istics, and low thermal conduc- 
tivity coefficient. Other properties: 
dimensional stability—up to 242% 
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linear change after heating 24 hr. 
at 158° F.; dielectric constant—1.2 
at 10° cycles; dissipation factor 

0.2 at 10° cycles; resistant to many 
acids, alkalies, and alcohols, mod- 
aromatic 


erately resistant to 


chemicals. 


Techniques 
BY PETER S. WEILL* 


E xpanded polyvinyl chloride 
falls into two classifications: uni- 
cellular (closed-cells) and inter- 
connecting (open-cells). The per- 
centage of closed or open cells 
present in the foam product can 
be measured by immersing the 
expanded polyvinyl chloride ma- 
terial in water under vacuum and 
determining the amount of water 
that is absorbed (ASTM D-1056- 
54T) 

Several techniques are used to 
produce expanded vinyls. The 
first involves the use of chemical 
blowing agents. The products in 
this case are generally called 
sponges. Both open-cell and 
closed-cell expanded vinyl can be 
produced by this method. The 
second technique consists of the 
incorporation of an inert gas in a 
plastisol by dispersion or solu- 
tion, and the product is called 
foam. 

The more important blowing 
agents used in expanded vinyl 
processes are nitrogen-producing 
* Marvinol Development Engineer, Naugatuck 


Chemical, Div., United States Rubber Co., 
Naugatuck, Conn 


compounds. The mechanism of the 
release of gas is generally one of 
chemical decomposition caused by 
heat, which evolves gas and forms 
thousands of tiny bubbles in the 
vinyl. Two main processes are 
used for the production of ex- 
panded vinyls with blowing 
agents: closed blow (for unicell- 
ular products) and atmospheric 
blow (for products with inter- 
connecting-cell structure). 


Closed blow 

The first process uses a closed 
mold in which relatively thick 
sections of unicellular (closed- 
cell) vinyl are produced. These 
sections can be sliced to whatever 
thickness is required. In the 
closed mold technique, the molded 
articles retain the details and pro- 
portions of the mold, even though 
the expansion is completed out- 
side the mold. 

Extreme caution should be tak- 
en when blowing in a closed mold 
since very high pressures can be 
developed when the blowing 
agent decomposes. The mold 
should be made from sturdily 
constructed metal in order to 
withstand the high pressure de- 
veloped by the blowing agent. A 
safety factor, covering the possi- 
bility of added pressure from 
vinyl breakdown through an im- 
properly stabilized system, must 
also be taken into account when 
using this technique. 

The recipe used in preparing 


Developments in molding techniques have made it possible to turn out con- 
toured, cored subway seat cushions of open-cell vinyl foam. (Photo, Elastomer) 


closed-cell vinyl sponge vari 
some degree, depending up< 
end-use requirements. In g: 
the recines consist of vinyl 1 
plasticizers, a chemical blo 
agent, and stabilizers. A sta 
point recipe is: 


Marvinol VR-10 

Di-2-ethylhexyl phthalate 
(DOP) 

Barium-cadmium stabilizer 
(Advance BC-105) 

Celogen 

Celogen AZ 


Densities of 4 to 6 lb./cu. ft 
obtained with this formulation 
formulation such as shown ab: 
may be prepared with all the i 
gredients ground on a paint m 
The mold is then filled with t! 
paste and clamped in a stear 
heated press. A typical cycle fo: 
a l-in. thick frame is 15 to 25 
min. at 320 to 350° F. This is an 
average cycle and will vary with 
the formulation. For a -in. 
frame, the same temperature is 
used but the cycle is cut approxi- 
mately in half. Mold heat capaci- 
ties and the method of heating 
will, of course, determine the var- 
iation in the fusion cycle. In gen- 
eral, however, it is advisable to 
obtain uniform fusion throughout 
the plastic matrix before de- 
composition of the blowing agent 
takes place. 

Following the fusion and blow- 
ing steps, the closed mold should 
be cooled. The center of the plas- 
tic mass should be well below 200° 
F. before the mold is opened; 
otherwise, the stock will be so 
soft that there is a chance it will 
rupture. 

When the piece is released from 
the mold, it will be partially ex- 
panded. It may then be brought 
to its maximum expanded size by 
heating for approximately 1 hr. at 
215 to 220° F. in an air-circulat- 
ing oven. Annealing, which is 
generally beneficial to the dimen- 
sional stability of the finished ex- 
panded piece, may be done by 
subjecting the piece to tempera- 
tures of 130 to 150° F. for several 
hours, 


Atmospheric biow 


The second method of produc- 
ing expanded vinyl by the use of 
blowing agents is called the “free 
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This method involves cast- 

an open mold or coating a 
e web with vinyl] dispersion 
ch a blowing agent has been 
|. The vinyl material is then 
at oven temperatures of 330 
)° F. and allowed to expand 
tmospheric pressure. Free 
expanded vinyl generally 
interconnecting 
unicellular 


ns some 


although 100° 

s are possible. 
Plastisol for this method may 
iso be stirred in or ground on a 
paint mill, but the formulation is 


slightly altered from the one 
offered in the closed blow tech- 
nique. A solvating type of plasti- 
cizer is generally necessary to in- 
sure fast fusion. The blowing 
agent content is usually much less 
than the amount used in the 
closed blow method. A starting 
point recipe would be as follows: 


Marvinol VR-50 or 

VR-51 100.0 
Diisooctyl phthalate 100.0 
Diethylene glycol 

dibenzoate 20.0 
Dythal 3.0 
Celogen AZ 0.5— 15 


223.5—224.5 


Densities of 15 to 20 lb./cu. ft. 
are normally obtained with this 
formulation. Open-cell chemical 
blown vinyl is used extensively 
as thermal insulation in slush 
molded plastisol footwear. 


Mechanical blow 


The second major technique of 
expanding vinyl is based on the 
incorporation of an inert gas in 
a plastisol by mechanical action 
or by solution in the plasticizer. 
This product is called vinyl foam. 
A process patented by the Elas- 
tomer Chemical Corp. utilizes this 
technique for making intercon- 
necting-cell vinyl foam. With this 
process, a wide range of cell 
structure, resilience, low-temper- 
ature flexibility, and load-carry- 
ing properties can be obtained. 
In the Elastomer process the li- 
quid vinyl plastisol is thoroughly 
mixed with an inert gas, such as 
carbon dioxide, or nitrogen, at a 
pressure of 300 to 500 psi. A 
means of cooling is provided dur- 
ing the agitation in order to in- 
crease the solubility of the inert 
gas in the plastisol. The foamed 
plastisol, the appearance of which 
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is like whipped cream, is re- 
leased through a nozzle into a 
mold, or deposited on a moving 
forming belt, and leveled by a 
doctor blade before passing 
through a dielectric heating unit 
where it is gelled and fused. 

A typical rate of production 
that has been quoted for vinyl 
foam slab, 2 in. thick, is 400 ]b./hr. 
on a speed of 1% 
ft./minute. The finished foam is 
cut and split to the desired size 
of stock and wound on rollers 
for storage. By the use of the 
Elastomer method, continuous 
production of open-cell 
foam, in the density range of 5 to 
7 lb./cu. ft., is commercially prac- 
tical. Sheet stock is now available 
60 in. wide up to 4 in. thick 

The Fay Foamer Process, de- 
veloped by Dennis Chemical Co., 
utilizes the solubility of the CO, 


conveyer 


vinyl 
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gas and incorporates it in the 
plastisol in a counter-current ab- 
sorption column. Plastisol is 
pumped into the top of the towe1 
and allowed to trickle down over 
packing. CO, is introduced into 
the tower under the packing and 
moves upward until dissolved in 
the plastisol. The pressure (below 
100 p.s.i.) maintained in the col- 
umn controls the density of the 
vinyl foam. For low-density viny] 
foam production, a_ two-stage 
absorption unit is recommended. 
The foamed plastisol is then ap- 
plied and fused in the same man- 
ner as described in the previous 
paragraph. 

Mechanically blown vinyl foam 
can readily be compounded to fire 
retardancy. The open-cell struc- 
ture of vinyl foam “breathes” and 
therefore has found considerable 
use in the cushioning field. 





Applications 
BY W. W. MARSHALL* 


The polyurethane foams are cel- 
lular materials prepared by the 
reaction of polyisocyanates, poly- 
ester or polyether resins, and wa- 
ter. The significant feature of this 
system is the reaction of the poly- 
isocyanate with water to liberate 
carbon dioxide while simultane- 
ously polymerizing and cross- 
linking the resin to entrap the 
liberated carbon dioxide. The 
density of the foams is therefore 
controlled by the amount of water 
and excess polyisocyanate used in 
the formulation. 


* Technical Service Rep., Mobay Chemical Co 
1900 S. 2 St., St. Louis 4, Mo 


The urethane foams can be 
foamed in place and are self- 
cured by the exothermic heat 
generated in the foaming reaction. 
They can be formulated to have 
a wide range of physical proper- 
ties, e.g., densities ranging from 
1 to 40 lb./cu. ft., and can be 
made flame-resistant. The three 
general foam classifications are: 
flexible, semirigid, and rigid. Each 
type is produced by a specific 
resin or mixture of resins with 
the polyisocyanate. 


Raw materials 

Due to the economics involved, 
tolylene diisocyanate is most often 
used in production of foams. 
Three types are available com- 
mercially (pure 2,4-tolylene di- 





TABLE I: Typical saturated polyester used in production of 
polyurethane foam 





Polyester Approx. 
degree of hydroxyl 
branching No. 





High 440 
High 300 
Moderate 215 


Moderate 165 
Linear 60 
Linear 45 


Approx. 


acid viscosity 


Principal 
foam 
application 


Approz. 


@ 70° C. 
cp. 
4000 Rigid 
3000 Rigid 
800 Rigid to 

semirigid 
400 Semirigid 
1000 Flexible 
700 Flexible 














TABLE II: Typical physical properties of flexible urethane foams 





Foam density, lb./cu. ft. +0.2 


Mechanical properties: 
Tensile strength @ 77°F., p.s.i 
Tensile elongation @ 77°F., % 
Tear strength @ 77°F. 
(angle method), lb./in 
Indentation strength 
(25% indent.), lb./50 in 
Compression set @ 158°F., % 
(based on original thickness) 
Compression deflection at: 
10%, p.s.i. 
25%, p.s.i. 
50%, p.s.i. 
70%, p.s.i. 
Miscellaneous data: 
Thermal conductivity, 
B.t.u./hr./ft.2/°F./in. 


Dielectric constant @ 68°F. & 1000 cy. 


Power factor @ 68°F. & 1000 cy. 
Volume resistivity @ 68°F. 


Polyester types 


Polyether types 


15 20 30 2-2:: 


25 30 15 
250 300 200 


5 5 4 
30-60 30-60 45-70 
<1i§6 <0 <7 
0.6 0.6 
0.7 I 0.65 


0.85 
1.3 d 2.0 





isocyanate, the 80/20 ratio of 2,4 
and 2,6 isomers, and the 65/35 
ratio of isomers), of which one or 
more of the isomer combinations 
can be used in production of foam. 
However, the least expensive 
80/20 isomer ratio is used most 
often. 

A variety of compounds con- 
taining two or more active hydro- 
gen groups, e.g., hydroxyl and 
carboxyl groups, may be reacted 
with the diisocyanate to produce 
foams. Polyesters of moderate 
molecular weight (1000 to 2500), 
which terminate principally in 
hydroxyl groups, are most widely 
used on a commercial scale. The 
polyesters vary in degree of 
branching, with the linear poly- 


esters used for flexible foam and 
highly branched polyesters used 
in rigid foams. Several commer- 
cial polyesters are listed in Table 
I, p. 339, relating the polyester to 
the type foam produced. 

In addition to the polyesters, a 
number of other polyfunctional 
materials, such as castor oils, gly- 
cols, drying oils, and polyethers, 
have been used to prepare foam. 
Most promising of these are the 
polyethers which have been used 
to prepare flexible foams with ex- 
cellent properties. 

Tertiary amines are most often 
used to catalyze and control the 
reaction rates. Typical catalysts 
are N-methyl-, N-ethyl-, and 
N-coco-morpholine, as well as 





TABLE Ill: General physical properties of rigid polyurethane foams 





Density, lb./cu. ft. +0.2 


Mechanical properties: 

Comp. yield strength @ 77°F., p.s.i. 

Tensile strength @ 77°F., p.s.i. 

Impact strength @ 77°F., in.-Ib./in.? 
Thermal properties: 

Thermal conductivity @ 70°F., 

B.t.u./hr./ft.2/°F./in. 

Miscellaneous properties: 

Water absorption, % by volume 
Electrical properties: 

Power factor @ 68°F. & 1000 cy. 


Dielectric constant @ 68°F. & 1000 cy. 


2 3 6 9 12 


15 45 150 275 425 
15 50 225 
0.6 1.1 17 28 40 


Volume resistivity @ 1000, & 120°F., ohm-cm. 
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triethyl-dimethylcyclohexy] 

diethylethanolamine. Emul 

are often used in the formul: 
to assist in dispersing the : 

ants and water (which acts a 
blowing agent) in the mixing 
eration. 


Flexible foam 

These foams have a pred 
nantly open-cell structure and 
available in density ranges { 

1.5 to 6.0 lb./cu. foot. The uni 
physical and chemical prope: 
(Table II, left), such as h 
strength/density ratios, |} 
abrasion resistance, resistance to 
oxidation, oil, mildew, fungi, and 
vermin, have afforded it accept- 
ance in a variety of applications 
The foams are odorless, nonaller- 
gic, and may be washed or dry 
cleaned. They can be sewn or 
fabricated with available machin- 
ery and are made in a wide range 
of colors. 

Advances in this field have been 
made in the development of poly- 
ether foams. These are softer and 
more resilient, and have greater 
resistance to accelerated hydro- 
lysis conditions and better mold- 
ability than the conventional 
polyester-type foam. 

Generally, the flexible foams 
are finding increasingly wide 
usage as clothing innerliners, 
shoulder pads, carpet underlay, 
cushions (furniture and _air- 
planes), mattresses, topper pads, 
acoustical tile, packaging, paint 
and wax applicators, and many 
other applications. 


Rigid foams 

Available in a density range of 
1 to 40 Ib./cu. ft., these foams are 
mostly used in applications that 
utilize their ability to be foamed 
in place along with their struc- 
tural and adhesive strength, as 
well as high impact and vibration 
resistance. Because of the unicel- 
lular structure, rigid foams are 
excellent thermal insulators, in 
addition to having high oil and 
solvent resistance and low water 
permeability. The maximum use 
temperature is high and depends 
entirely on the specific end-use 
requirements. (See Table III, left.) 

Materials for producing rigid 
foams are also marketed as a two- 
component package system which 
enables fabricators to foam in 
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by simply mixing the two 
ed components and pouring 
nto the form or mold to be 
This system is especially 
for filling small voids 
full-scale machinery is not 
nted. 
rowing number of commer- 
ses have been found for the 
foams in construction mate- 
airplane wings and ailerons, 
um bottles and jugs, radar 
es, automobile heater hous- 
railroad refrigerator cars, 
and refrigerator trucks. 
Semirigid foams 
Because of their high impact- 
absorption properties, these foams 
are used in the production of au- 
tomobile crash pads, arm rests, 
and visors. The crash pads are 
made by fitting a vacuum formed 
polyvinyl skin into a mold and 
then pouring the urethane foam 
mixture into the cavity. Other ap- 
plications are in shoe innersoles 
and athletic padding. 


Techniques 
BY HARRY GERSTIN* 


D uring 1956, production of 
polyurethane foams—both rigid 
and flexible types—soared to an 
estimated 30,000,000 pounds. Re- 
sponsible for this amazing in- 
crease has been the development 
and perfection of not only the 
basic chemical components, but of 
mass production techniques and 
machinery as well. With these 
major hurdles out of the way, 
almost unlimited vistas of applica- 
tion have opened up. By 1960, it is 
estimated that some 75,000,000 Ib. 
of the foam may be produced. 


Types of foams 

As a prerequisite to the under- 
standing of production techniques, 
it might be well first to review the 
varieties of polyurethane foaming 
materials available to manufac- 
turers. 

Polyurethane foams are pro- 
duced in two basic types—flexible 
and rigid. They are available in 
densities ranging from 1.5 Ib./cu. 
ft. to more than 70 lIb./cu. foot. 
Cell structure diameter varies 
from microscopic to about % inch. 
They adhere strongly to any sur- 


ce President in Charge, Plastics Div., Amer 
Latex Products Corp., 3341 W. El Segundo 
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face free from wax or oils. More 
stable physical properties are 
achieved with heat curing. 

In addition to the obvious dif- 
ferences in rigidity, rigid poly- 
urethane differs from the flexible 
type in the manner of manufac- 
ture. The rigid type is foamed in 
place simply by mixing two 
liquids together, then pouring the 
mixture into a mold at about the 
time foaming action begins. The 
rigid type is seldom foamed into 
slabs and then fabricated—the 
method by which the bulk of flex- 
ible polyurethanes are made. 

Mixing of the flexible type in- 
volves a far more complicated 
technique. Depending upon the 
formulations, temperature, mixing 
speeds, and other factors involved, 
flexible polyurethane can be com- 
bined to create structures with 


‘light cell walls and large cell di- 


ameter, heavy cell walls and large 
cell diameter, light ‘cell walls and 
small cell diameter, and many 
other variations. Truck seating 
may require one special set of 
physical characteristics, while vi- 
bration-damping pads may re- 
quire an entirely different set. 


Factors in production 

Before any production is at- 
tempted, the requirements of the 
application must be studied and 


Slab of flexible polyurethane 
foam emerges continuously 
from mouth of automatic foam- 


ing unit. (Photo, American Latex) 


the production process adjusted 
accordingly. Of course, there are 
certain standard formulations that 
may fit a wide variety of applica- 
tions, but when mass production 
of the material is planned for a 
specific use, efficiency and evon- 
omy call for a thorough study of 
the requirements. 

Although the physical proper- 
ties of polyurethane are depend- 


Band saw is all that is needed to cut polyurethane foam to thicknesses as fine 
as 1/16 inch. In thicknesses of ' in., polyurethane foam has same insulating 
properties as '/2 in. of cotton and wool felt. (Photo, American Latex) 








ent primarily on the chemical 
compounds, the production man is 
equally concerned with their me- 


This in- 


cludes chemical proportions, mix- 


chanical combination 
ing rates and techniques, tem- 
perature control, mold configura- 
tion, and similar factors. Each of 
these is not only highly critical 
in itself, but has an extremely 
with the 


produce com- 


delicate relationship 


others. Thus, to 
petitively priced material, produc- 
tion personnel must fully under- 
both the 


mechanical processes involved 


stand chemical and 


Controlling reactions 
Basically, polyurethane is 
formed by the reaction of a di- 
isocyanate and polyfunctional re- 
active hydrogen compounds. 
Key to production of rigid poly- 
urethane foam is the formation of 


Polyurethane foam lining (see 
cross-section, below) for new 
vacuum bottle (above) is de- 
signed to take advantage of 
the insulating qualities of the 
material, (Photo, Du Pont) 


the CO, which creates the foam. 
Carbon dioxide must be liberated 
in a linear manner and at such a 
rate that the gas is entrapped by 
the matrix of the material as it 
commences to gel, thus producing 
a unicellular structure. If the rate 
is too fast, the material will not be 
able to support itself, CO, will 
escape, and the foam will collapse. 

To produce flexible polyure- 
thane, gelation is regulated so that 
the gas is permitted to break 
through the cell walls at the in- 
stant when the walls have become 
self-supporting, but not yet able 
to prevent the passage of CO.,. 

In the mass production of flexi- 
ble polyurethane these considera- 
tions are achieved by the precise 
regulation of several factors. First, 
the temperature of the various 
compounds must be maintained at 
a constant level. These compounds 
are then fed into a mixing cham- 
ber by pumps capable of con- 
stantly metering the flow at a 
predetermined rate and pressure. 
The mixing head must be designed 
to permit a wide variety of mixing 
speeds at various viscosities and 
pressures, so that the material can 
be ejected at the right moment 
during the chemical reaction. 
Nozzle orifice dimensions for each 
formulation must be carefully 
controlled and mixing head drive 
speeds must be regulated to +2 to 
5 r.p.m. Imperfect design of any of 
this equipment will result in im- 
perfect “blows” involving vari- 
able cell size, fluctuations in den- 
sity, collapse, “blow holes,” and 
curing difficulties. 

Once the material has left the 
mixing head, it is affected by 
other conditions which must be 
correctly controlled before a per- 
fect blow is achieved. The tem- 
perature of the mold is critical for 
some formulations. 

Rigid foams also are suscepti- 
ble to variations in temperature. 
Unless the temperature follows 
the exothermic reaction of the 
formulation, density may vary as 
much as 25%, or the blow may 
even collapse. This temperature 
must be experimentally deter- 
mined for each new formulation. 


Mold design 

The configuration of the mold or 
blow pan is yet another factor 
that affects the material. Where 


Foamed polyurethane crash hel- 
met lining is removed from 
aluminum mold prior to being 
placed in infra-red oven for 
cure. (Photo, American Latex) 


the cross-section of the mold is 
relatively small and there is con- 
siderable friction between the 
mold walls and the foaming ma- 
terial, a much higher density may 
be obtained at the extremities of 
the blow than at the center, and 
heavy skins may be formed. This 
is explained by the fact that, since 
the material itself is an excellent 
insulator, the exothermic action 
of foaming is contained in the cen- 
ter of the blow, but is conducted 
away by a thin-walled mold. Con- 
versely, there is less drag and 
lighter densities created at the 
edge of a blow in a thick-walled 
mold. 

After the polyurethane has 
foamed, a proper heat cure is nec- 
essary to assist molecular cross- 
linkage and create a fibrous type 
of foam with excellent properties. 
If the material is to be used at 
elevated temperatures, the cure 
temperature must exceed the 
maximum temperature expected 
in its application. Finally, the 
mold must be cooled before re- 
moval of the foam to prevent dis- 
tortion of the final product. 

Both rigid and flexible poly- 
urethanes can be easily fabricated 
by sawing, slicing, grinding, drill- 
ing, or by using any of the tech- 
niques common to woodworking, 
including gluing. It can be colored 
in the manufacturing process with 
commercially available dyes and 
pigments. 


Production of polyurethane 
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requires careful safety pro- 
res. Vapors generated during 
blowing stage are somewhat 
Injurious amounts of gas 
be produced even by small 
ints of spillage. Adequate 
ilation is required. 
; a safety measure, it is rec- 
,ended that each man sched- 
1 to work the polyurethane 
juction line be required to 
lergo a complete physical ex- 
ination and blood check be- 
ehand and every 90 days dur- 
the period that he works in 


e area. 


Production equipment 

One of the most important de- 
velopments in the field has been 
the design of suitable machinery 
for the continuous production of 
urethane foam. Basically, these 
machines consist of accurate pro- 
portioning pumps which feed the 
raw materials into a mixing 
chamber. From the chamber, the 
ingredients are forced through a 
nozzle into a pan or mold where 
the foaming and curing reactions 
occur. To produce continuous 
slabs (in dimensions that can go 
as high as 80 in. wide and 11 in. 
high), the mixing chamber and 
nozzle are mounted on a track so 
that the curing pans or molds may 
be passed beneath it on a con- 
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veyor. The length of the con- 
veyor is such as to permit the 
foaming action to be completed 
and the foam to cure sufficiently 
so that it may be handled. 

More recently, a portable (3 by 
5 by 4 ft.) self-contained, fully- 
automatic polyurethane foam pro- 
duction unit has been placed on 
the market. Another portable 
model is also available to permit 
foamed-in-place work within a 
radius of 20 feet. 

These machines meter poly- 
urethane component ratios to 
within 1 g. of predicted density at 
a normal production of from 5 to 
25 Ib./minute. Adjustments in- 
corporated into their design will 
permit standardization of almost 
infinite variations of density and 
elasticity. 

One unit features a central con- 
trol panel enabling a semi-skilled 
operator to start the machine, 
adjust all necessary pressures, 
temperature, and flow without the 
need to make internal adjust- 
ments. The operator adjusts for 
desired temperature, sets the 
pumps in motion, and first allows 
one component to flow through 
the mixing unit for the purpose 
of calibrating volume. After cali- 
bration, the flow of other compo- 
nents is adjusted until all are at 
the desired ratio. 





BY DR. P. J. WITTE* 
Applications 


E xpanded cellulose acetate, 
known to industry as cellular 
cellulose acetate (CCA) or Strux, 
is a unicellular product produced 
by a continuous extrusion proc- 
ess wherein cellulose acetate 
flake is converted to a rigid foam 
by the flash vaporization of vola- 
tile solvent. 

Density of the product is a 
function of both feed composi- 
tion and operating conditions in 
the extruder. Foam in the density 
range of 6 to 7 Ib./cu. ft. is pres- 
ently available, in boards or rods. 

A rather dense, smooth skin is 
present along the entire surface 
of the product as extruded. Im- 
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mediately after extrusion the 
product passes through a pair of 
parallel circular saws where the 
edge surfaces are removed and 
width dimension is established. 
Removal of all skin results in a 
decrease in over-all density of 
about 1 Ib./cu. foot. 

A distinct advantage of con- 
tinuous extrusion is that the 
length of product is unlimited. 
However, the cross-sectional area 
is governed by the capacity of 
the extruder, which, at present, 
is 6 sq. inches. 

Conventional sizes are as fol- 
lows: 1 by 4 in.; % by 6 in.; % 
by 8 in.; 1% by 3% in.; 1% by 4 
in. in boards; and 2%4, 2%%, and 
2% in. diameter rods. Other di- 
mensions and shapes depend on 
availability of forming dies. 

Besides the excellent strength 


properties shown in Table I, p. 
344, Strux is noted for its thermal 
resistance and stability. For in- 
stance, it may be subjected to 
temperatures as high as 350° F. 
for extended periods, and up to 
380° F. for short periods, without 
decomposition. Mechanical prop- 
erties are not greatly affected by 
temperature change. At —70° F. 
room temperature values are de- 
creased only 20 percent. The co- 
efficient of linear expansion of 2.5 
<< 10° in./in. for 1° F. and a 
thermal conductivity of 0.31 
B.t.u./hr./ft.2/°F./in. of thick- 
ness further indicate good ther- 
mal properties. A burning rate of 
4.9 in./min. presents the only fea- 
ture of thermal weakness. 

The water absorption of Strux, 
expressed in terms of reserve 
buoyancy after complete immer- 
sion in water, indicates an initial 
buoyancy of 55 Ib./cu. foot. This 
value is reduced to 53 Ib. after 
24-hr. immersion. Four days of 
subsequent immersion decreases 
the buoyancy to 52 lb./cu. ft., at 
which point stabilization is ob- 
tained. Drying results in complete 
recovery. 

Cured CCA has no odor. Tox- 
icity has been thoroughly inves- 
tigated. The basic ingredients 
themselves are known to be non- 
toxic. Since there are no volatile 
or unstable components present, 
the formation of toxic elements 
with an increase of temperature, 
pressure, moisture content, or 
other influences is impossible. 

Strux is used extensively as a 
core material in sandwich con- 
structions. In other fields, Strux 
has found acceptance as rein- 
forcement for aircraft control 
services, radome housing, and 
filler blocks under fuel cells. As 
a buoyant material, it is indi- 
cated for life floats, buoys, and 
other flotation devices. Its dielec- 
tric qualities make Strux useful 
in the manufacture of X-ray and 
electronic equipment. Particularly 
important applications include 
ribs, posts, and framing members 
in shelters, housing units, trailers, 
and similar large structures. 

One of the most extensive uses 
of CCA is in gun plugs for jet 
fighters. Since Strux can be ma- 
chined to extremely close toler- 
ances and has great strength even 
at high pressures, the plugs stay 
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TABLE |: Properties of cellular cellulose acetate 





Mechanical properties 


Tensile strength, 77° F., p.s.i. 


Compressive strength, ultimate, p.s.i. 


Flexural strength, p.s.i. 
Modulus, p.s.i. 
Shear strength, in tension, p.s.i. 


in compression, p.s.i. 


Impact strength, Izod unnotched, ft.-lb. 


Thermal properties 


Coefficient of linear expansion per 


F 


Thermal conductivity, B.t.u./hr./ft.?2/°F./in 


Miscellaneous properties 
Density, lb./cu. ft. 
Moisture absorption 

50% RH, Ib./cu. ft. 
100% RH, lb./ cu. ft. 
Dielectric constant 
Loss tangent 
Burning rate, in./min. 


6-7 


0.15 
1.05 
1.12 

0.002-0.003 
49 





in place during flight. When the 
gun is fired, the plug completely 
disintegrates, passing through the 
jet stream without any damage 
to internal mechanisms of the 
ship. 

Recently, this foam has been 
utilized in an experimental pack- 
aging unit for shipment of anti- 
personnel mines and detonators. 
The high shock- and vibration- 
resistance of Strux allows pack- 
aging of these items in the same 
parcel. Because of these two 
properties, cellular cellulose ace- 
tate also is useful as a protective 
covering for batteries. 


Techniques 


Foamed cellular cellulose ace- 
tate is easily machined to ex- 
tremely close tolerances by or- 
dinary woodworking tools such as 
band- and circular-saws, lathes 
sanders, jointers, shapers, plan- 
ers, and centerless grinders. It is 
important to note that the 
strengths are maintained through- 
out these operations even though 
skin surfaces have been removed. 

It is sometimes required in cer- 
tain applications manually or 
mechanically to shape Strux sec- 
tions to a particular contour. Ex- 
truded parts have reasonable 
flexibility in the direction of ex- 
trusion and can be formed in 
large radii and simple curves, es- 
pecially in thin sections after skin 
removal. Flexibility can be in- 
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creased to a degree by subject- 
ing the piece to hot water or 
steam for short periods. Dry heat 
is not effective. 

As mentioned previously, since 
the cross-sectional area of cellu- 
lose acetate foam is limited, it is 
necessary to build up sections 
where larger areas are required. 

Simple gluing procedures work 
well with this material. Fabri- 
cators have used polyester and 
epoxy resins, particularly where 
vertical surfaces are encountered, 
utilizing thixotropic or thickened 
resin mixes which have little 
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tendency to flow or run di 
gravity. Also used are phx 
urea-, and resorcinol-form: 
hyde-type adhesives. 
Single-component systems 
as those offered by the vinyl- 
rubber-base cements are 
satisfactory on small-scale 0; 
ations. Besides elimination 
mixing, these types are usu 
lower in cost and, even more 
portant, have almost unlim 
pot life in a sealed containe: 
One of the most important ; 
plications of Strux is in the fi 
of sandwich construction. B 
cause of its high heat-resistan 
its high strength-low weight r: 
tio, and ease of bonding, it 
well-suited for production of 
laminates using glass cloth, glass 
mat, metal, or wood in combina- 
tion with polyester and epoxy 
resins. This can be done either 
by primary or secondary bond- 
ing. In primary bonding, the CCA 
core is merely laid continuously 
between resin-impregnated fac- 
ing materials and placed in a 
press under a pressure of about 
30 p.s.i. for 10 min. at 230° F. The 
resin flows between the individ- 
ual joints, providing a sound 
bond and eliminating the need for 
any preliminary bonding of the 
CCA sections. Secondary bond- 
ing requires roughening the sur- 
faces of the facing material and 
utilizing the gluing techniques 
mentioned above. 





BY R. W. THEOBALD* 


Applications 


The fabricator or consumer of 
expanded polystyrene, made by 
The Dow Chemical Co. under the 
trademark Styrofoam, obtains the 
material in its already expanded 
form (in blocks, sheets, etc.) and 
thus he need only concern him- 
self with its fabrication or instal- 
lation into commercial items. A 
wide range of properties may be 
obtained from the various forms 
of expanded polystyrer.e and a 
large number of end uses are pos- 
sible through the proper choice 
of available materials. 
Polystyrene foam is presently 


* Plastics Technical Service, The Dow Chem- 
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available to the market in densi- 
ties of 2.0, 3.0, and 4.5 Ib./cu. foot. 
In addition to this low density, 
these materials have a closed-cell 
structure and possess a low 
thermal conductivity, good mois- 
ture resistance, fair structural 
strength, ease of workability, and 
no attraction for vermin. Because 
of these properties, polystyrene 
foam finds extensive application 
as temperature insulation, as a 
core material in sandwich con- 
struction, as a buoyancy medium, 
and in packaging. Its pleasing ap- 
pearance and ease of fabrication 
make it an excellent material for 
various decorative and utilitarian 
applications in the floral, display, 
and novelty fields. 

Among the attributes of poly- 
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foam in low-tempera- 
nsulation is a compressive 
th high enough to permit 
acing of concrete or metal 
directly over the material 
it additional support. The 
lularity of this polystyrene 
prevents the absorption of 
or water vapor and in- 
against any decrease in in- 
ng efficiency. This fact is of 
importance where chilling 
eezing temperatures are en- 
tered. It is important, too, 
ere the insulation is to be laid 
directly in the ground, as in resi- 
dential perimeter floor slab in- 
sulation. 

The low thermal conductivity, 
good structural strength, and 
rough surface texture of poly- 
styrene foam facilitate its use as 
a combination insulation and 
plaster base in residential ma- 
sonry construction. Direct plas- 
tering over the foam is not only 
feasible but practical, as the sur- 
face requires no preparation in 
order to be able to receive the 
plaster. 

The high shear-strength of 
polystyrene foam makes it an 
excellent core material for sand- 
wich pane) construction, especi- 
ally where a lightweight insulat- 
ing panel is required. Skins for 
these panels may be of plastic, 
metal, wood, cement, or any of a 
variety of other materials and 
may be bonded on either one of 
both sides, depending on the use 
to which the panels will be sub- 
jected. These panels have been 
used successfully in trucks, com- 
mercial buildings, schools, and 
houses as wall and roof panels. 
Light weight with strength and 
ease of installation are some of 
the benefits gained from using 
panel construction. 

Packages and display platforms 
fabricated from polystyrene foam 
offer both a pleasing appearance 
and a measure of protection for 
the contents. It will absorb con- 
siderable shock on impact and 
can thus be used to protect fragile 
articles in shipping and ware- 
house handling. Display bases 
made of the foam are also attrac- 
tive for small articles and func- 
tion as a sales aid to the retailer 
in his promotions. 

Polystyrene foam is used ex- 
tensively in the field of buoyancy 
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Low moisture absorption of expanded polystyrene foam is important in use of 
the material for perimeter insulation of residential floor slab. (Photo, Dow) 


by virtue of its light weight and 
closed-cell structure. With a 
buoyancy factor of 55 lb./cu. ft., 
this foam is being used by boat 
manufacturers to replace airtight 
compartments. The use of the 
foam eliminates the danger of 
total loss of buoyancy because of 
puncture or corrosive perforation. 
The foam is also being used to 
give buoyancy to life rafts, swim- 
ming rafts, aqguaplanes and navi- 
gation buoys, as well as floating 
docks. 

The floral field is finding poly- 
styrene foam useful because its 
cellular structure holds the stems 
of most flowers firmly in place. 
Also important in this application 
is the lightness, ease of fabrica- 


tion, and inherent attractiveness 
of the material. The display and 
novelty field uses the foam ex- 
tensively for holiday decorations, 
window and counter displays, 
carvings, and signs. Colored poly- 
styrene foam is now being pro- 
duced in red and green primarily 
for the display and novelty fields, 
and olive green for the floral 
market. 


Techniques 


The lightweight foam produced 
by expanding polystyrene up to 
40 times is available in several 
forms—standard white Styrofoam 


22; a_ self-extinguishing type 
known as Styrofoam 33, colored 


Expanded polystyrene foam cores in sandwich materials used for side walls and 


roof of house combine light weight and insulating effectiveness. (Photo, Dow) 








Curved surfaces, such as in this Christmas tree decoration, can easily be cut 


in blocks of expanded styrene with an electrically heated wire. (Photo, Dow) 


blue for identification purposes; 
a medium-density foam which 
weighs approximately 3 Ib./cu. ft. 
and a 4% lb./cu. ft., high-density 
material. Also available are 


foaming-in-place beads _ which, 


under heat, can be formed to 


densities as low as 0.5 Ib./cu. foot 


Cutting 


Polystyrene foam can be readily 


cut to desired shapes with con- 
ventional hand or power wood- 
working tools. Power saws, lathes, 
shapers, and routers may be used 
to fabricate the foam to various 
shapes without the use of special 
techniques. As examples, sym- 
metrical objects may be fabri- 
cated by feeding a flat blade hav- 
ing the desired contour into a 
rotating piece of the foam, or a 
piece may be hollowed out with 
a flat blade type of router. Non- 
either 
carved by hand or on a multiple 


symmetrical pieces are 
woodcarving machine. In any type 
of mechanical cutting it is gen- 
erally most satisfactory to operate 
the moving part at high speed 
using a slow feed, thus making 
many small cuts. 

Plain and curved surfaces may 
be cut with an electrically-heated 
wire. Fabricating polystyrene 
foam by hot wire requires more 
technique than using woodwork- 
ing equipment, since the cut in- 
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volves the special skills needed 
for melting and shrinking of the 
cell structure. 

In using this cutting method, a 
piece of the foam is fed into a 
shaped nichrome wire or ribbon 
that is held at a temperature just 
below red heat. The amount of 
power required to heat the wire 
depends on the rate of cutting 
and the width of cut desired. At 
any given wire temperature the 
width of cut wilk vary with the 
rate of feed, ie., the slower the 
rate of feed the wider the cut. 

Several methods of heating the 


nichrome wire or tape have 


Polystyrene foam can also be 
cut into intricate designs with 
wood- 


various conventional 


working tools. (Photo, Dow) 


proved effective and 
of giving the necessary 
A low-voltage, high-an 
transformer (5 to 10 v., 50 
amp.) or a standard elect 
welder have proved satis! 
Thin sections of the foam 
die-cut successfully. Eit! 
heated melting-type cutte 
shear-type cutter may bs 
depending on the piece 
fabricated. 


Bonding 
Polystyrene foam may bx 
cessfully bonded to itself ; 
most other materials, incl 
wood, cloth, 
metal. The 


surface of the foam is id 


masonry, 
glass, and 


mechanical bond 
however, other characteristics 
such as low melting temperatur: 
susceptibility to strong solvents 
and low vapor transmission limit 
the number and variety of adhe- 
sives that may be used. 
Drying-type (setting by evapo- 
ration of a liquid) adhesives con- 
taining active solvents such as 
aromatic and chlorinated hydro- 
carbons, ketones, and esters are 
generally not satisfactory for use 
with polystyrene foam. These ma- 
terials are solvents for poly- 
styrene and, upon contact with 
them, the foam will shrink, soften 
and dissolve. Solvent attack is 
evidenced by an apparent melting 
or shrinking of the cells. 
Adhesives containing nonsol- 
vents for polystyrene such as the 
lower alcohols and water are 
satisfactory in applications where 
the solvent can evaporate. This 
group includes the many water- 
dispersed emulsion and _ latex 
types of adhesives. Because of 
the low vapor transmission rate 
of polystyrene foam these adhe- 
sives are generally suited only 
for bonding the foam to vapor- 
porous materials, such as wood, 
masonry, paper, and cloth. How- 
ever, they can be used on non- 
porous materials if sufficient open 
time is allowed to permit the ad- 
hesive to dry partially before the 
bonding surfaces are joined, or 
where spot or serrated application 
gives sufficient bond strength 
Sections no greater than 2 in 
may be bonded without concern 
when the drying can proceed 
through the glue line. Adhesives 


suited to 
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ning petroleum naphthas as 
ts can often be used simi- 
to adhesives containing non- 
ts if caution is observed. 
idhesives should be applied 
material to which poly- 
1e foam is to be bonded and 
of the solvent allowed to 
ate before the foam is 
put in place. 
d-setting types of adhesives 
harden and set by a chemi- 
yrocess are generally well- 
1 for bonding polystyrene 
It is important, however, 
nd out by testing whether the 
hesive will bond to the ma- 
terial to which the foam is to be 
idhered. The adhesives in this 
ip include water-reactive ma- 
terials (portland cement, plaster 
of paris, etc.) and the types that 
and/or 


set by polymerization 


oxidation (epoxies, phenolics, 
resorcinols, ureas, and the like). 
Polyester resins containing sty- 
rene monomer are not satisfac- 
tory for use with polystyrene 
foam unless it is very carefully 
protected against the solvent ac- 
tion of styrene monomer. Hot- 
melt adhesives, usually asphalt- 
or wax-based materials, may be 
ised as bonding agents for the 
foam if they have a workable 
fluidity at below 
300° F. Polystyrene foam distorts 


temperatures 


when subjected to prolonged ex- 
posure at 175° F. It can, however, 
be immersed in a molten adhesive 
for a short period of time, long 
enough to obtain a coat of the 
surface. The 
maximum temperature at which 
this should be done is 300° F. Hot- 
melt adhesives usually perform 
best at the highest permissible 
temperature. When the tempera- 
ture is too high, the cells of the 
foam melt, emitting a crackling 


adhesive on the 


sound, 


Surfacing and decoration 


Many types of surfacing ma- 
terials can be applied and ad- 
hered to polystyrene foam be- 
cause of its tough surface. Plaster, 
for example, can be applied di- 
rectly on the foam. Where reduc- 
tion of weight is important, a pulp 
plaster can be applied to provide 
the required surface. Other types 

protective surfacing materials 
that can be applied successfully 
to polystyrene foam are the rub- 
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ber- and asphalt-based water- 
dispersed weather coatings. Epoxy 
resins are quite compatible with 
the foam and form excellent sur- 
face coatings. They may be rein- 
forced with glass fibers for added 
strength. 

Polystyrene foam may _ be 
painted to practically any desired 
color. Care should be taken, how- 
ever, to see that the solvent used 
in the paint is not one (e.g., aro- 
matic and chlorinated hydrocar- 
bons, ketones, and esters) that 
attacks polystyrene foam under 
the conditions of application. In 
general, paints for use with this 
foam should be based on film 
formers that are dispersible or 
soluble in aliphatic hydrocarbons, 
alcohol, or water. 

All commercial oil paints should 
be tested for solvent action before 
being used, since certain of them 
are thinned with aromatic hydro- 
carbons which attack polystyrene 
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foam. Even such paints can be 
applied if care is observed in ap- 
plication. Spraying is the most 
satisfactory technique for coating 
the foam, but brushing is often 
used with good results. 
Water-based 


successful for applying a colored 


paints are most 
surface to the foam. The result- 
ing surface, however, is not glossy 
and two or three coats are some- 
times necessary in order to cover 
all of the surface cells. 

Coatings of varying hardness 
and flexibility may be formulated 
from alcohol-soluble, film-form- 
ing materials such as ethyl] cellu- 
lose, shellac, and polyvinyl ace- 
tate. These coatings provide a 
tough protective surface and also 
may be pigmented or dyed to give 
glassy colored surfaces. 

Polystyrene foam can also be 
colored by using any number of 
water-soluble or alcohol-soluble 
dyes. 





BY EDWIN A. EDBERG* 


Applications 


poly- 
characteristics 
which make it useful in diverse 
fields. Salient properties are 
closed-cell structure, controllable 
density, low thermal conductivity 
(K factor), low water absorption, 
low water vapor permeability, 
toughness, excellent dielectric 
characteristics, and all-around 
adaptability. Polystyrene foam is 
dimensionally stable at ambient 
temperatures to 175°F. It is re- 
sistant to acids, alkalies, and the 
lower alcohols, but susceptible to 
attack by polystyrene 
such as ketones, esters, and aro- 
matic hydrocarbons. 

Expandable polystyrene fcam 
does not become brittle at low 
temperatures. Unnotched impact 
tests on specimens at a density 
of 4 lb./cu. ft. stored at —100°F. 
for 48 hr. indicated no loss in im- 
pact resistance. 

The water absorption of the 
material is extremely low. The 
non-interconnecting cell struc- 
ture prevents the absorption of 


from expandable 
features 


F oam 
styrene 


solvents 


* Manager, Dylite Expandable Polystyrene, 
Market Development, Koppers Co., Inc., 
Chemical Div., Monaca, Pa. 


water into the interior of the 
molded article by capillarity. The 
(low) water absorption after 8 
days immersion at room tempera- 
ture is as follows: less than 0.5% 
by volume and 15.8% by weight 
(0.0156 lb./sq. ft. of surface area). 


* These values are for foam at a 


density of 2 lb./cu. ft. and repre- 


Contoured platforms of ship- 
per-display package for barber 
kit are molded of expandable 
polystyrene. After sale, pack- 
age can be used as storage box. 
(Photo, Ambassador Plastics) 








sent maximum water absorption 
for the material Higher-density 
material will show 


ately 


proportion- 
lower water absorption 
values. Under a hydrostatic pres- 
sure of 10 ft. of water for 48 hr.. 
absorption is less than 1.5% by 
volume 

The water vapor transmission 
of the material is also very low. 
The rate is 0.5 to 1.0 grains/hr./ 
sq. ft./in. of thickness/in. Hg 
vapor pressure difference, when 
A.S.T.M. Method 


measured by 


D697 -42T. 


End-uses 

Expandable polystyrene’s capac- 
ity for accurate registration of 
mold detail led to its early and 
still-growing use in making toys, 
novelties, and displays. Silk- 
screened, dry-colored, and art- 
fully beribboned articles in this 
category have found popular suc- 
cess and many more markets in 
the same area remain to be 
tapped. 

Expandable polystyrene has 
also found a ready market in 
low-temperature insulation. An 
excellent low-temperature pipe 
insulation, for instance, can be 
produced at low cost by inexpen- 
sive molding techniques. Board 
insulation is finding enthusiastic 
acceptance for the construction of 
coolers and freezers. Refrigerator 


drip trays, freezer evaporators, 
evaporator supports, and liner 
shields of expanded polystyrene 
are being extensively used in the 
domestic refrigeration industry. 

Consumer, industrial, and mili- 
tary packaging problems have 
been successfully solved with 
easily-molded, _shock-resistant, 
low-density expanded polysty- 
rene. Its strength, water resist- 
ance, and insulating qualities 
have led to its use for shipping 
containers for whole blood, 
plasma, and perishable drugs. 
Delicate instruments and intricate 
parts are cushioned against trans- 
portation and air-drop shocks by 
dunnage readily molded from the 
expandable polystyrene beads. 

Foamed polystyrene core box- 
board has recently appeared on 
the market. Greatly increased wet 
strength, excellent insulation, and 
enhanced cushioning over con- 
ventional material have been ob- 
tained from boxes made from the 
expanded polystyrene board. 

Sandwich constructions in 
which the polystyrene is foamed 
at controlled densities between 
sheets of plastic, plywood, and 
aluminum show promise in the 
construction field. 

Expandable polystyrene also 
has exceptional buoyancy char- 
acteristics, and “in-place” mold- 
ings are being used in boats, 


For protection from damage due to mechanical shock in transit, a container 
molded of expandable polystyrene is used as the shipper for a vibrating reed. 
Top of cylinder is easily pulled off (inset). (Photo, Ambassador Plastics) 


buoys, etc. to replace air + 
Puncturing such molded 
will not affect their buo 
characteristics. 


Techniques 


E xpandable polystyrene is 
duced as free-flowing beads 
taining an integral expa 
agent. When exposed to 
these beads “puff” from a 
density of approximately 35 
cu.ft. to as low as 0.25 Ib./cu 
The expanded beads show ar 
teresting increase in resilienc: 
very low densities. Moldings | 
been produced at densities unde: 
0.5 Ib./cu.foot. 

Foaming expandable polysty- 
rene beads ordinarily comprises 
two discrete steps: 1) heat pre- 
expansion of the virgin beads; and 
2) further heat expansion of the 
pre-expanded beads within the 
shaping confines of a mold. 

Extrusion and virgin bead 
molding are the chief exceptions 
In unconfined pre-expansion, the 
translucent beads assume spheri- 
cal shape and become white in 
color. Confined and subjected to 
heat, either the virgin or pre- 
expanded beads can vroduce a 
smooth-sk:nned, closed-cell foam 
of controlled density registering 
every detail of an intricate mold. 


Pre-expansion 


To minimize formation of a 
density gradient and to ensure 
uniform expansion, expandable 
polystyrene beads are _pre- 
expanded to the approximate re- 
quired density. 

Batchwise, pre-expansion is 
suitable for preparing small quan- 
tities for experimental purposes if 
close control of the pre-expanded 
density is not critical. A common 
infra-red heat bulb is mounted 4 
to 5 in. above a tray and the beads 
distributed in a thin layer over 
the bottom of the tray and al- 
lowed to expand. 

Continuous pre-expansion is 
presently accomplished by mov- 
ing belt or disk exposure of the 
beads to infra-red strip heaters, 
by screw-fed exposure to hot wa- 
ter, and, most recently, by intro- 
duction into a stream of steam and 
air and subsequent agitation in a 
closed container. 

Oldest and most amenable to 
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uff’ density control is the 

d of continuously feeding 

pandable polystyrene beads 

,onolayer to a conveyor belt 

g under a bank of infra-red 

heaters. The lacy network 

e-expanded beads is readily 

n up in a breaker at the end 

» machine. Bulk densities of 

./eu.ft. to 20 or more lb./cu. 

in be obtained with a com- 

ially available belt pre-ex- 

pander. Desired densities are ob- 

tained by varying belt speed, 

height of heaters above beads, 
and electrical input to heaters. 

High-volume, low-density (1 
lb./cu.ft.) steam pre-expansion 
equipment has shown considera- 
ble promise and will soon be 
available commercially. Virgin 
beads are sucked into a steam/air 
stream and ejected into a suitable 
receiver equipped with an agi- 
tator. Pre-expanded beads emerge 
continuously from the top of the 
receiver and are conveyed by air 
to suitable hopper storage. 

Fairly high-volume, low-density 
pre-expansion has also been 
achieved by feeding virgin beads 
into a screw revolving in water 
above expansion temperature. 


Processing 


“Expansion” or “molding” of 
expandable polystyrene beads re- 
quires exposing the pre-expanded 
or virgin beads to heat in a con- 
fined space. The confining space 
may be a mold, a structural form 
such as a boat hull, or the lips of 
an extruder die. Heat can be sup- 
plied by direct steam introduc- 
tion, by “in situ” steam forma- 
tion, and with normal extruder 
heating equipment. 

Relatively simple and inexpen- 
sive molds of aluminum, brass, 
and stainless steel are used. They 
must be provided with some 
means of clamping—a light press 
or “C” clamps will often do. Lands 
of the molds should not be too 
well finished, since some rough- 
ness of the parting line will per- 
mit escape of steam condensate 
“squeezed” from the molded 
piece. Hand-filling is satisfactory 
in many instances, but venturi 
tube loaders have provided uni- 
form blow-filling in fast cycle 
production setups. ; 

Where the physical construc- 
tion and configuration of the cav- 
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ity permit the use of steam, 
“foaming in place” can be ac- 
complished. Boat hulls and re- 
frigerator shells lend themselves 
readily to this treatment. 


Extruder dies must be specially . 


designed to control expansion but 
can be used on conventional plas- 
tic extruders. 


Expansion techniques 


Direct introduction of steam 
into the mold cavity is the fastest 
way to accomplish expansion. The 
latent heat of the steam causes 
expansion of the beads in a matter 
of seconds. Three procedures have 
been developed for introducing 
steam into mold cavities: 

1) Perforated cavity plates 
backed by suitably-baffled steam 
chests. Cavity walls should be as 
thin as consistent with good de- 
sign practice and the perforations 
made ‘Y%e-in. in diameter and 


Carry-all kit for sportsmen is 
molded of expandable polysty- 
rene. Kit weighs only 1 Ib. 
and will float even when filled. 
(Photo, Bucks Industries) 


placed one hole for every 2 sq. 
in. of surface area. Single and 
multi-cavity molds of this type in 
suitable air and hydraulic presses 
have been used to produce display 
and packaging pieces, toys, and 
refrigerator components. Expan- 
sion times with these molds range 
from 10 to 90 sec. at from 10 to 
40 p.s.i. steam pressures, giving 
temperatures of 230 to 275° F. 
Cooling times range between 1 
and 5 min., depending on the con- 
formation of the piece and the 


cooling provisions built into the 
mold. The molded piece must be 
cooled below 122° F. before re- 
lease from the mold to prevent 
postexpansion. 

2) Small runs of small objects 
are often made by exposing a 
filled perforated mold to steam in 
an autoclave capable of rapid 
steam pressurization to about 30 
p.s.i. A small laboratory autoclave 
or a sealed-off pipe section can 
often serve as a pressure vessel 
for experimental work. Expansion 
times vary from 2 to 5 min. at 
operating pressure for small ob- 
jects, while large ones may re- 
quire 10 to 15 minutes. Cooling is 
usually effected by atmospheric 
cooling, water spray, immersion 
in water (quench cooling), or 
some combination of the three. 

3) An exceptionally versatile 
technique for direct introduction 
of steam into cavities involves use 
of a simple steam probe. Alumi- 
num, copper, or brass tubes are 
sealed at one end and attached to 
a flexible hose or header at the 
other. Four rows of 44,-in. diam- 
eter holes, spaced 1 to 1% in. 
apart at 90° intervals, are nor- 
mally bored in the tube, although 
other spacings and row-stagger- 
ing can often be employed to good 
effect. The effective steam pene- 
tration radius of a single probe is 
about 6 inches. When more than 
one is required, probes should be 
spaced 10 in. apart, except that 
intricate designs and large-area 
moldings may require closer and 
more carefully-planned spacings. 

Foaming-in-place is most often 
accomplished by the probe tech- 
nique. Large buoyancy members, 
insulated wall sections, and in- 
place sandwich structures are 
common products of this tech- 
nique. Immediate withdrawal of 
the probes after 10 to 15 sec. of 
20 to 30 p.s.i. steam injection al- 
lows the material to close up the 
probe holes by expansion. Cooling 
the pieces with probes in place 
leaves well-defined holes. 

Minor techniques for combining 
probes with headers, flexible 
hoses, and multiple-outlet, timer- 
controlled steam chests have been 
developed and make steam a re- 
liable, all-purpose method of ex- 
pansion. 

Expansion times with steam 
probes ordinarily range between 
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10 and 75 sec. and steam pressures 
between 20 and 40 pounds. Air, 
water spray, and water immersion 
cooling can be used. Probes can 
also be equipped to circulate cool- 
ing water through large pieces 

In situ” steam formation is 
often used in the experimental 
phase of a new expandable poly- 
tyrene molding project. An in- 
expensive, unperforated cavity 
hell is filled with a slurry of 
beads and water, clamped, and 
heated in an autoclave or oven. 
The water generates steam on 
heating and distributes heat even- 
ly throughout the mold. Polysty- 
rene foam is an excellent heat in- 
sulator and only an outer shell 


would fuse were water not present 
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This is slower than direct steam 
introduction, but low cost com- 
mends it in experimental work. 

filled 


beads, not yet ex- 


Rotating molds, with 
dampened 
panded, will produce pieces of ex- 
ceptionally uniform density be- 
cause the rotation eliminates the 
density gradient characteristic of 
stationary virgin bead moldings. 

Extrusion: Conventional ex- 
truders with low compression 
screws and high L/D’s are suit- 
able for extruding a special grade 
of foam through profile dies. Ex- 
pansion occurs at the die lips, and 
die profile design requires con- 
siderable experimentation. Rods, 
tubes, and film have been satis- 


factorily produced. 
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Applications 


C ellular polyethylene is, as the 
name describes, polyethylene 
containing independent cells of 
inert gas or air. The number and 
size of the cells which are in the 
foam are usually uniform, so that 
the surface of articles formed 
from this material is even in tex- 
ture and pleasant to the eye. 
Methods of forming vary. The 
most common is the extrusion 
process, which produces contin- 


uous lengths of varied shapes; 


ment Dept Bakelite Co Div 
de Corp., Bound Brook 


the compression molding proc- 
ess is also employed with suc- 
cess; but, although vinyl, phenolic, 
and rubber foams are produced in 
large volume by this process, its 
commercial use is not yet wide- 
spread for polyethylene. Injection 
molding has been accomplished 
with relatively little commercial 
success to date. 

In the form of extruded rod, 
disks sliced from rod, and disks 
stamped from sheeting, cellular 
polyethylene is used in such 
minor varied applications as: 
lightweight spacers, bumpers on 
small boats, and bottle cap lin- 
ers. However, the largest appli- 





TABLE |: Typical properties of cellular polyethylene insulation 





Property 


Tensile strength’, p.s.i. at 23°C 
Elongation’, % 


Dielectric strength. A.S.T.M. D-149-55T 


Solid Cellular 
polyethylene polyethylene 


2180 670 
600 310 


Short time at 0.125-in. thickness, v./mil 550 220 
Step by step at 0.125-in. thickness, v./mil 500 190 


Specific gravity, 23/23°C. 
Mandrel bend’ at —55°C. & 2X 
Dissipation factor at 1 ke. 
10 ke. 
50 ke. 
Dielectric constant at 1 ke. 
10 ke. 
50 ke. 
Compression loading’, p.s.i. 


' 32-mil specimen stripped from No. 14 AWG wire 
AWG wire with a 93-mil polyethylene coating. 


2 Test made on a No. 14 


0.92 0.42 
O.K. O.K. 
0.00020 0.00030 
0.00020 0.00035 
0.00020 0.00035 
2.28 1.48 
2.28 1.49 
2.28 1.50 
1550 450 


* Test made on a No. 14 AWG wire with a 32-mil! polyethylene coating. 





cation by far today is p 
insulation for communicati 
bles: coaxial cables, tek 
lead-in wire, and other hig 


cables. The int 


properties of 


quency 
polyethy 
chemical, moisture, and ab 
resistance plus flexibility 
toughness—are adequately 
when _ polyethyler 
foamed. In addition, the c: 


tained 


tance of the foamed insulati 
reduced to levels even lowe 
that of the solid polyethy 
The dielectric constant of 
cellular insulation most 
monly produced is 1.5 comp 
to 2.3 for solid polyethylene 
Table I, below, gives some 
ical values for the physical 
electrical properties of cellula: 
versus solid polyethylene. 


Moisture resistance 

For many electrical applica- 
tions, exposure to moisture is un- 
avoidable. Therefore, to insure 
continuous and consistent serv- 
ice, the absorption of water by 
the insulation must be at a mini- 
mum. Cellular polyethylene is 
slightly less resistant to moisture 
permeation than solid polyethyl- 
ene of equal thickness. However, 
due to a balancing of external 
and internal vapor pressures, 
cells do not become filled with 
liquid water, and relatively lit- 
tle water is absorbed. Figures 
1 and 2, p. 351, show the di- 
electric constant and water ab- 
sorption plotted against water 
immersion time for solid and cel- 
lular polyethylene insulations of 
similar thickness. A_ relatively 
small increase in moisture con- 
tent during immersion is noted 
in the cellular insulation during 
the first 30 days and then no fur- 
ther change is noted through the 
remainder of the test period of 
100 days. No significant change 
in dielectric constant is observed. 

Good moisture resistance and 
50% weight reduction have made 
possible a floating geophysical 
cable in which the lines are 
coated with cellular polyethyl- 
ene. This floating cable permits 
the usage of more complicated 
communication systems and 
greater power consumption at 
points miles from shore without 
handling cumbersome equipment 

Foamed polyethylene has been 
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as a thermal insulator. 
se of its relatively low 
g point, its use must be re- 
1 to applications where 
atures remain under 90° 
cellent chemical properties 
te cellular polyethylene’s 
le future use as an insula- 
r chemical laboratory re- 
ators and cold boxes. Fig- 
right, presents the thermal 
ictivity versus density. 

While it is widely used today 
as a dielectric material in high- 
frequency cables, foamed poly- 
ethylene is still a neophyte in the 
cellular plastics field. Major eco- 
nomical advantages in weight re- 
duction and an excellent combi- 
nation of chemical, electrical, 
and physical properties are ex- 
pected to create new and even 
more important uses soon. 


Techniques 


Cellular polyethylene is 
duced by the extrusion of a poly- 
ethylene compound containing an 
intimately dispersed chemical 
blowing agent. Extrusion can be 
accomplished with conventional 
equipment. 

The correct choice of the blow- 
ing agent used in the production 
of cellular polyethylene for an 
electrical end-use product is a 
critical one, and it must meet sev- 
eral unusual requirements. To 
maintain the inherent electrical 
properties of the polyethylene, 
the blowing agent, the gas lib- 
erated by it, and any residual 
products must not absorb mois- 
ture and thereby degrade the in- 
sulating characteristics of the 
compound. The blowing agent 
used should liberate a maximum 
of gas and leave a minimum of 
residue. The residue should be 
nonpolar so that the low-loss 
characteristics of the polyethyl- 
ene insulation will not be im- 
paired. In applications where the 
electrical properties are not of 
great importance, other param- 
eters for the blowing agent spe- 
cific to the particular application 
are essential. For example, in 
bottle cap liner applications, the 
blowing agent and its residues 
must be nontoxic. In decorative 
sheets, color stability is 4 must. 

Since the blowing agent must 
liberate gas under controlled 


pro- 
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Fig. 1: Dielectric constant plotted against water immersion time for solid poly- 
ethylene vs. cellular polyethylene materials 





oy 
o 


ow 
So 


Nn 
oO 


S 


4 


Thermal Conductivity 
G cal/(sec. cm2)(°C/cem) x 10 





; ' 
——— SOLID POLYETHYLENE 
— ——CELLULAR POLYETHYLENE 


PRE Se er pee 
+++ 








y | 
Lj — +--+ 4-4 
a ee 








7. 
 — 











30 40 100 
OAYS IMMERSION 

Fig. 2: Water absorption plotted against water immersion time for solid poly- 
ethylene vs. cellular polyethylene rgaterials 
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Fig. 3: Chart plotting thermal conductivity of cellular polyethylene vs. density 
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conditions, extruders that can be 
regulated both as to heat and 
pressure appear more adaptable 
to this critical operation. Aside 
from the actual extruding opera- 
tion, the machine used in process- 
ing cellular polyethylene must 
perform two additional functions: 
1) by application of heat, the ex- 
truder must cause the blowing 
agent to liberate the gas; 2) by 
maintaining uniformly high pres- 
sure in the barrel, head, and die, 
the extruder must ensure against 
premature expansion of the lib- 
erated gas before the material 
emerges from the die. A machine 
properly adjusted to heat and 
pressure will give a product with 
a smooth surface, a unicellular 
structure, and a uniform bubble 
size. Operating temperatures 
that are too high will give less 
uniform bubble size and a 
rougher surface with attendant 
cooling problems. Operating tem- 
peratures that are too low result 
in a high-density material. Opti- 
mum conditions for extrusion 
will vary with the particular ex- 
truder, the size of the extruded 
article, and the blowing agent. 

A method of preventing pre- 
mature gas expansion is to em- 
ploy a die that develops sufficient 
pressure. A minimum of 1000 
p.s.i. is usual for wire insulation, 
and pressures of 2000 p.s.i. are 
more satisfactory. High pres- 
sures can be maintained by em- 
ploying double- or triple-tapered 
dies to lengthen the over-all die 
length. The land length of the 
dies must be kept to a minimum 
to insure smooth surfaces. Land 
lengths equal to the diameter of 
the die are considered maximum. 

Under proper operating condi- 
tions, the cellular polyethylene 
will double in volume. This ex- 
pansion requires that the area of 
the die opening, minus the area 
of the wire or core, be 50% of the 
area of the finished insulation. A 
convenient formula for comput- 
ing the final diameter for a given 
die size or the necessary die size 
for a specific final circular cross- 
section diameter is: 

D— 3D-e 

where D = final outside diam- 
eter, D, — die diameter, and d 
== diameter of wire or core. 

For applications where higher 
densities are required, cellular 
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stock can be blended with a solid 
compound to 
achieve the desired density. 
Higher densities can also be ob- 
tained by extruding at reduced 
temperatures, thus limiting the 
extent of blowing. However, the 
results of limited blowing are ex- 
tremely difficult to reproduce 
and, in every case, it is recom- 
mended that all of the gas be lib- 
erated from the blowing agent 
during the extrusion operation. 
Serew temperature control is 
necessary with the insulation 
materials extruded today so as 
not to over-heat the compound. 
The exact temperature varies 
with the extruder. Temperatures 
from 20 to 100° C. have been used 
successfully. A screw length-to- 
diameter ratio of 12:1 or higher 
is more effective than lower ra- 
tios, while a high-compression- 
ratio screw is to be preferred to 
a low-compression-ratio screw 
of the same type. Screws of the 
constant-pitch, variable-depth 


polyethylene 
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type, with a three-to-four 
metering section, are foun: 
satisfactory. Preheating « 
wire or core to between 21 
260° F. is desirable for ach 
a smooth, regular surface. | 
temperatures tend to gi 
lumpy material; higher tem 
tures result in uneven coolin 
flattening of the insulation. 
While it is possible to us 
rect water cooling for thin- 
insulation, heavy walls req 
a long stretch of air cooling. ' 
rapid quenching of the produc 
will tend to flatten it becaus: 
its weakness at the extru 
temperature. Another cause of 
insulation deformation is the 
rapid contraction of the occluded 
gases before the polyethylene has 
had an opportunity to develop 
strength. It is possible, however, 
to minimize these tendencies by 
using the lowest compound tem- 
peratures that will give complete 
blowing and good forming be- 
havior in the die. 
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Applications 


Phenolics share in the general 
upsurge of experimentation and 
testing that has taken place in 
the field of plastics foams during 
the past year. One of the major 
results of this intensive examina- 
tion has been improved control 
of the properties of phenolic foam 
—a feature that has increased the 
practicality of the material for 
many existing applications and 
has made it suitable for a rela- 
tively new and potentially large- 
volume application—the use of 
foam for building insulation. 
Essentially, there are two types 
of phenolic foam available com- 
mercially—foam which is pro- 
duced in the conventional manner 
by a chemical reaction between 
resin and ingredients, and “pre- 
mixed” foams based on hollow 
phenolic spheres bonded together 
with various resins in much the 
same manner that cement binds 
gravel to form concrete. This lat- 
ter type of material, for which 


* New Products Engineering Dept., Bakelite 
Co., Div. of Union Carbide Corp., 30 E. 42 
St., New York, N. Y. 


the phrase “syntactic foam” has 
been coined, is unique among 
plastics foams, since its “foamy,” 
or cellular, character depends on 
the hollow nature of the spheres, 
rather than on any chemical re- 
action. 


Reaction-type foams 

The reaction-type foam results 
from a reaction between phenol 
and formaldehyde (the constitu- 
ents of a phenolic resin), a cata- 
lyst, and certain modifying agents. 
The prime characteristics of the 
foam produced are light weight, 
high stability, heat resistance up 
to 250° F., and nonflammability. 
It is also among the most inex- 
pensive of plastics foaming ma- 
terials. Since a composite struc- 
ture, about 40 to 60% open and 
closed cells, is formed during 
foaming, phenolic foam is a good 
thermal insulator with some 
acoustical insulating properties as 
well. 

In practice, phenolic can be 
foamed to densities ranging from 
% Ib./cu. ft. all the way up to the 
density of nonporous resin, 
which is about 80 Ib./cu. foot. 
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c resin foam of commer- 
ades has its best thermal 
ting value at a density of 

2 Ib./cu. foot. 
olic foams that are of this 
» have a “K” value of 0.18 
in./ft.2/°F./hour. However a 
ensity foam does have 
insulating properties when 
inically § compressed to 
densities. Compressing 
lensity foam maintains the 
ell walls of such foam, while 
asing the number of air cells 
in inch of thickness. Thus, 
insulating units per inch of 
thickness are provided, resulting 
in a lower “K” factor. Since 
density, either 
chemically or mechanically, in- 
creases the cost factor, it should 
be noted that a foam density of 
\% lb./cu. ft—which is one that 
has a “K” factor that is in the 
order of 0.26 to 0.28—is still with- 
in the range of insulation which 
is provided by the conventional 


increasing the 


materials. 


Building insulation 


The motivating factor encour- 
aging the use of phenolic foam 
for building insulation has been 
the successful development of 
installation techniques that make 
the best use of the foam’s unusual 
properties. One such technique 
involves the installation of the 
foam conventionally by filling 
wall spaces with precut, factory- 
produced slabs. A more desirable 
technique, from the standpoint of 
economy and speed, is based on 
foaming the material into hori- 
zontal prefabricated panels and 
structures on a moving conveyor 
belt. As a result of recent devel- 
opments, phenolic foam can also 
be adapted to foaming-in-place 
operations right on the building 
site, 

Laboratory research has re- 
sulted in phenolic resin formula- 
tions which will foam in a vertical 
wall cavity to controlled heights, 
at whatever insulating density 
desired, and with uniform density 
throughout the structure. These 
properties are controlled by car- 
rying out the reactions at high 
speed through the use of care- 
fully prepared formulations. As 
an example of the speeds in- 
volved, an 8-ft. wall cavity, about 
43 cu. ft. in area, is filled in less 
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Sandpapered to a fine texture and coated with a pore-sealing solution, phenolic 
foam may be worked as a handicraft material. (Photo, Bakelite Co.) 


than 60 seconds. The foam per- 
manently bonds itself to the wall, 
providing no-sag insulation. 

Since the foam does not act as 
a vapor barrier, a separate ma- 
terial, such as plaster board 
backed with aluminum foil, or 
polyethylene film, needs to be 
added. To handle a continuous 
foaming operation, special mixing 
equipment is needed. Equipment 
of this kind is being made avail- 
able commercially. 

In addition to thermal insula- 
tion, reaction-type phenolic foam 
can also be used as a handicraft 
material. Formulated to the prop- 
er density and strength, foam 
blocks may be produced with 
almost no grain. The blocks can 
be cut smoothly and cleanly with 
simple hand tools. Sandpapered 
to a fine texture and coated with 
a pore-sealing solution, the new 
foam may be formed into vases, 
bowls, trays, desk sets, and other 
items, with an appearance similar 
to carved stone. 

Normally resistant to water 
penetration, phenolic foam can, 
however, be made to be readily 
water absorbent. Blocks of the 
material, so produced, form 
highly useful bases for cut flower 
arrangements. The gaily colored 
blocks keep the flowers moist and 
fresh while eliminating the prob- 
lems of spillage that accompany 


conventional containers. Water- 
absorbing foam blocks also make 
excellent cigar-counter humidi- 
fiers. Other produced 
and colored phenolic foams are 


specially 


finding wide acceptance as light- 
weight decorative material, e.g., 
in motion picture and _ stage 
scenery construction and in retail 
store window and counter dis- 
plays. 


Syntactic foam 


A new concept in foamed plas- 
tics was introduced with the 
development and commercial ac- 
ceptance of syntactic foam. Hol- 
low, microscopic, phenolic-resin 
spheres may be bonded together 
with a polyester, epoxy, or phe- 
nolic to form a low- 
density, foam-like material. By 
choice. of binder and, also, by 
varying the ratio of spheres to 
binder, a wide range of foam 
densities can be obtained. One of 
the more obvious advantages of 
syntactic foam is that it may be 
used as a foamed-in-place ma- 
terial without the need for spe- 
cial equipment. Syntactic foam is 
capable of being utilized in tech- 
niques which make possible do- 
it-yourself applications. The un- 


binder 


1 The best sources for information on syntactic 
foam for do-it-yourself applications are the 
compounders of this material. Syntactic foam 
is compounded by: Palmer Products, Inc., 
Worcester, Pa.: and National Engineering 
Products, Inc., Washington, D. C. 
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By carrying out the reactions at high speeds, phenolic resin formulations can 
be foamed in a vertical wall cavity to controlled heights and with uniform 


density. As shown above (note clock to left of container), an 8-ft. wall cavity 
about 4.3 cu. ft. in area can be filled in less than 60 seconds. The foam per- 
manently bonds itself to the wall so it does not sag. (Photo, Bakelite) 


cured foam is normally handled 
as a putty-like mass which can 
be molded to shape, troweled 
surfaces, forced 
pressed into 
sandwich core structures. 


onto suitable 


into cavities, or 


The sphere is an ideal engineer- 
ing structure and the spherical 
cells of syntactic foam greatly 
contribute to its strength proper- 
ties. This shape 
brings to syntactic foam one of 


spherical cell 


strength-to-weight 
ratios of all plastics foams, along 


the highest 


with good insulating qualities. 
When with the various 
resin binders, some of which are 
room-temperature curing, the 
spheres produce a foam which is 


also among the most easily han- 


mixed 


dled of plastics foams. 

Perhaps the greatest potential 
for syntactic foam is as a core 
material in sandwich-type struc- 
tures. By the use of this 
controlled-foam technique, flat 
boards and contoured shapes are 
produced with equal ease. Syn- 
tactic foam materially reduces the 
flexibility of reinforced plastics 
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with negligible increase in weight. 
Experimental sandwich structures 
consisting of cores of phenolic 
polyester resin, and 
loose fibrous glass strands be- 
tween fibrous glass mats show 
flexural strengths ranging from 
1700 to 4500 p.s.i., tensile strengths 
between 1600 and 2900 p.s.i., and 
compressive strengths as high as 
12,100 p.s.i. 

Syntactic foam is finding ex- 
panding use as a core material for 
such reinforced applications as 
boat hulls and decks, and rein- 
forced sections of airplane struc- 
tures. 

Syntactic foam also presents a 
means of applying do-it-yourself 
techniques to repair of wood 
structures either in the home or 
in industry. Rotted-out wood 
structures can be repaired by 
troweling the syntactic mixture 
into the area and letting the 
putty-like foam cure, or set, until 
it is hard. The use of epoxy resin 
—a room-temperature curing ma- 
terial—as the binder in the foam 
contributes to its ability to cure 


spheres, 


without special equipment 
simple repairs can be ef 
and costly structural repla: 
avoided, with syntactic foa 

Either as a cast mate 
rotted-out wood structures 
a core material in sar 
structures, phenolic sy; 
foam can be easily sawed, p 
or drilled. 


Techniques 


S pecial techniques and for 
tions have been developed fi 
foaming of reaction-type ph: 
resins and, also, for the pre 

tion of phenolic syntactic 

In reaction-type phenolic fo 
these procedures control the ; 
nol-formaldehyde _ reaction 
yield a uniform, lightweight 
silient material. Syntactic foams 
which involve no chemical reac- 
tion during mixing are prepared 
by binding together hollow, 
microscopic phenolic spheres with 
appropriate eithe: 
phenolic, polyester 
resins. Putty-like in consistency, 


formulations 
epoxy, or 


syntactic foams can be used in 
techniques which make possible 
do-it-yourself applications. The 
following suggested formulations 
and processes have yielded satis- 
factory results in preparing phe- 
nolic foams. 


Reaction-type foams 


This type foam results from the 
utilization of the “built-in” heat 
of reaction of the phenolic resin 
to cause vaporization of the small 
amounts of water and solvent 
present in the mixture of resin 
and catalyst. During the foaming 
process, the resin changes rapidly 
from a free-flowing liquid to an 
infusible cellular solid. A proper 
balance of reaction and expansion 
results in the formation of a foam 
having a volume as much as 200 
times greater than the original 
liquid resin. 

Although the conversion proc- 
ess for making phenolic foam is 
very simple, involving as it does, 
the mixing of fluid resin and acid 
catalyst at room or slightly re- 
duced temperatures, the rapidity 
of the reaction makes the use of 
automatic equipment highly de- 
sirable, and certain special han- 
dling techniques imperative. 

In a typical foam formulation, a 
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ng agent and isopropyl! ether 
mixed with the liquid phe- 
resins. The isopropyl ether 


porated into the formula- 


to yield a finer, better grain 

he finished foam. To date, 

n emulsifier No. 40 (Atlas 

ler Co.) appears to be the 

satisfactory wetting agent. 
actual mixing, the wetting 

t is dispersed in the isopro- 
ether first and, then, with con- 
ious stirring, this mixture is 
led to the resin. 

\ typical catalyst formulation 
prepared by adding sulfuric 
1 very slowly and with con- 
ious. «stirring, to isopropyl 

er. In this operation, the mix- 
ng vessel should be immersed in 

ice bath or under a reflux con- 
lenser. 

The temperature should not be 

llowed to rise over 50° F 

When the sulfuric acid is thor- 
oughly mixed with the isopropyl 
ether, the catalyst is completed by 
adding phosphoric acid and 
thoroughly mixing. 

As a cautionary note, it should 
be realized that these acids are 
corrosive to skin, metals, woods, 
etc. Therefore, glass or porcelain 
vessels should be used and pro- 
tective goggles or face masks 
should be worn. Any acid 
splashed on the skin should be 
washed away immediately with 
copious quantities of water. Since 
the isopropyl ether is highly flam- 
mable, as well as somewhat toxic, 
it should be kept away 
sparks and flame; precautions 
should also be taken so that the 
user avoids breathing its fumes. 

The components are combined 
and beaten with an agitator. This 
beating introduces many small air 
bubbles into the resin. These bub- 
bles serve as “seeds” for the foam 
formation, and increase the liquid 
resin volume as much as 20 per- 
cent. When the volume of the 
solution has increased about 20%, 
the mixture is brought to 77° F., 
and hardener, also at a tempera- 
F., is added to the 
foamable resin. 


from 


ture of 77° 


The mixture is then agitated 
violently with a propeller-type 
stirrer for 5 sec. and immediately 
poured into the foaming container. 
The material will foarn in 7 to 8 

after adding the hardener. 

Catalyst concentration and tem- 
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perature of ingredients may be 
varied to influence the speed of 
the foaming Higher- 
density formulations made with 


reaction. 


blends of phenolic resins react 
more slowly than do the low- 
density formulations. 

Although phenolic foam can be 
produced in any container, it is 
generally advisable to maintain a 
slight back pressure on the solu- 
tion during the exothermic reac- 
tion. A simple method of obtain- 
ing this back pressure is to invert 
a container of the desired shape 
over the foaming pan. As the 
foam expands, the weight of the 
container provides sufficient back 
pressure and the foam uniformly 
fills the container. 

Since the entire operation from 
the introduction of the acid 
catalyst to the formation of a fully 
expanded block of low-density 
foam is completed in about 45 
sec., a cycle controller to initiate 
automatically the various steps 
in the process, is highly desir- 
able. The use of such automatic 
features greatly improves effi- 
ciency and uniformity in the pro- 
duction of the reaction-type phe- 
nolic foam. 


Syntactic foam 

In practice, syntactics are made 
by combining hollow, microscopic 
phenolic with either 
polyester 


spheres 
phenolic, epoxy, or 
resins in much the same way 
cement and gravel are mixed to 
form concrete. When bonded with 
any of these resins, the phenolic 
balloons produce a_ foam-like, 
low-density, cellular composite. 
Putty-like in consistency, the un- 
cured syntactic foam hardens into 
a material of high strength and 
light weight. Foams varying in 
density from 10 to 40 lb./cu. ft. 
can be simply and quickly pro- 
duced by varying the proportion 
of resin binder to the phenolic 


‘spheres. 


The following formulations and 
procedures are typical of various 
types of syntactic foams: 


(POLYESTER BINDER) 
Composition Parts by weight 


Polyester resin PLL-5000 50 
Phenolic spheres BJO-0930 50 
Peroxide catalyst 0.5 
Cobalt accelerator 0.5 


Procedure: Add a_ weighed 


amount of polyester resin to the 
bowl of a kneader-type mixer. 
With agitation, add the prope 
amounts of catalyst and accelera- 
tor. (CAUTION: It is extremely 
that they be 
separately since combinations of 


important added 
peroxides and cobalt naphthen- 


ate are explosively reactive.) 


Gradually add _ the phenolic 


Partially rotted porch beams 
are repaired with syntactic foam 
—a mixture of plastic resin 
and hollow phenolic spheres 
(Photo, Bakelite Co.) 


spheres to the mix. After these 
are added, continue mixing until 
the components are well-dis- 
persed. The resulting mixture will 
be a thick, putty-like mass which 
then may be placed in a suitable 
mold and cured at room tempera- 
ture. Temperatures up to 212° F. 
can be used to accelerate cure. 
The above formulation produces 
a foam which has a density of 10.5 
lb. /cu. foot. 


(EPOXY BINDER) 


Composition Parts by weight 
Epoxy resin ERL-2795 30 
Epoxy hardener ERL-2793 9 
Phenolic spheres BJO-0930 120 
Procedure: Add a_ weighed 
amount of epoxy resin to a 
kneader-type mixer. With agita- 
tion, add the proper amount of 
epoxy hardener. Gradually add 
the phenolic spheres to the mix 
and continue mixing until a thick, 
putty-like mass is obtained. This 
mass may then be hand troweled 
into place and cured at room 
temperature. Temperatures up to 
212° F. accelerate cure. A foam 
density of 8.6 lb./cu. ft. results. 
Test results indicate that the 
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upper limit of phenolic spheres 
which may be used in syntactic 
foam is 40% by weight or more 
than 70% by volume. Combina- 
tions of phenolic spheres and 
polyester or epoxy resin can be 
used to reduce material costs be- 
low the costs of the straight 
resins. 

Field experience has shown 
that the best method of handling 
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putty-like mixes of syntactic 
foams is with form of 
heated trowel. Hot troweling im- 
parts better flow properties to the 
mixture and makes it easier to 
form. Heated trowels have been 
successfully improvised by at- 
taching a_ standard 
other shaped blade to an ordinary 
household iron or electric solder- 
ing iron. 


some 


trowel or 





BY D. E. WEYER* 


Applications 


Three ready-to-use silicone pow- 
ders are available for making 
heat-stable, rigid foamed struc- 
tures. Properly foamed and cured, 
these three powders, Dow Corn- 
ing R-7001, R-7002, and R-7003, 
provide foams with a range of 
physical properties that make 
them adaptable to a variety of 
applications, including jet air- 
craft and guided missiles, as light- 
weight, stable thermal insulation, 
or as structural components. 
These three, easy-to-handle 
foam powders offer a number of 
advantages. Only heat is required 
to produce expansion—no addi- 
tion of catalyst or blowing agent 
is necessary; and, because none of 


the ingredients are toxic, the 


* Product Engineering Laboratory, Dow Corn 
ing Corp., Midland, Mich. 


Equal-weight samples of sili- 
cone foam and aluminum sheet 
supporting equal lead weights 
are exposed to flame. Silicone 
foam (left) remains rigid and 
insulates lead from heat. (Photo, 
Dow Corning Corp.) 


need to wear protective masks or 
gloves during fabrication is 
virtually eliminated. 

Each of the mixes produces a 
foam with a uniform pore pattern 
which is predominately spherical 
and unicellular. Atmospheric 
pressure and humidity have little 
effect on their foaming action, and 
the mold or cavity requires no 
preheating. The pressure exerted 
by the foams is practically negli- 
gible and the mold can be of light 
construction. As shown in Table 
I, p. 357, the density of the foams 
is determined by the expansion 
temperature. In many applications 
the foams may be cured in serv- 
ice. 


Properties of foams 


Foamed structures made from 
these mixes exhibit good physical 
and electrical properties, low 
moisture absorption, and are 
exceptionally heat-stable thermal 
insulators. (See Table II, p. 357.) 
Their heat stability is indicated 
by the fact that samples have 
been exposed to a temperature 
of 700° F. for 72 hr. with only 
slight dimensional change. Total 
weight loss after this period was 
less than 10 percent. Similar 
samples, heated to red heat by 
direct flame, did not burn and 
showed only slight surface 
change. 

Both R-7001 and R-7002 can 
be foamed-in-place between vari- 
ous types of skins. Although R- 
7003 cannot be foamed-in-place, 
it is the most rigid of the three at 
high temperatures and retains the 
highest order of compressive 
strength. 

At room temperature, foam 
made from R-7001 has good com- 
pressive strength. When exposed 


to elevated temperatures, 

ever, the foam becomes so 
rubbery without changin; 
pearance. For applications 

higher strength at ek 
temperatures is desirable 
foamed-in-place assembly 
be strengthened through th 
of suitable ribbed structures 

This thermoplastic ten: 
can be applied to advanta; 
forming the foam to a ds 
shape before final postcure, , 
the initial expansion, section 
be cut from the foam and hi 1 
again to temperatures around 
200° F. At this temperature, th: 
foam softens and it is possible to 
wrap or form the sections around 
air ducts, pipes, gasoline tanks. 
and the like. 

Expanded R-7001 is the most 
resistant to thermal shock. Sample 
sandwich structures have been 
cycled between room tempera- 
ture and 600° F. without cracking, 
The properties of R-7001 suggest 
its use in applications where a 
heat-stable, low-density foam is 
required, but where high com- 
pressive strength at elevated tem- 
peratures is not essential. 

Although similar to R-7001 in 
most respects, expanded R-7002 
retains a considerable portion of 
its original strength at tempera- 
tures around 500° F. When used 
as a structural member at ele- 
vated temperatures, this foam 
should be postcured for 48 hr. at 
480° F. to increase its high-tem- 
perature strength. In other appli- 
cations the foam will cure and 
harden during use. 

Although R-7003 cannot be 
foamed-in-place satisfactorily, it 
is stronger and retains consider- 
ably more strength at high tem- 
peratures than either of the other 
two mixes. It is best suited to the 
production of formed parts. The 
foam can be cut or carved to al- 
most any desired shape or can be 
machined to close tolerances. 

Sandwich structures can be 
made by bonding various types of 
skins to a preshaped block or 
sheet with adhesives. Appropriate 
heat-resistant adhesives which 
may be used effectively for such a 
sandwich fabrication procedure 
include Silastic! S-2007 and RTV 
Silastic. Silicone foaming pow- 
ders will foam-in-place and pro- 


1 Dow Corning silicone rubber. 
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ood adhesion to many ma- 
s. In some cases, a prelim- 
treatment is 


surface ad- 


e (see “Techniques,” below) 


Li. oitations 
ief limitation 
yne resins is 


of expanded 
friability. In 
this drawback 
be greatly reduced with suit- 
coatings and by foaming-in- 


instances 


[he long postcure required 
for maximum high-temperature 
strength is also undesirable in 
some applications. Experimental 
work on the foams is being di- 
rected toward minimizing both 
limitations along with producing 
lower-density foams for economi- 
cal reasons. 

The heat resistance of expanded 
silicone resins, coupled with their 
low thermal conductivity, suggest 
a broad potential in the field of 
high-temperature thermal insula- 
tion. At present, principal interest 
in the silicone foams centers 
about their use as a foamed-in- 
place sandwich core for jet air- 
craft and guided missiles. 


Techniques 


Dow Corning silicone foaming 
powders can be foamed to yield 
heat-resistant structures varying 
in density from 10 to 18 lb./cu. 
foot. Expansion takes place at 
moderately low temperatures 
ranging from 300 to 350° F'; 
therefore, no _ special heating 
equipment is required. Expansion 
can be accomplished in a circu- 
lating air oven, with strip heat- 
ers, heat lamps, or other similar 
heating devices. In applications 
where the silicone foams are used 
as thermal insulation, they can 





TABLE I: Effect of foaming temperature on density of silicone foams 





Expansion 


temperature R-7001 


°F lb./ft! 
300 14 
320 12 
340 11 
355 10 


Density 
R-7002 


Ib./ft. lb./ft. 
16 19 
14 16 
13 15 
12 14 


R-7003 





cgated with Dow Corning 994 
Varnish which can be applied 
with a paint brush or spray gun. 
Heating for 5 to 10 min. at 320° F. 
drives off the solvent, and leaves 
a coating that is slightly tacky 
until it is cured in contact with 
the foam. 

For casting blocks or sheets, the 
mold form or container is lined 
with metal foil or heat-resistant 
cellophane. After expansion, the 
foamed blocks or sheets can easily 
be removed from the form, and 
the foil or cellophane stripped off. 

Blocks or sheets can also be 
cast directly in mold forms, pro- 
vided the form surface has been 
properly treated with an effective 
release agent for rigid silicone 
foam structures, e.g., Dow Corn- 
ing C-4182. Its use on cavity walls 
results in silicone foams with 
smooth glossy skins which reduce 
friability. Easily applied by wip- 


ing a thin coating onto clean 
surfaces, Dow Corning C-4182 
gives best results if heated for 
5 to 10 min. at 300 to 350° F. to 
drive off solvent and to effect cure. 

Expanding and curing: The re- 
quired quantity of foamable 
powder can be poured into any 
opening at the top of the cavity. 
If the cavity walls are thin and 
a close dimensional tolerance is 
desired, outside supporting molds 
are suggested. One-quarter inch 
aluminum plates are satisfactory. 
These molds do not have to be 
preheated. 

After clamping the assembly, 
heat may then be applied by 
means of an air-circulating oven, 
heat lamp, or strip heater to pro- 
duce the foam. 

Foam density obtainable is de- 
termined by the expansion tem- 
perature. Table I, above, gives 
typical densities obtainable at the 





TABLE Il: Typical properties of silicone foams 





Property 


Expansion temperature, °F. 
Density, lb./cu. ft. 


Cell size, in. diameter, less than 


Compressive strength 
at 77°F., p.s.i. 


7-—— Open pan foam made from 


R-7001 R-7002 R-7003 





320 320 320 
12 14 16 


0.08 0.08 0.08 


100 200 325 


at 77°F., after 200 hr. at 500°F., psi. 100 190 210 
at 500°F., after 12 hr. at 500°F., p.s.i. 5 25 70 
at 500°F., after 200 hr. at 500°F., p.s.i. 
Weight loss 
during expansion, % 
after 1000 hr. at 500°F., % 
after 1000 hr. at 570°F., % 
after 72 hr. at 700°F., % 
Water absorption after 24 hr. immersion, 
% by weight 
Heat distortion temperature, °F. 
Flame resistance 
Dielectric constant at 10° cycles 
Power factor at 10° cycles 
Thermal conductivity, 
B.t.u./hr./sq. ft./°F./in. thickness 0.3 0.3 0.3 


be cured in service. 


Procedure 

Surface preparation: The sili- 
cone foaming powders will foam- 
in-place and provide good adhe- 
sion to asbestos paper and board, 
glass, ceramic, and silicone lami- 
nates without the need of special 
surface preparation. 

Where adhesion to smooth 
cavity walls is of prime impor- 
tance, however, a _ preliminary 
surface treatment is advisable. 
The smooth wall should be sanded 
lightly to remove gloss, and then 


>700 
—Do not burn— 
1.25 
0.00102 


1.26 
0.00105 


1.23 
0.0004 
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various expansion temperatures. 
The size and shape of the cavity 
also slightly affect the density of 
the foam 
The time required for the 
powder to melt and expand to 
maximum height is about 2 hours 
To insure against shrinkage, how- 
ever, the structure should be held 
at the expansion temperature for 
at least 
made up in forms coated with C- 
4182 can be 
form at this point and cured. Mold 


4 hours. Foamed pieces 
removed from the 


forms are thereby made available 
to accommodate another load of 
foaming powder. 

In most applications where the 
silicone foam is to be used as a 
thermal insulator, no postcure is 
necessary because the foam will 
cure and become hard during use. 
To develop good room-tempera- 
ture and high-temperature com- 
pressive strength, a postcure of 
24 to 48 hr. at 480° F. 
mended. The curing oven tem- 


is recom- 
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perature should be raised gradu- 
ally to 480° F. in increments of 
25° F./hr., held at 480° F. for 24 
hr., and then cooled to room tem- 
perature over a period of approx- 
imately 4 hours. 

Quantity 
weight of silicone foaming powder 
normally required to fill various- 
size cavities at different expand- 


determination: The 


ing temperatures can be deter- 
mined by means of a simple ratio 
as follows: 

Pounds foaming powder required = 
Foam density at 


expansion temp. 


Cavity volume, 
cu. in. 
1728 
or: 
Pounds foaming powder required = 


Foam density at 
expansion temp. 


Cavity volume, 
cu. in. 


For a more uniform cell struc- 
ture, about 10% excess powder 
should be added to the cavity to 
assure an overflow. 





E poxy resins can be converted 


into foamed or expanded plastics 
which are suitable for many ap- 
plications, e.g., encapsulation of 
electronic components, thermal 
insulation, and as core materials 
in sandwich-type structures for 
rigid flooring, bulkheads, doors, 
ete. 

Two-component liquid systems 
and single-component epoxy 
foaming resins are available. In 
both types, a chemical blowing 
agent must be included in the for- 
mulation, as well as the curative. 
The blowing agent is responsible 
for liberation of the gas which 
produces the expansion of the 
resin. Wetting agents also are fre- 
included. When neces- 
sary, a volatile liquid may be 


quently 


added in order to absorb some of 
the exothermic heat. 
Two-component liquid systems 
are available which have rela- 
tively short working lives. Heat is 
essential to induce foaming and 
may be supplied externally or re- 
sult from the exothermic heat of 
the curing reaction. When potting 
delicate components, or if a very 
uniform cell structure is desired, 
high exotherms must be avoided. 
Additional heat-curing generally 
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is recommended after the foaming 
operation. An excellent foamed 
cell structure has been reported 
for an epoxy-polyamide system, 
which can be prepared with ex- 
ternal heating, using dimethyl- 
dinitrosoterephthalamide as the 
blowing agent. 

Single component epoxy foam- 
ing resins, in powder form, have 
extended storage lives. 


Prefoamed blocks 

More recently, a manufacturer' 
has announced the availability of 
prefoamed blocks of epoxy resin. 
The blocks are made by simul- 
taneously foaming and-curing an 
epoxy formulation under 
very carefully controlled condi- 


resin 


tions. 

Since the end product is ther- 
moset, it is unaffected by solvents 
and has a temperature resistance 
expected of cured epoxy resin. It 
is classified as a rigid foam and is 
readily machinable by ordinary 
woodworking tools. Because of its 
fine, uniform structure and com- 
plete freedom from grain, it may 
be carved or machined with great 
ease, leaving a good surface on 
which finishing coats may be ap- 
iD & R Pilot Plants, Inc., Hazardville, Conn. 


plied. It has exceptionally 
dimensional stability and 
made from the foam show 
plete freedom from warping 
excessive dimensional chang, 
exposure to moderately el 
temperatures and high hum 
The core structure is essent 
unicellular and therefore the 
terial lends itself well to flota 
applications. 

Large foam blocks availabl: 
sizes up to 1 by 2 by 6 ft. are fi 
ing particular utility in tool ro 
where they are excellent b: 
materials for templets, check { 
tires, and models. Another si 
gested application is the maki 
of building panels in which t! 
sheets of foam are covered on on 
or both with decorativ: 
using either 
resins or epoxy resins. 


sides 


skins, polyester 
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aming Agents 


j. MASSEY* 


se of foaming agents to pro- 
ellular plastics and rubber 
ts has expanded greatly in 
ast few years. The variabil- 
1d uniqueness of properties 
may be obtained have al- 
| manufacturers to produce 
products of great utility in diverse 
rms. The general area of cellu- 
lar products has two major classi- 
fications. One is discrete or uni- 
cellular material, and the other 
is continuous or interconnecting 
cellular material. The unicellular 
products are generally made from 
organic blowing agents which, 
upon decomposition, produce ni- 
trogen. Continuous cellular foams 
may be made by the use of car- 
bon dioxide (free or from. car- 
bonates) or other gases. 

Cellular polymers can be made 
principally by five methods: 1) 
incorporating a chemical “blowing 
agent” into a resin or rubber 
mix to form a gas by chemical 
reaction induced by heat; 2) in- 
corporating a specific bifunctional 
compound (i.e., a diisocyanate) 
into a polyester which reacts to 
liberate a gas and also to cross- 
link the resulting foam into a rigid 
or flexible structure; 3) whipping 
air into a colloidal resin or rubber 
suspension and gelling the porous 
mass, e.g., foamed latex; 4) in- 
jecting a gas into a partially vul- 
canized rubber or resin mix under 
high pressure in an autoclave; 
and 5) incorporating a nonchemi- 
cal gas-liberating agent into a 
rubber or resin mix which, when 
heated, releases a gas (i.e., a gas 
adsorbed on a finely divided 
solid). 

Although all five methods are of 
commercial importance, only the 
first two use chemical foaming or 
blowing agents. 


Blowing agents 
Blowing agents are chemical 
additives for plastics and rubber 
ct Specialist, Rubber Chemicals Section, 
ment Dept., Monsanto Chemical Co., 


Chemicals Div., Nitro, W.Va. 
rences were prepared by the editors. 


FOAMING AGENTS 


that decompose on heating, yield- 
ing gases which produce light- 
weight cellular products. Several 
inorganic compounds (e.g., so- 
dium and ammonium bicarbonate, 
sodium: nitrate, ammonium ni- 
trite) have been used for many 
years as a cheap source of gas 
for manufacturing sponge rubber. 
Unlike with the inorganic com- 
pounds, use of an organic blowing 
agent has the advantage that the 
temperature at which gases are 
evolved can be closely controlled, 
and therefore the process of pro- 
ducing evolved gases can be regu- 
lated. Organic blowing agents al- 
so produce gas under pressure 
and can develop great effective- 
ness with relatively small quan- 
tities. 

Considerable patent activity has 
been observed for the last year or 
two, revealing active interest in 
the development of new blowing 
agents. None of the compounds 
revealed have been commercial- 
ized. Table I, p 360, summarizes 
the more important commercial 
products. 

The blowing agent is generally 
incorporated into the resin via 
fine grinding with a plastisol. If 
the plasticizer concentration in 
the plastisol is too low for proper 
dispersion or if dry rubber is 
used, direct milling may be em- 
ployed provided the stock can be 
kept below the decomposition 
range of the blowing agent. The 
resin or rubber mix containing 
the blowing agent is transferred 
to appropriate molds for heating 
and/or vulcanizing. A two-stage 
heating cycle is often used 
with polyvinyl chloride—the com- 
pounded plastisol is heated above 
the decomposition temperature 
and then cooled to room tempera- 
ture. The cooled, partially ex- 
panded article is removed from 
the mold and further heated at a 
critical temperature to attain the 
desired expansion without de- 
forming the article. 


Although expanded rubbers 


may be highly filled, use of fillers 
in plastics compositions sometimes 
becomes complicated because of 
their effect 
chemical that serves to supply the 


adverse upon the 
gas which acts as the foaming o1 
blowing agent. 
For unicellular 
10 parts blowing agent per 100 


rubbers, 5 to 


parts of rubber hydrocarbon are 


used; for unicellular vinyl, the 
amount varies between 10 and 20 


parts per 100 parts of resin 


Bifunctional compound 


The second major technique, 
using the reaction of a specific 
bifunctional compound with a 
polyester to liberate a gas, is ex- 
emplified in the manufacture of 
urethane or isocyanate foam. 

In a broad sense, the use of 
follows the blowing 


agent concept with the diisocy- 


isocyanates 


anate providing the source of the 
gas (carbon dioxide) as well as 
the cross-linking medium. The 
chemistry of the isocyanate foams 
is concerned principally with the 
reactions of isocyanates with 
three types of compounds (alco- 
hols, water, and carboxylic acids) 
as shown in the following three 
equations: 

RNHCOOR’ (1) 


CO: (2) 
CO: (3) 


RNCO + R’OH > 
2RNCO H.O -» RNHCONHR 
RNCO R'COOH-» RNHCOR’ 


‘The first reaction is of primary 
importance in cross-linking re- 
actions, while the second and 
third reactions serve to generate 
gas for foaming, as well as cross- 
linking. 
In the 
tolylene diisocyanate is used in 


preparation of foams, 
conjunction with a liquid or low- 
melting polymer containing reac- 
tive groups such as hydroxyl and 
carboxyl groups. The polymer 
most frequently used is a poly- 
ester. For rigid foams a highly 
branched polyester is used, while 
for flexible foams a polyester hav- 
ing only a little branching is pre- 
ferred. 

If the polyester used has a high 
acid number, reaction of the iso- 
cyanate with the carboxyl groups 
generates the gas for foaming. 
When polyesters of low acid num- 
ber are used, 1 to 2% of water is 
added to decompose the excess 
isocyanate and thus produce car- 
bon dioxide gas. A tertiary amine 
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TABLE |: Principal commercial organic blowing agents 





Trade name 


Nitroso compounds 


Unicel ND DuPont 
Vulcase! BN ICI 


Azo compounds 


Unicel DuPont 
Porofor DB Bayer 
Vulcasel AN ICI 


Naugatuck 
Bayer 


Celogen AZ 
Porofor 505-A 


Porofor N 


Porofor 254 Bayer 


Hydrasides 
Porofor BSH 


Celogen Naugatuck 


Azide 


Wingcel S Goodyear 


Mixture 


Sherwin- 
Williams 


Blowing Agent 1475 


Manufacturer 


Active compound 


Structure 





CH,-N CH, 


N, N’-Dinitrosopenta- 
methylenetetramine 


H.C 


Diazoaminobenzene 
(1,3-diphenyltriazene) 


Azo-dicarbonamide 
(1,1’-azobis-form- 


amide) 
H;C 


2,2’-Azo-isobutyro- 


nitrile 


Azo-hexahydrobenzo- 
nitrile 


Benzene sulfony!l- 
hydrazide 


p,p’-Oxy-bis-benzene- 
sulfonylhydrazide 


p-tert-Butylbenzoyl- 
azide 


Mixture of urea and 
biuret 


ON-N 


CH, N-NO 
N — CH, 
H 


oO 


H,.N-C-N=N-C--NH, 
CN 


| | 
H.N-C-N-C-NH, 





may be used as a catalyst, and an 
emulsifier may be added as a 
means of assisting the mixing 
action. 

In the operation, all ingredients 
may be mixed at one time, using 
good agitation. Just as the evolu- 
tion of gas begins, the liquid mix- 
ture is poured into the mold or 
cavity to be filled and the foaming 
reaction proceeds without the ap- 
plication of heat or pressure. The 
best physical properties are ob- 
tained, however, if a short cure 
at 70 to 125° C. is used. The foam- 
ing recipe must be carefully ad- 
justed to provide gas evolution 
at a suitable rate and before gela- 
tion occurs. 

The density of the foam is regu- 
lated by controlling the extent of 
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the reaction between isocyanate 
and water or carboxylic acid. The 
time and degree of mixing the in- 
gredients must be carefully con- 
trolled. The preparation of flexible 
foam requires 15 to 40 parts of 
diisocyanate per 100 parts of 
polyester, while rigid foams usu- 
ally require 60 to 100 parts of 
diisocyanate. 
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ow to make Vinyl Foam 
without special equipment... 


Use DuPont BL-353 Blowing Agent 


To stimulate your inventive mind, 
here are just a few typical examples 
of the wide variety of products be- 
ing made from vinyl expanded with 
DuPont BL-353. 

Du Pont BL-353 is a chemical blow- 
ing agent. For ability to produce ex- 
panded vinyl with a wide range of 
physical properties it has no equal. 
Here are a few of the many advan- 
tages you can derive from using this 
general purpose blowing agent: 


No Special Equipment 

With DuPont BL-353, low density 
vinyl foam can be made at atmos- 
pheric pressure without any special 
equipment. 


Can also produce Cellular Vinyl 
BL-353 is equally well suited for pro- 
ducing cellular vinyl, in which, unlike 
vinyl foam, the cells are not inter- 
connected. 


Wide Range of Properties 

With only slight variations in the 
formulations and processing condi- 
tions, vinyl foam or cellular vinyl can 
be obtained in a wide range of physi- 
cal properties—from rigid to soft and 
resilient, and in densities ranging 
from 2.5 to 35 Ibs. per cu. ft. 


Uniform Cell Structure 

BL-353 produces vinyl foam and cel- 
lular vinyl with fine, uniform cells in 
either thick or thin sections. With 
dielectric heat for fusion and curing, 
vinyl foam slabs up to 6 inches in 
thickness can easily be produced. 


Variety of Colors 

Foam in a variety of colors (including 
snowy white) can be made with 
BL-353 because it imparts no color 
or odor to the resin. 


} 
— J 


woe =~ 


CELLULAR VINYL OR VINYL FOAM—Both types of expanded vinyl can be made with 


DuPont BL-353. Pictured above, approximately '/i2 actual size, are products made of 
both types in a wide range of physical properties. The siab cushion, fish net floats and 
boat fender are of celiuvlar vin'‘| (all by Linen Thread Co.). The thin sheet and belt (Crest 
Chemical Industries Corp.) and the two children's toys are made of vinyl foam. 
The shoe soles (Foam King, Inc.) are made of both cellular vinyl and vinyl foam. 


WRITE FOR BULLETINS, SAMPLE 
Two bulletins which give complete data on BL-353 from chemical 
composition to uses and availability, are yours for the asking. Ask 
for a sample too, for testing in your own production equipment. 
Write to E. I. duPont deNemours & Co., Inc., Chemical Sales, 
Explosives Dept. MPE, 2543 Nemours Bldg., Wilmington 98, Del. 


~ 





DUPONT BL-353 


CHEMICAL BLOWING AGENT 


REG. U.S. PaT. OFF. 
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DEVILBISS 
CATALYST SPRAY EQUIPMENT 


(Eliminates pre-mix and pot-life problems) 


When your spray requirements call for a simplified, effi- 
cient application of catalyzed foams or coatings: 
polyester laminates ¢ epoxies « iso-foams (urethane and poly- 
ethers) ¢ converted varnish ¢ wash primers (zinc chromates ) 
look to DeVilbiss for a complete line of spray equipment, 
technical experience, and research facilities, DeVilbiss 
engineers will be glad to analyze your application prob- 
lems. Write the DeVilbiss Company, 290 Phillips Avenue, 
Toledo 1, Ohio. 

{| = | 
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Spray Booths 


Hose and 
Hl l Connections 
Spray Guns Air Compressors 

Complete 
Finishing Systems 


Respirators 
and Hoods 


Paint Heaters and 
Material Tanks 


Air and 
Fluid Regulators 


FOR BETTER SERVICE, Buy 


THE DeEVILBISS COMPANY, Toledo 1, Ohio DeViteiss 
London, England iid) 





Barrie, Ontario 
Branch Offices in Principal Cities 


i ™~ 


MOLDED FOAM STYRENE 








Additional copies of the 


famous, authoritative 


& Manufacturing Corporation, 
America’s most experienced custom molder of foam 


Ambassador Plastics 


Plastics Properties Chart 


styrene—specializing in high volume automatic produc- 


han id betin edie available to subscribers 


Experience in molding foam styrene insulation, packag- in limited quantities 
ing, displays, flotation devices, decorations and toys. 
Facilities include complete mold making shop, finishing 
and decorating equipment, complete staff of engineers— 


Order now . . . don’t delay! 








including packaging engineers. 
Special techniques: hard surface, molding in color, ex- 


tremely low density, thin sections and bonding to polyes- 
ter glass and other materials. 


APM 
AMBASSADOR PLASTICS & MFG. CORP. 


310 W. Erie St., Chicago 10, Ill. 
Whitehall 3-0171 











This clearly printed, wall-size chart contains es- 
sential data on the physical, chemical, thermal, 
electrical, and molding characteristics of all com- 
mercially available thermoplastics and thermo- 
setting plastics. The identical chart is included 
with this copy of the Encyclopedia. 


While the charts last, they are available at 
$1.00 each. 


No COD’s. Cash or check with order, please. 


industrial Magazine Service, Inc. 


575 Madison Avenue New York 22, N. Y. 
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BB cadh speaking, the basic raw 
materials used in the synthesis of 
commercial plastics are: salt, sul- 
fur, lime, air, water, coal, petro- 
leum, and cellulose. 

Salt: Electrolysis of salt in 
water solution yields chlorine, 
sodium hydroxide, and hydrogen. 
Hydrochloric acid is produced by 
burning chlorine in the presence 
of hydrogen. 

Sulfur: Sulfuric acid is ob- 
tained by the catalytic oxidation 
of sulfur dioxide, produced by 
burning sulfur in air to sulfur tri- 
oxide, which with water yields 
sulfuric acid. This and other in- 
organic compounds of sulfur are 
used to produce a large variety of 
resins and plasticizers. 

Lime: Lime is calcium oxide 
which is prepared by removing 
carbon dioxide from limestone 
(calcium carbonate) by heating 
(calcining). Its significance to the 
plastics industry lies in its reac- 
tion with coke at a temperature 
of about 3600° F. to yield calcium 
carbide, which is used for the 
manufacture of acetylene. 

Air: Oxygen and nitrogen are 
available in inexhaustible quan- 
tities in the atmosphere. The 
former is used directly in oxi- 
dation processeS or may be ob- 
tained in concentrated form by 
fractionation of liquefied air. Ni- 
trogen from air is the chief source 
of ammonia and nitric acid. 

Water: Water serves as the 
primary industrial source of 
hydrogen used in the manufac- 
ture of hydrochloric acid, ammo- 
nia, and hydrogenated products. 
Methyl alcohol is formed by 
treatment of a mixture of hydro- 
gen and carbon monoxide. Par- 
tial oxidation of this alcohol with 
air yields formaldehyde, an im- 
portant chemical in resin manu- 
facture. Water is an essential raw 
material in the synthesis of acety- 
lene from calcium carbide. Water 
is further reacted with acetylene 
to form acetaldehyde. 


Chemicals from coal 

Large quantities of bituminous 
coal are carbonized in chemical- 
recovery coke ovens to make coke 





Organic Intermediates 


and “coal chemicals.” | 
ically, the principal pri 

coke, most of which is co 

in the blast furnaces of t! 
industry to convert iron nt 
pig iron. As a result of tl co 
nomic condition, product 
coal chemicals is largely red 
to demand for steel, and not 
demand for the chemicals the 
plastics industry and oth . 
sumers of these products. Despit, 
this limitation, huge quantities of 
coal chemicals and their deriva- 
tives are used in the manufact 
of plastics. 


Ire 


For the plastics industry th: 
coal chemicals that are by far the 
most important are benzene and 
naphthalene. Benzene is the prim, 
chemical used for synthesis 
phenol, which is chiefly consumed 
in making phenolic resins. Ben- 
zene is also used in equally large 
quantities for the synthesis of sty- 
rene, the monomer for production 
of polystyrene. Maleic anhydride 
and other intermediates also aré 
synthesized from benzene. The 
largest use for the naphthalene 
from: chemical-recovery coke 
ovens is its controlled oxidation to 
phthalic anhydride, used in large 
quantities for the manufacture of 
alkyd resins and plasticizers. Un- 
til recent years benzene came ex- 
clusively from the carbonization 
of coal, but the limitations men- 
tioned above have led to some 
supplementary production from 
petroleum during the last few 
years. Coal carbonization is still 
the only commercial source of 
naphthalene. 

Among the other chemicals re- 
covered from the tar and the light 
oil of coke-oven plants are cresol 
and other tar acids used in mak- 
ing certain types of phenolic 
resins, and toluene, xylene, cou- 
marone, and indene, all of which 
find use in manufacture of some 
plastics and resins. 

The hydrogenation of coal is a 
potential source of the same types 
of chemicals now recovered from 
coal-carbonization plants. Al- 


though this process has not yet 
attained full-scale commercial use, 
it is a promising future sup- 
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med 
sen- 
irge 
sty- 
tion 
ride 


are 


RECENT DEVELOPMENTS 


vronitrile (Eastman Chemi- 

ducts, Inc.), derived from 

raldehyde, is now avail- 
n commercial quantities. 
hort, compact molecule has 
tive nitrile group available 

rious additions. Thermal 
ng, selective oxidation, or 
rogenation produce metha- 
nitrile. 


Alpha-olefins derived from fatty 
alcohols (Chemical Products 
Div.. Archer - Daniels - Midland 
Co.) are almost colorless, odor- 
less liquids at room temperature, 
with unusual reactivity and good 
solubility characteristics. 


Two novel epoxy compounds, 
dipentene monoxide and alpha- 
pinene oxide (Becco Chemical 
Div., Food Machinery and Chemi- 
cal Corp.), are suggested for use 
as intermediates in the manufac- 
ture of plasticizers, protective 
coatings, insecticides, bactericides, 
lubricant additives, adhesives, 
flotation agents, perfumes, flavor- 
ings, and pharmaceuticals; as re- 
actants in organic synthesis; and 
as solvents. 


A hydrocarbon oxidation process 
(Scientific Design Co., Inc.), by 
which a variety of aromatics are 
produced from _para-diisopro- 
pylbenzene by air oxidation, will 
be used to manufacture phthalic 
anhydride, isophthalic acid, tere- 
phthalic acid, dimethyl tere- 
phthalate, dimethyl isophthalate, 
and benzoic acid (Standard Oil of 


Indiana). 


Methallyl chloride (Organic 
Chemicals Div., Food Machinery 
and Chemical Corp.) can be self- 
polymerized or copolymerized 
with a wide variety of reactive 
monomers. 


Triallyl citrate (Chas. Pfizer and 
Co., Ine.), a new industrial 
chemical, is particularly useful in 
the plastics industry as a cross- 
linking agent for polyester resins. 
It can be polymerized to hard, 
brittle thermoset polymers. 


A new chemical building block, 
glycidyl methacrylate (GMA, Du 


Pont Finishes Div.), offers a con- 
venient way of introducing 
epoxide groups into vinyl poly- 
mers or, conversely, vinyl groups 
into condensation polymers. The 
monomer will polymerize therm- 
ally, with ultra-violet light, or 
with the usual free radical or 
ionic polymerization catalysts. 


A pure form of d-limonene, used 
in the production of synthetic 
terpene chemicals and resins, is 
now offered in tank-car quanti- 
ties (Florida Molasses Corp.); d- 
limonene is the main constituent 
of orange and grapefruit oil and 
is recovered as a by-product in 
the manufacture of citrus pulp 
and molasses. 


An acetal resin (Delrin, Du 
Pont), made by the polymeriza- 
tion of formaldehyde, has an ex- 
cellent combination of high tensile 
strength, toughness, high melting 
temperature, good fatigue life, 
dimensional stability, solvent re- 
sistance, and resistance to defor- 
mation. 


A new saturated fatty alcohol 
(Adol 45, Chemical Products Div., 
Archer-Daniels-Midland Co.) is a 
long-chain diol with a high melt- 
ing point of 69° C. It is a prac- 
tically odorless hydroxy stearyl 
alcohol derived from _hydro- 
genated castor oil. 


Commercial production of pure- 
grade flake trimethylolpropane 
(Chemical Div., Celanese Corp. 
of America) at a lower price 
makes possible economical use of 
this high-quality aldol product in 
a number of basic processing 
areas. Trimethylolpropane is an 
important component in produc- 
tion of polyurethane and alkyd 
resins. 


Two chemical products of pine 
gum, developed by U.S. Depart- 
ment of Agriculture scientists, are 
now available commercially. The 
first, maleopimaric acid (Eastman 
Kodak Co., Distillation Products 
Div.), has applications in prod- 
ucts requiring a plasticizer, emul- 
sifier, or resin. The other, pinane 
hydroperoxide (American Cyan- 





amid Co.), is a catalyst with ap- 
plications in the production of 
certain plastics. 


Four silicon chemical _inter- 
mediates (Organo-Functional Si- 
lanes, Silicones Div., Union Car- 
bide Corp.) can be reacted with 
organic chemicals as _ organic 
chemicals. They are useful in the 
modification of ingredients of 
emulsifiers, antistatic agents, siz- 
ing and finishing agents, synthetic 
resins, and others. 


Four reactive, unsaturated mono- 
mers (Ohio-Apex Div. of Food 
Machinery and Chemical Corp.) 
are capable of being polymerized 
into hard, infusible resins. Three 
of the materials (diallyl adipate, 
diallyl diglycollate, and diallyl 
isophthalate) are difunctional; 
the fourth (diallyl maleate) is 
trifunctional. These monomers are 
suggested as cross-linking agents 
for all types of reinforced plastics 
operations. 


Surface-active lignin sulfonate 
(Orzans, Crown Zellerbach Corp.) 
precipitate readily from solutions 
and cling to fibers or other ma- 
terials present. The product is 
used as a binder for fibers, reten- 
tion of fines, an emulsifier, an 
emulsion stabilizer, a flocculant, 


. . . 
a dispersant, an extender in poly- 


vinyl adhesive, and as an in- 
gredient and extender in phe- 
nolic resins. 


Titanium trichloride (Stauffer 
Chemical Co.), used as a catalyst 
in the production of polyolefins, 
is now available in quantities 
ranging up to hundreds of pounds. 
The material, which is a dark 
purple powder with a density of 
7 to 30 Ib./cu. ft., is soluble in 
water, ethyl alcohol, and acid 
solutions and insoluble in ethyl 
ether and organic solvents. 


A new polyester resin incorporat- 
ing isophthalic (Oronite Chemical 
Co., subsidiary Standard Oil Co. 
of Calif.), it is claimed, can be 
diluted with 10 to 15% more sty- 
rene than when using phthalic 
anhydride and still retain the 
same level of strength properties. 
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plementary source of coal chemi- 


cals for use in segments of the 
plastics industry. 

Coke finds some important uses 
in making chemicals for plastics 
manufacture. When coke and lime 
(secured from limestone) are 
heated to a high temperature, cal- 
cium carbide results and from this 
material is obtained acetylene, an 
important building block for vinyl 
resins and acrylonitrile. Melamine 
may also be produced from cal- 
carbide by a series of 
operations involving 


cium 
chemical 
cyanamide. 

Coke is also gasified by steam 
in the water-gas process to make 
a mixture of hydrogen and carbon 
monoxide, which may then be 
catalytically converted into meth- 
anol, ammonia, or urea. Con- 
trolled oxidation of the methanol 
yields formaldehyde, an impor- 
tant chemical used in manufac- 
ture of resins. Until recent years 
coke was the sole source of these 
chemicals but, as is pointed out 
below, natural gas is now also be- 
ing used as a raw material. 


Petroleum and natural gas 
Chemicals derived from these 
raw materials have recently been 
called “petrochemicals.” The 
growth of the petrochemical in- 
dustry has been very rapid and 
today some of the most useful 
chemical building blocks for the 
manufacture of plastics come al- 
most entirely from this source. 
The most important of the 
petrochemicals are the aliphatics, 
and all but a small percentage of 
aliphatic chemicals produced in 
the United States originate in pe- 
troleum or natural gas. Ethylene 
is undoubtedly the most versatile 
and useful of the aliphatic build- 
ing blocks used in production of 
plastics, since it is the monomer 
of polyethylene. It is used along 
with benzene to make styrene, 
and also enters into the synthesis 
of vinyl chloride and ethylene 
oxide. Originally, ethylene was 
recovered from refinery gases as 
such, but demand has been so 
very great that now it is largely 
produced from light hydrocarbons 
by thermal cracking. Propylene, 
obtained by similar methods, 
leads to production of isopropyl 
acetone, and _ thence 
methacrylate, also to 


alcohol, 
methyl] 
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propylene oxide and other chemi- 
cals. n-Butylene by dehydrogen- 
ation is converted into butadiene. 

Natural gas has now largely 
displaced coke as the raw materi- 
al for production of the synthesis 
gas from which ammonia, urea, 
and methanol are manufactured. 
As stated before, methanol is the 
product from which formalde- 
hyde, an important plastics chem- 
ical, is produced. In addition to 
the calcium carbide source men- 
tioned, substantial quantities of 
acetylene are being made today 
by controlled cracking. 

The aromatic petrochemicals 
have come along only within the 
last few years to supplement the 
supply that for a long period came 
exclusively from carbonization of 
coal. Production from petroleum 
sources is very largely toluene 
and xylenes, whereas the light oil 
from coke ovens is predominantly 
benzene. These aromatic hydro- 
carbons are obtained by the cata- 
lytic reforming of certain petro- 
leum distillates. The petroleum 
aromatics find much the same 
uses in the plastics industry as 
those from coal. One distinctive 
adaptation, however, is the man- 
ufacture of phthalic anhydride by 
the controlled oxidation of ortho- 
xylene in place of naphthalene. 

Probably the most useful agri- 
cultural product used by the plas- 
tics industry is cellulose, usually 
obtained from wood or cotton. 

When cellulose is reacted with 
various chemicals, cellulosic plas- 
tics are produced. Ethy] alcohol, 
from which ethylene may be 
obtained, is produced by fermen- 
tation of grain or other plant 
products. Furfural, from which 
furan resins are made, is obtained 
from corncobs, oat hulls, and 
other farm products. Glycerol, 
obtained by the hydrolysis of fats 
and oils, is used in manufacture 
of alkyd resins. Agricultural 
products, although having very 
diverse applications in the plas- 
tics industry, constitute a rela- 
tively small proportion of the raw 
materials in comparison with the 
large contributions from coal, pe- 
troleum, and natural gas. 


Solvents as intermediates 
Many solvents produced from 

the raw materials described above 

find use as intermediates for the 


preparation of other 
chemicals. Solvents can | 
directly in resin manu 
e.g., methanol used for 
lated urea textile resin: 
panol used for propylate 
coating resins, etc. They c: 
be used for the preparat 
plasticizers, e.g., n-butan: 
for butyl esters (phtha 
ethylene glycol used for 
meric plasticizers, ethanol 
for ethyl esters (phthal 
methanol used for methy] 
(phthalates), etc. 

Finally, solvents can be used 
to prepare resin intermediates, 
As an example, methanol is used 
in the preparation of formalde- 
hyde which in turn is used in 
the manufacture of phenolic, urea, 
and melamine resins. Another 
example is ethanol used to make 
the acetaldehyde and pentaeryth- 
ritol that goes into the manufac- 
turing process used to make the 
alkyd resins. 
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Colorants for Plastics 


LLIAM H. PEACOCK* 


T. roduce the many attractive 
effects found in modern 
plastics, the trade colorists and 
engineers use many synthetic col- 
orants and a few of natural origin. 
More than 800 coloring agents are 
domestically available, each of 
which might be used on occasion 
with greater or lesser advantage. 
On the basis of experience, how- 
ever, colorists have found that 
only about 10% of these available 


col 





An extra-conductive oil furnace 
carbon black (Vulcan R XC-72, 
Godfrey L. Cabot, Inc.) is avail- 
able for use in antistatic and high- 
ly conductive rubber and plastics 
compounds. The low resistivity of 
this new black, compared to other 
conductive carbon blacks avail- 
able commercially, is attributed 
to its small particle size, high de- 
gree of permanent chain particle 
structure, low volatile content, 
and high surface area. 


A new high-strength phthalocy- 
anine blue pigment (Cyan Blue 
Toner XR 55-3760, American 
Cyanamid Co.) is designed pri- 
marily for use by the plastics, 
rubber, and floor-covering indus- 
tries. It is said to possess good 
heat and light resistance and to 
provide ease of dispersion and 
good strength development even 
under adverse milling conditions. 


Special dispersions for injection 
molding (Formacolor LP, West- 
chester Plastics, Inc.) and for ex- 
trusion (Unicolor LP) of linear 
polyethylene have been devel- 
oped. The colorants are mixed in 
a linear polyethylene base to form 
masterbatches which can then be 
extended by the molder or ex- 
truder using them. 


A colorless fluorescent agent 
(Tinopal PCRP, Geigy Chemical 


colorants are needed in order to 
achieve all of their effects 
(1,5,6) . 

There are three special rules 
plastics technicians should know: 

1) Colorants have _ different 
properties in different media; 
therefore, their properties in one 
plastic are no certain criteria of 
their characteristics and adapta- 
bility to another plastic. 

2) The concentration of color- 


RECENT DEVELOPMENTS 


Corp.) converts invisible ultra- 
violet radiation into visible bluish 
light which acts to mask yellow- 
ing. When used as an additive it 
improves brightness and white- 
ness of products made from poly- 
ethylene, styrene, vinyl acetate, 
and other plastics. It comes in 
powder form and is added to the 
polymer prior to milling or mix- 
ing. 


A line of concentrated color dis- 
persions (“PC,” California Ink 
Co., Inc.) offers great color 
strength and is compatible with a 
wide range of materials, including 
cellulose nitrate, acetate, butyrate, 
vinyl acetate, polyesters, polyure- 
thane foam, chlorinated rubber, 
and certain acrylics, epoxies, and 
nylon-epoxy mixtures. The ve- 
hicle is a polymeric general- 
utility plasticizer. 


Reduced cadmium pigments 
(Cadmopone, Ferro Corp., Color 
Div.), available in medium-red, 
orange-red, and orange,‘are per- 
manent, nonbleeding, nonfading, 
and resistant to heat, light, acids, 
and alkalies. They disperse readi- 
ly in thermoplastics. 


Two concentrated colloidal dis- 
persions of carbon black (Co- 
Acrylateblak NC-1401 and Coblac 
405, Columbian Carbon Co.) offer 
special advantages and economies 


and used greatly affects the color 
results, and also may affect many 
other properties. 

Differing techniques used in 
processing plastics and their dif- 
ferent end-use applications usu- 
ally place major importance on 
different resistance (fastness) re- 
quirements of the colorants. 

Good engineering practice re- 
quires that each of these factors 
* American Cyanamid Co Research Div 
Bound Brook Laboratories, Bound Brook, N. J 

Recent Developments and References were 
prepared by the editors 
1 Numbers in parentheses link to Special Refer 
ences, p. 373 
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the Organic Chemicals Div., Pigments Div., 
and Research Div. of the American Cyanamid 
Co. in permitting the use of certain data from 
their files 

Nothing contained herein shall be con- 
strued to constitute a permission or recom- 
mendation to practice an invention covered 
by a patent owned by the American Cyanamid 
Co. or by others without a license from the 
owner of the patent 





to manufacturers of high-grade 
acrylic lacquers and cellulose ni- 
trate lacquers. Lacquers formu- 
lated with these dispersions will 
produce high jetness, mirrorlike 
gloss, and smooth surface. 


Aqueous colorant dispersions 
(Kentucky Color & Chemical Co.) 
are available as high-strength 
colorants for use in three-com- 
ponent polyurethane foam sys- 
tems. 


Nineteen basic color pastes (4000 
series, Claremont Pigment Dis- 
persion Corp.) for use with 
polyester resins produce greater 
color uniformity in reinforced 
plastics products than do dry 
colorants. The pastes are added 
to the resin before the curing 
agent. 


Twelve color pastes (Stan-Tone 
PEC, Sinclair & Valentine, avail- 
able from MHarwick Standard 
Chemical Co.) do not retard cure 
nor accelerate set time of poly- 
esters. 


A new color concentrate (RV -300, 
Logo, Inc.) has been developed 
for silk screening and roller coat- 
ing of all plastics, except cellulose 
acetates. Inks are made from the 
concentrate by adding a clear 
base and thinners to secure the 
desired gloss and viscosity. 
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be taken into account before de- 
ciding on the proper colorant to 
be used 

Rule 1—Colorants have differ- 
ent properties in different media: 
The benzidine yellow toners, for 
example, have better heat resist- 
ance in regular polystyrene than 
in high-impact polystyrenes. The 
cadmium reds and yellows, ultra- 
marine blues, and other acid-sen- 
sitive colorants are widely useful, 
yet should be avoided in coloring 
plastics that liberate acids at high 
temperatures, e.g., polyvinyli- 
dines. In contrast, the iron blues 
are more suitable for plastics us- 
ing acidic, not alkaline catalysts. 

The nigrosine hydrochlorides, 
which give excellent gloss blacks 
in phenolics and cellulose esters, 
must be used with caution in the 
aminos, whose curing they accel- 
erate, in shellac compositions, 
which they quickly “deaden,” and 
in some polyvinyl formulations, in 
which degradation may be in- 
duced. Such stable pigments as 
the carbon blacks and phthalo- 
cyanine blues have strong inhibit- 
ing (anti-oxidant) effects on the 
curing of polyesters and other 
peroxide-catalyzed polymeriza- 
tions. Although the titanium diox- 
ides are usually the white pig- 
ments of choice for most plastics, 
they may darken under strongly 
reducing states. The anatase and 
rutile types vary in usefulness. 

The manganese, copper, and 


zine derivatives of colorants may 
induce devulcanization or degra- 
dation, particularly in elastomer- 
ics, a feature also shown by some 
natural earth pigments. While the 
lead chromate yellows stabilize 
polyvinyls, the zinc chromates 
have a reverse effect. Certain vat 
dyes have good light fastness on 
cellulosic fillers, yet fade within 
one or two hours in polyvinyls, 
and only a few give good results 
in both applications. A number of 
“oil-soluble” dyes have very good 
light fastness in polyacrylates and 
polystyrenes, yet they tend to fade 
rapidly in cellulose esters. These 
same dyes are useful colorants 
for rigid thermoplastics but efflo- 
resce and otherwise migrate badly 
from plasticized formulations. 

Lithol reds often yield brighter 
color effects in compositions sta- 
bilized with barium-cadmium 
soaps than with certain lead and 
tin stabilizers. Both dyes and pig- 
ments vary in their bleeding re- 
sistances in aqueous urea and 
phenolic-aldehyde glues, glacial 
acetic acid, rubber cements, and 
lacquer-type and pressure-sensi- 
tive adhesives. Many dyes that 
are useful in thermoplastics are 
unsuitable in polyethylenes. 

Rule 2—The effect of colorants 
tends to vary with the concentra- 
tion used, not only in color results 
but in other properties: Colorants 
appear faster to light in strong 
color effects than in pastels and 


tints, or as a minor compo) 
a colorant mixture. Pigmen 
let is somewhat of an ex: 
for, although it darkens mo; 
duller scarlets, it yields 
pinks or red violets than 
organic red _ pigments. 
colorants crock (rub off) 
when used at concentration 
low rather than above 0.25 
cent. Although small perce: 
of dyes and pigments ha 
limited anti-oxidant effec: 
larger proportions they may 
lay for days the oxidative d: 
of oleoresins and retard or in 
the complete curing of per: 
catalyzed polymers. 

Colorant concentration is also 
important. Increasing the colorant 
concentration, for example, can 
quench the fluorescence, affect 
bronze (2), and produce the 
widely prevalent dichromatic ef- 
fects. Illustrative of dichromatism 
is the action of F. D. & C. Red 
No. 2 (C. I. 184), (3) which in 
gelatin plastics yields magenta 
(0.05%), scarlet (0.125%), or red 
orange (0.3%) color effects. 

Similarly, most bluish-red pig- 
ments yield red violet tints or 
halftones, and the orange toners 
commonly yield pink tints. The 
more transparent pigments may 
appear black in masstone, an ef- 
fect which can be overcome by 
adding some white pigments. For 
example, iron blues reduce from 

(Continued on p. 372.) 
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DYES (full blacks) and aldehyde resistance. The bases are 
dispersible readily in many types of plastics and, al- 
though insoluble in water used alone, they are moder- 
ately-to-highly soluble in an amazing variety of other 
liquids, e.g., in alcohol-toluol (25%), water-acetone 
(13%) and alcohol-acetone (40%) mixtures, furfural 
(50%), glycol ethers (10%), polyethylene glycols, 
fatty acids (30%), fatty acid alcohols, phenol (9%), 
cyesylic acids (9%), ethyl lactate, dichlorethylene, 
aniline, nitro and chlorobenzenes, pyridine, dioxan 
(7%), methyl isobutyl ketone (3%), methyl normal 
amyl ketone (9%), and diacetone (12%). (Their solu- 
tions and/or dispersions in fatty acids are sold as 
“Oil Blacks.”) 

Certain grades are useful where dielectric effects are 
important, particularly in phenolic molding compounds 
and laminating varnishes. They are resistant to many 
chemicals, stabilize shellacs, but are less adaptable 
for polyvinyls, greatly delay the oxidative drying of 
oleoresins, and tend to inhibit peroxide catalyses. 

The hydrochlorides yield the same bloomy, gloss 
blue blacks as their bases and have many of the same 
resistance and solubility features, although being more 
soluble (18%) in alcohol. These dye-salts are particu- 
larly adaptable for coloring cellulose esters and 
phenolics, including the cast phenolics, but must be 


By the most generally accepted definition dyes are 
distinguished from pigments by their property of being 
soluble in some commonly available liquid, which in 
the plastics field may vary in nature from alcohols, 
esters, hydrocarbons, and polyethylene glycols to 
water. As a group, dyes are also characterized by 
wideness of color range, brightness, high tinctorial 
power, good transparency, low specific gravity, and 
high bulk in air. The individual dyes vary greatly 
in all the properties that determine their suitability 
and adaptability for coloring plastics. All will bleed 
when brought into contact with their solvents. 

For discussion of their properties of major impor- 
tance in the coloring of plastics, dyes may be classified 
into the following groups: 





(1.) Nigrosines and indulines: These azine group 
dyes, particularly the bases, hydrochlorides and sul- 
fonates of the nigrosines, are used in greater quan- 
tities than all the other dyes together in the plastics 
field. They are probably surpassed in volume only by 
the titanium dioxide pigments and the carbon black 
rubber-tire fillers. They yield bloomy, gloss black 
effects, have high tinctorial power, good heat, light 
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COLORANT GROUP CHARACTERISTICS (Continued) 





ith caution in plastics affected by hydrochloric 
ecause of their tendency to hydrolize at high 
atures. 

sulphonates are water soluble (25%), give blue 
black color effects and have moderate tinctorial 
heat, and light resistance. They are useful for 
g the water-soluble plastics. 


Oil-soluble and “acetate” dyes: These dyes are 
antially free of salt-forming groups and there- 
are insoluble in water, but soluble in a wide 
range of nonaqueous liquids. They yield a wide range 
of color effects, are moderately bright, highly trans- 
parent, low in specific gravity, have high bulk in air, 
and good heat resistance. Many tend to soften and 
melt in the 95 to 140°C. range, making them easily 
dispersible in hot processing, although some may 
sublime; yet they yield specky effects, unless carefully 
diluted, in dry-blend-coloring. They have very good 
fastness to light in those plastics, such as polystyrenes, 
which are free of combined oxygen, yet are rather 
fugitive to light in many other plastics. They tend to 
effloresce and migrate from plasticized stocks, have 
moderate-to-very good resistances to aldehydes, and 
are strong anti-oxidants. 

The “acetate” types are usually mixed with wetting 
agents and therefore yield dispersions in water, from 
which the cellulose esters and some other synthetic 
fibers selectively absorb them. This dye group, when 
dissolved in carefully balanced solvent mixtures, is 
used as ‘dip-dye’ stains for many thermoplastics. 


for 


(3.) Acid, chrome, direct, developed dyes: These 
dyes are usually sodium salts of colorant acids. Of the 
hundreds available, only a limited number regularly 
are adapted as colorants for plastics. They yield a 
wide range of color effects, bright and transparent. 
In specific gravity they range from 1.05 to 1.5, but 
because many are usually admixed with inorganic 
salts, they vary greatly in their bulk in air, dispersion, 
and solubility properties. These dyes are adaptable to 
coloring thermosetting, casein, gelatin, and cellulose 
ester plastics, regenerated cellulose films, and various 
types of fillers, and are particularly adaptable for 
compositions having water-soluble phenolic or urea- 
aldehyde resins, polyvinyl alcohol, methyl cellulose, 
carboxy cellulose, dextrine, latex, mucilage, starch, 
shellac, and other water- or spirit-soluble binders. The 
acid and chrome dyes have affinity for proteins, par- 
ticularly under acid conditions. The direct and de- 
veloped dyes are substantive to cellulose fillers, par- 
ticularly under acid conditions. The direct and de- 
number of these dyes can be dissolved in glycol ethers 
to yield stains substantially free of inorganic salts. 


(4.) Basic dyes—basic dye bases: The colorant nu- 
cleus of these dyes is positive, so that they appear as 
dye chlorides or oxalates (water-soluble) or as bases 
(organo-soluble), although not all the bases are avail- 
able. These dyes contain probably the brightest of all 
dyes, give a wide range of color effects of fine beauty, 
are transparent, intensely powerful tinctorially, and, 
in general, have good resistance to heat and aldehydes, 
but are fugitive to light. They have affinities for 
amphoteric materials and tannate mordants and are 
absorbed by some clays. They are highly soluble in 
alcohols. The bases are also sparingly soluble in 
toluene. The dye salts tend to hydrolyze and split off 
acids so that their use should be avoided where this 
action is important. The rhodamines, safranines, and 
methyl violets are available in grades that disperse 
well in phenolics. 


(5.) Sulfur dyes: These dyes are soluble in water 
containing alkaline reducing agents, particularly 
sodium sulfides or hydrosulfides. They are rarely 


added directly to resins, but find their greatest usage 
in coloring cellulosic fillers, particularly for rubber 
goods. There are no bright red sulfur dyes. In gen- 
eral these dyes show good resistance to light, migra- 
tion, and reagents, and are moderately heat resistant 
As organic sulfides, some stain metal molds and inserts. 


(6.) Vat dyes: These dyes also are soluble in alka- 
line reducing solutions, have moderate brightness, low 
tinctorial power, and very good resistance to heat and 
reagents, but they vary greatly in light and bleeding 
characteristics. Helidon pink Pr 109 (1) is used for 
bright, clean fluorescent pinks in thermoplastics, al- 
though having relatively poor fastness to light. Proper- 
ly applied to cellulosic and amphoteric fillers, many 
vat dyes have good resistance to fading. When in solid 
solution in a plastic they tend to be fugitive. 


(7.) Brighteners: The so-called “brighteners” are a 
special group of “white” dyes that usually have little 
or no self-color, but which transmute ultra-violet 
radiations into intensely bright visible effects. They 
are useful in plastics chiefly as “bluing agents” and 
ultra-violet absorbers. Many are water-soluble but a 
few are soluble in hydrocarbons and certain thermo- 
plastics. In general, their heat resistance is good, but 
practically all are fugitive to light. 


(8.) Ultra-violet absorbers: These are a relatively 
new group of organic compounds or yellowish-to- 
nearly-colorless dyes, generally derivatives of hy- 
droxybenzophenones, which have the property of 
strongly absorbing radiations having wave lengths be- 
tween 320 and 390 mu. (the near-ultra-violet range). 
They are fairly resistant to ultra-violet radiation 
themselves, and seem to function by dissipating the 
absorbed energy, probably as heat. (This is in marked 
contrast to the action of many other absorbers of 
ultra-violets.) In any case, when used in plastics they 
tend to improve the resistance of the various ingre- 
dients to photolytic attack in that range, particularly 
in transparent or translucent materials. Consequently, 
they tend greatly to delay the photolytic yellowing 
and other light-induced degradative effects in the 
plastics and to imcrease the fastness to light of many 
colorants. As these compounds function chiefly in the 
ultra-violet “black-light” range, they are, of course, 
of little aid to colorants fugitive to visible range (day- 
light) radiations. Most of them are insoluble in water, 
are soluble in organic (plasticizer) liquids, usually 
melt below 200° F., are reasonably resistant to heat, 
and disperse readily in hot-processed plastics (2b). 


(9.) Anti-oxidants—anti-ozonants: These are usually 
organic complexes that to some degree tend to »ro- 
tect plastics from aging effects induced by ozone and 
oxygen. They often have some self-color. Designed to 
be reasonably stable to processing. conditions and to 
other reagents, their incorporation in rubbers and 
other elastomers helps prolong the plastics’ life. 


ORGANIC PIGMENTS 


As a colorant group, the organic pigments are charac- 
terized by very limited solubility in most commonly 
available liquids, a wide color range, good brightness, 
moderate-to-good tinctorial power, generally low spe- 
cific gravity, high bulking ratios, high oil and plasti- 
cizer absorption, and their much greater resistance to 
bleeding versus dyes (6). Individual organic pigments, 
of course, vary widely in their resistance properties 
and adaptability for coloring plastics. They are most 
generally useful for plastics for interior applications. 
Pigments can be divided as follows: 


(1.) Lithol Reds are a group of vivid, tinctorially 
strong pigments widely useful where moderate resist- 
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ances suffice, as in various thermoplastics and rubber 
They exemplify the influence of the metal precipitant 
on colorant properties, as the color, heat, and bleeding 
fastness tends to increase from the sodium (yellowish- 
red), barium (scarlet), calcium (crimson) to the 
resinated calcium maroons. 


(2.) Certain Naphthosol (B.O.N.) reds, Lithol rubine, 
and pigment scarlet, and, to some extent, the barium 
toners of Lake Red C comprise a group having the 
heat, light, and migration fastness to adapt them for 
coloring heavily plasticized compositions. 


(3.) Toluidine, para and chlorinated para red toners, 
Brilliant Red Lake R, bronze orange, and the nitrani- 
line and dinitraniline orange toners comprise a pig- 
ment group yielding very bright, translucent scarlet 
and orange colors, having good tinctorial strength and 
moderate-to-good heat- and light-resistance, but 
which have very poor migration resistance in plasti- 
cized stocks. They are useful colorants chiefly for 
amino and some cellulosic esters. 


(4.) The benzidine oranges, benzidine yellows, and 
Hansa Yellows yield very clean, bright colors, and 
have moderate-to-good resistance properties. How- 
ever, they must be used with judgment. For example, 
the Hansa Yellows give excellent results in urea- 
aldehydes, but effloresce from many thermoplastics. 
The tinctorial strength of the benzidine yellows is 
worthy of special notice, as they are tinctorially twice 
as strong as the Hansa Yellows and ten times as strong 
as the chrome yellows. 


(5.) The phthalocyanine greens and blues are char- 
acterized by having resistance properties which meet 
the requirements for coloring many plastics. How- 
ever, their anti-oxidant effect inhibits the curing of 
peroxide catalyzed polymerizations, and they some- 


times disperse poorly, particularly in dry-blend-color- 
ing processes. Their dark masstones are approached 
closely and with practically equal fastness, much less 
anti-oxidant action, and lower cost by the chrome 
greens and iron blues. Certain types of phthalocyanine 
blues lose tinctorial strength on aging in some media, 
probably due to crystal growth and flocculation. 


(6.) The phoshotungstic acid (P.T.A.), phosphomo- 
lybidic acid (P.M.A.), and tannic acid toners of the 
rhodamines, basic greens, victoria blue, and methyl 
and crystal violets give bright, transparent color effects 
and have generally good resistance to heat and alde- 
hydes. However, unlike their effects in certain surface 
coatings and inks, they all have poor resistance to 
light and reagents in plastics. They are used chiefly 
where their dispersion properties are superior to dyes, 
but, in general, dyes are as useful and cost less. 


(7.) Acid dye lakes—Bordeaux B, Scarlet 2R, Or- 
ange 11, tartrazine, fast light yellow, chinoline yellow 
and Patent Blue dyes are used as the nuclei for 
pigments, usually on aluminum hydrate substrates. 
These complexes yield bright color effects moderately- 
to-highly transparent, reasonably resistant to heat and 
aldehydes, and with moderate-to-good dispersion 
properties in most plastics. Their resistances to light 
and migration are poor, however. The dyes themselves 
usually show better fastness to light than the corres- 
ponding lakes, so that these pigments are used chiefly 
where their better dispersion properties are essential 


(8.) Carbon blacks have excellent fastness properties 
and large quantities are used for improving the 
weather- and abrasion-resistance of polyethylenes and 
rubbers. However, they must be used with caution in 
certain plastics as they are anti-oxidants and tend 


to inhibit the functioning of peroxide catalysts 

duct electricity, and have such high resin anc 

cizer absorbencies that they may affect flow ar 

bility. They may also bleed on occasion, since 

them contain about 0.5% of benzol extractives 
wise, they tend to yield low gloss, matte bl: 
many media, and give brownish grays, unles: 
with alkali blue toners or other pigments. Sp: 
they are characterized by having rather flat ab: 
curves over a wide range of wavelengths. 


(9.) Van Dyke Browns are carbonaceous pi 
from humus and peats which give dull brow: 
effects of moderate fastness. They are more con 
classified with the natural earth pigments. 


(10.) Browns: Organic pigments for brown colo; 
effects are usually blends of orange (or red and yel- 
low) pigments with blues and/or carbon blacks. Most 
of them yield dicromatic effects. 


SYNTHETIC INORGANIC PIGMENTS 

As a group, these pigments yield bright colors at 
strong concentrations but their tints and pastel colors 
are often dull. With a few exceptions they are tinctor- 
ially very weak, have high specific gravities, low oi] 
and plasticizer absorption, are somewhat coarse and 
hard in texture, but usually disperse well, yet may 
appear specky in thin films, and have very good to 
excellent heat, light, and migration resistance. Their 
chemical resistance, while usually good, varies greatly 
with the pH conditions. They have much less anti- 
oxidant effect and better weather resistance than the 
organic pigments. The iron blues and ultramarine 
blues are transparent, as are the yellow iron oxides 
in some media, but most of the group are opaque. 


(a) The titanium dioxide white pigments are char- 
acterized by their relatively high tinctorial strength, 
excellent hiding power, high bulking values, extreme- 
ly high opacity (high refractive index), excellent 
resistance to heat, light, and migration, and very 
limited chemical reactivity. These outstanding features 
make them the most eificient white colorants for 
nearly every plastic, and consequently they are used 
in larger volume than any other pigment in this field, 
except for the carbon black rubber-tire stock fillers 
There are two series of these pigments, the “rutile” 
and the “anatase,” which, though chemically similar, 
seem to vary in their structural geometry. The rutile 
types yield slightly yellower whites (by reflection), 
are approximately 20% stronger tinctorially, a little 
more opaque, and somewhat more inert chemically 
than the anatase types. Both types are very useful 
for producing translucent and opaque effects, the 
amounts needed varying of course with the thickness 
of the sheet or piece. For example, the use of 0.05% 
of a rutile-grade titanium dioxide will impart a fog 
or haze to the 0.025-in. thick, and an opalescent (not 
irridescent) effect to the 0.200-in. step of the familiar 
stepped testing piece, using crystal polystyrene, 
whereas the addition of 1% of the pigment will pro- 
duce opacity in the 0.025-in. step. 

These pigments scatter light so greatly that the 
addition of 0.1% usually is sufficient to “bring out the 
color,” that is, to convert blackish and dark masstones 
into undertone effects. Similarly, by adding 2 to 10% 
of these pigments to dark phenolic and petroleum 
resins, shellacs, asphalts, and gilsonites the self-colors 
of these resins can be tinted from browns to light 
tans, which can then be given at least soft-toned hues 
by the further addition of chromatic colorants. 

These pigments are often used in the surface sheets 
of laminates to fill the valleys between the filler 
flocks, resulting in the production of uniformly- 
colored rather than mottled-effect surfaces. The un- 
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pigments are strongly hydrophilic, so they can 

orporated in latices and other water-soluble 

For dry dispersions, it is advisable to use the 

grades produced for those processes. Despite 

enerally excellent fastness properties, these pig- 

have the adverse features of being subject to 

by strong reducing agents, may even go slightly 

hb in certain aminos, and specific grades, particu- 

ome anatase types, may advance the degrada- 

f polyethylenes and some polyvinyl formulations 

zine sulfides are white pigments yielding bright 

es, have medium tinctorial strength, good hiding 

er, excellent resistance to light and migration, 

sood heat resistance, and disperse well. They are used 

chiefly in certain phenolic and urea-aldehyde plastics 
but should be avoided for polyvinyls. 

The lithopones are zine sulfide-barium sulfate com- 
plexes that have practically the same properties and 
uses in plastics as the straight zine sulfides. 

The zine oxides give bright whites, have moderate 
tinctorial strength, good opacity and hiding power, 
high specific gravity, good resistance to heat, light, 
and migration, but are rather reactive chemically, 
tending to form soaps with organic acids, and may 
cause hydrolysis of plasticizers at high temperatures. 

The white-lead pigments give bright whites, have 
moderate tinctorial strength, good opacity and hiding 
power, very high specific gravity, and good resistance 
to heat, migration, and light (darken with sulfur 
fumes on weathering). These pigments are toxic and 
somewhat reactive chemically, but they tend to stabi- 
lize polyvinyl compositions, although not quite as well 
as specialty derivatives (i.e., phospites and phthalates) . 

Antimony oxides yield moderately bright whites, 
have only fair-to-moderate tinctorial strength, good 
opacity and hiding power, and good fastness to heat, 
light, and migration. Chemically they are moderately 
reactive. They probably find their greatest usefulness 
in “flameproof” compositions, reducing f'ammability. 


(b) The cadmium pigments yield clean yellows, 
bright scarlets and maroons, dull pastels and tints, 
but are very weak tinctorially. Their heat, light, and 
migration resistances are good-to-excellent, and their 
chemical resistance is good, except to some acids. 


(c) Vermillion is more useful in artists’ paints than 
in plastics, as its light- and heat-resistance is erratic. 
Red lead, litharge, and orange mineral are probably 
used more as stabilizers and primers than as colorants. 


(d) Molybdate oranges and chrome oranges yield 
moderately bright orange and scarlet blends, have 
good resistance to heat (although they tend to darken 
more in intensive mixers than during hot rolling), 
have excellent nonmigrating properties, darken with 
light, are resistant to alkalies, but are affected by some 
acids and reducing agents. 


(e) The chrome yellows give clean hues initially, but 
tend to darken and go greenish in color on exposure 
to light and weathering. It is probable that some small 
percentage of chromium oxide may form but in any 
case this darkening in no way detracts from their 
great usefulness in pigment blends to produce greens. 
These yellows have a stabilizing action in polyvinyls 
and are useful in polyethylenes. 

Zine yellow has a bright, clean, greenish yellow hue, 
but because it tends to leach into water it is used 
more in primers than in molded plastics and its use 
in polyvinyls should be avoided. 


(f) The chrome greens (iron blue-chrome yellow 
compositions) have dark masstones, clean undertones 
and tints, very good resistance to heat, light, and 
migration, little to no anti-oxidant effect, good acid 


resistance, and are low in price. They have poor alkali 
resistance. They are useful in peroxide catalyzed plas- 
tics. Normally they disperse well, but because of dif- 
ferences in specific gravity, surface area, and particle 
wetting characteristics, their yellow and blue com- 
ponents may tend to separate in certain applications. 

The chromium oxide greens are characterized by 
softness of color tone, weak tinctorial power, opacity, 
and great durability (being affected only by strong 
reagents). In combination with cadmium maroons they 
yield attractive, useful, very fast, but somewhat ex- 
pensive gray effects. 


(g) Although the ferric ferrocyanides (iron blues) 
are usually classified as inorganics, they approach the 
organic pigments in specific gravity, oil absorption, and 
transparency, features that make them useful in color 
filters, in which they tend to absorb the longer wave- 
lengths (red) of light. They have excellent light-, 
migration-, and acid-resistance, are but moderately 
heat stable, are sensitive to alkalies, and need the help 
of sequesterant chelates in certain plastics. 

The ultramarine blues have outstanding brightness 
and beauty of hue, good transparency, heat-, light-, 
migration-, and alkali-resistance. Although sensitive 
to acids they are widely used for coloring polyvinyls, 
polystyrenes, urea- and melamine-aldehyde, and poly- 
ester plastics. They are less suitable for use in poly- 
vinylidines. Some of these blues, particularly when 
blended with white pigments, are sold as “cobalt 
blues.” These should be distinguished carefully from 
the blue-colored derivatives of cobalt commonly used 
in coloring ceramics, but some can be adapted for 
coloring plastics. These latter derivatives give reason- 
ably durable color effects, but are sometimes rather 
difficult to disperse and have low tinctorial strength. 


(h) Mineral violet is a manganese complex, has a 
moderately clean color, low tinctorial strength, high 
specific gravity, slightly hard texture, and good light-, 
good migration-, and moderate heat-resistance, is sen- 
sitive to alkalies, and degrades elastomeric plastics. 

The ultramarine violets yield soft-toned, grayish, 
red violet color effects of very low tinctorial power, 
which approach the ultramarine blues in properties 
although not as ‘transparent nor as light resistant. 


(i) The synthetic iron oxides and iron silicate blacks 
(mineral blacks) give soft-toned colors of low tinctor- 
ial power, have high specific gravities, low oil and 
plasticizer absorptions, somewhat coarse texture, 
moderate dispersion, and good resistance to heat, light, 
migration, and chemicals. 


(j) Aluminum flake products are useful for special 
“metallic” color effects, particularly in combinations 
with transparent pigments (iron blues—‘blued effects’). 
Used alone they give opaque, silvery grays with a 
slight metallic glint, having good tinctorial and hiding 
power, excellent resistance to heat, light, and migra- 
tion, and limited resistance to reagents. There are 
other metallic powders available (lead, zinc, zinc dust) 
but they are rarely used for coloring plastics. Where 
practical, the premixed pastes (with plasticizers) should 
be used to avoid dust explosion hazards. 


(k) Luminous pigments: The luminous pigments are 
largely specialty metallic sulfide complexes which are 
characterized chiefly by their property of transmuting 
ultra-violet radiations into visible light energy. Their 
color appearance in daylight is generally rather differ- 
ent in hue, very much duller, and much weaker in 
tinctorial power than their beautiful appearance under 
ultra-violet (“black”) light. The intensity of their 
brightness in an ultra-violet field may arise from the 
fact that the light is generated on and emitted by the 
pigment particles, as in the case of the “brightener” 
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eter sprues and give specky color effects in t} 
At high temperatures, the hydrates tend to lo 
and go redder in hue. 


dyes. There are two series of these pigments, one 
which fluoresces, and one which both fluoresces and 
phosphoresces (after-glows). The luminous pigments 
usually are high in specific gravity (3.45 to 5.6), have 
weights per solid gallon of 25.8 to 46.7 lb. (1 Ib. bulks 
0.0387 to 0.0214 gal.), have good resistance to migra- 
tion, moderate heat resistance, vary in light fastness, 
and are moderately resistant to chemical attack, except 
perhaps to acids. The intensity of their fluorescence 
can be adversely affected if their somewhat brittle 
crystal structure is ruptured, so they must receive 
little grinding, and are therefore preferably used in 
sheet stocks rather than in thin films. 


(b) Mica flakes impart to water-white cryst: 
peculiar grayish effects approaching but mor 
cent than aluminum flake ‘metallics’; the chix 
as fillers to improve electronic properties. 


(c) Aluminum hydrates, barytes, bentonite, 
carbonates, china and other clays, diatomaceou 
emery grits, infusorial earth, magnes:um 
silicas, stearates (soaps), tales and similar e» 














NATURAL INORGANIC PIGMENTS 
The group of natural inorganic (earth) pigments have 
a limited chromatic color range, being largely limited 
to soft-toned yellows and browns, have low-tinctorial 
power, opacity to low translucency, high specific grav- 
ity, low oil and plasticizer absorption, hardness and 
coarseness of texture, and good-to-excellent durability. 


(a) The ochres, siennas, umbers, synthetic and natu- 
ral iron oxides are used for brown effects in phenolic- 


pigments have very weak tinctorial strengths an 


widely in transparency and resistance to he 
chemical action, but their presence as filler 
affects the final color appearance, the color unifo 
hue, brightness, translucency, specific gravity, flow 
curing rate, chemical stability, durability, and sound 
records reproduction properties (‘surface’), abrasive- 
ness and abrasion resistance. Some tend to absorb o; 
form complexes with certain water-soluble dyes. Th: 


metallic stearates are used primarily as lubricants 


aldehyde molding compositions and some other ther- 


mosets and_ thermoplastics. 


Often 
impurities that induce degradative effects; the coarser 
types have been known to plug gates and small diam- 


they contain 


stabilizers and gelling agents (plastigels). The dy: 
stearates are “oil-soluble” dyes. 


(d) Specialties: Certain pigment manufacturers hav: 
developed specialties and standard pigments designed 
to be particularly adaptable to plastics. 





(Continued from p. 368.) 
blacks, through royal blues, to 
baby blue tints. Some pigments, 
such as the cadmium reds, give 
clean, bright reds, but dull pinks. 

Rule 3—Different processing 
methods and various applications 
of plastics usually stress different 
colorant properties: Probably no 
available colorant will meet every 
coloring Conse- 
quently those who write the spe- 
cifications should defer to practi- 
cal considerations and knowledge. 
For example, it is impractical, and 


requirement. 


usually as uneconomical, to re- 
quire a colorant resistance of 500° 
F. for use in a plastic never proc- 
essed above 350° F. as it would 
be to require baby panties to be 
fast to weathering. Again, the 
chemical resistance varies in se- 
verity and nature for colorants 
added before rather than after a 
polymerization or condensation 
step; for reworked stock rather 
than for virgin stocks; for con- 
tainers for pharmaceuticals rather 
than in cake-boxes; for pipe lines 
rather than pipe-stems; and for 
filter-press gaskets rather than 
for fruit jar rings. 

Alkali resistance is highly im- 
portant for colorants for floor tiles 
and washing machine impellers, 
whereas acid resistance may be 
needed for battery cases. Color- 
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ants for dentures and baby toys 
must not bleed into saliva, while 
fastness to perspiration is more 
important for tool handles. Dif- 
ferent types of migration fastness 
are needed for upholstery pipings, 
to avoid wet transference to paper 
interleavings, in washing versus 
dry-cleaning operations, in grease- 
proof wrappers, and for noncrock- 
ing sheet stocks. Dyes for shoe- 
heel films and fountain pen bar- 
rels must meet gloss and solubil- 
ity specifications of lesser impor- 
tance for certain electrical goods, 
while the latter uses may require 
limiting chlorine-content and di- 
electric specifications. 

The particle size and dispersion 
properties of pigments are more 
important for thin-gage inflat- 
ables (lumps cause pinholes) and 
in die extrusions than in thick 
sheets and knife-coatings. Trans- 
parency is essential for jewels 
and automobile tail-lights, where- 
as standardized translucency is 
needed for many lighting fixtures, 
and certain stocks may have 
shadowproof opacity require- 
ments. Colorant fastness to light 
specifications rightly are higher 
for outdoor than for interior end 
uses; for light-resistant plastics 
than for those which quickly go 
yellow or self-darken photolyti- 
cally; for window draperies than 


for dress shields and trusses; and 
may be of only minor interest in 
parts hidden from view inside a 
machine. Unlike the two halves of 
an electrical plug, a thick-walled 
box and its thinner-walled cove: 
may be subjected to different 
molding conditions, yet in both 
cases color difference tolerances 
may have to be much smaller 
than for many single pieces. 


Recoloring scrap stocks 

The recoloring of scrap and re- 
worked stocks is a specialized art, 
particularly with mixed multi- 
colored materials. It is important 
to note that the stability and fast- 
ness properties of the colorants 
originally present or developed by 
aging (yellowing) and process- 
ing (toasting) are reflected in the 
properties of the final color match. 
Scraps containing fugitive color- 
ants will tend to give fugitive final 
color effects. The relative trans- 
parency or opacity is also a factor. 
Moreover, dark-colored stocks 
usually must be lightened in 
“color value” and “saturation” 
before they can be recolored to 
brighter hued effects (usually 
accomplished by adding white or 
light gray pigments). Often how- 
ever, the amounts of such pig- 
ments that may be added might 
be limited by their tendency to 
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plasticizers (oil-absorp- 
nd thereby reduce greatly 
w characteristics of the 
Accordingly, when this oc- 
he addition of some virgin 
nay be necessary in order 
mit more pigment to be 
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L uminescence is the phenomenon 
which results from the absorption 
of light energy of one band of 
wave lengths, and the emission of 
this energy (with some loss) at 
longer wave lengths. If lumines- 
cence persists for a noticeable du- 
ration after the exciting radiation 
is removed, it is called phospho- 
rescence, 

Phosphorescent molding com- 
pounds: These compounds emit a 
glow in darkness that lasts for as 
long as 10 hr. or more, depending 
upon the intensity of activation 
and type of base used. Plastics 
available in phosphorescent form 
include styrene, butyrate, poly- 
ethylene, acetate, vinyl, acrylic, 
and polyesters. Originally, these 
were used primarily in the manu- 
facture of toys and noveities, but 
are now finding application in 
such fields as electronics. 

Phosphorescent plastics, when 


McCallum, Luminous 
s, Inc., 166 W. Washington St., Chicago, 
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exposed to light, have a high 
initial brightness in the dark, de- 
pending upon the activation given. 
The distance at which objects will 
be visible depends on the surface 
area and the amount of pigmenta- 
tion used. The daylight color in 
most cases is ivory and the after- 
glow is blue or green. The green, 
while having a high initia] bright- 
ness, has only half the life of the 
blue afterglow. 

Fluorescent pigments are char- 
acterized by the emission of radia- 
tion from a substance while it is 
excited by incident radiation. 
They have no perceptible after- 
glow and require a light source 
which produces little or no light. 
This source is called black light 
and radiates ultra-violet light 
energy within the spectral range 
of 3200 to 4200 angstrom units 
with the peak of energy radiation 
at 3600 to 3650 angstroms. 

There are two distinct types of 
fluorescent pigments or dyes: or- 


ganic dye intermediates and syn- 
thetic dyes which are not adapt- 
able to plastics and 
pigments. 

Inorganic pigments (e.g., Derby- 
lite’) are specially manufactured 
sulfides or combinations. They 
differ chemically from organic or 
radium-activated luminous pig- 
ments and derive their fluorescent 
characteristics from a high-tem- 
perature heat-treating process. 
In general, the inorganic fluores- 
cent pigments of the sulfide types 
have greater light fastness and 
are adaptable to all types of ther- 
moplastics and thermosets. These 
pigments are stable and will with- 
stand outdoor exposure over an 
extended period of time, provided 
they are used in connection with 
the proper vehicle. They can be 
made to withstand heat up to as 
high as 1800°F. and have been 
used successfully in polyester 
bases for silk screening inks. 


inorganic 


* Trademark, Luminous Resins, Inc. 











Destaticizers 


BY E. E. ZIEGLER 


RECENT DEVELOPMENTS 


A slip agent (FO-255 Slip-Eze, 
Fine Organics, Inc.) for use in 
polyethylene has antistatic prop- 
erties, does not impart color to 
the product, is low in soap and 
fatty acid contents, and low in 
toxicity. The material is supplied 
as a dry powder to facilitate mix- 
ing with the extrusion compound. 


An all-purpose plastics cleaner 
(Spac, Edison Chemical Co.) 
claimed to have prolonged anti- 
static effectiveness is applicable 
to all plastics materials, fibers, 
and coatings. The company states 
that it will not cause crazing or 
discoloration, or in any way affect 
the surface finish. 


A compounding material (Anti- 
stat A, Baird Chemical Corp.) 
for plasticized vinyls renders the 
product virtually free of static 
charges. The destaticizer is a 
compatible, conductive _ liquid, 
light amber in color, which is 
easily incorporated into the resin 
without noticeable effects on the 
properties of the vinyl. 


An antistatic coating (Gencote 
108, General Plastics Corp.) for 
industrial equipment is based on 
polytetrafluoroethylene (Teflon) 
modified to be electrically con- 
ductive. It achieves an antistick, 
dry-lubricated, chemically inert 
surface. 





a dust collection in process- 
ing, display, and use of molded 
plastic parts is of widespread con- 
cern. Nearly all thermoplastic and 
thermosetting materials are af- 
fected to some degree, the former 
more severely than the latter. 

As a result of investigations 
into the origin, polarity, and 
magnitude of static charges on 
plastics, much has been learned 
which, although it has not yet re- 
sulted in widespread use of de- 
staticized plastic materials, has 
led to the development and use 
of a number of destaticizers for 
application to the surfaces of 
finished molded articles. 


Static on polystyrene 


Polystyrene is more apt to ac- 
cumulate dust deposits than any 
other thermoplastic. The excel- 
lent electrical characteristics of 
polystyrene have been recog- 
nized for years and used ad- 
* Plastics Technical Service, The Dow Chemi- 
cal Co., Midland, Mich. 
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vantageously in a wide variety of 
applications. Unfortunately, the 
high resistivity of polystyrene 
does not permit static electric 
charges that develop on its sur- 
face to be neutralized or to be 
conducted to ground. For this 
reason, it holds static charges for 
long periods of time; the result 
is a tendency to attract and ac- 
cumulate dust particles. This 
problem is most severe when 
colorful polystyrene moldings are 
exposed in a dry, dust-laden at- 
mosphere. The dust accumula- 
tions that result are anything but 
attractive. An attempt to dust off 
or remove the dust particles 
by wiping usually results in 
aggravating the problem. 


Creation of potentials 


It has been shown that both 
positive and negative charges 
exist at random on any untouched 
surface of molded polystyrene. 
The highest charges, ranging in 
potential up to 10,000 v. or more, 
are of positive polarity and are 


created during the separa‘ 
the chilled molding fro 
metal mold. The charges of 
potential may be either | 
or negative, and may be t 
sult of molding or hot-prox 
fabricating, wrapping, pol 
or simply normal handlin 
storing. 

Airborne dust is attract 
and held by the highest ele: 
charges in the form of bra 
patterns which, because of 
heavy deposit and their r 
blance to lightning discharges. 
are often highly visible and 
hence very objectionable. Once 
this type of dust pattern is re- 
moved or even disturbed, it wil] 
never reappear, except under 
highly artificial conditions. Dust 
deposits on static charges of lower 
order more often take the form of 
small spots, streaks, or broader 
smears, sometimes singly, some- 
times in combination. Even 
though removed, they can easily 
be recreated by a variety of treat- 
ments. 

There appears to be no relation 
between dust pick-up by poly- 
styrene and the size, shape, or 
flow pattern of any molding. Mold 
lubricants, dyes, and even metal- 
lic pigments have no beneficial 
effect. On the other hand, some 
mold lubricants appear to aggra- 
vate formation of the objection- 
able branched patterns on poly- 
styrene, and it is known that in- 
jection and compression molding 
processes are worse in this regard 
than extrusion. 

High humidity has no bene- 
ficial effect on polystyrene. How- 
ever, it has an effect on the dust 
itself and results in decreased 
dust collection during the more 
humid summer months. 


Preventives 


Limited amounts of radioactive 
elements are ineffective in re- 
ducing static effects in polysty- 
rene. Larger amounts are both 
expensive and hazardous from 
the health standpoint. Regardless 
of the amount, at least some 
forms would be short-lived. It 
appears that radioactive ingredi- 
ents do not provide a practical 
answer to the dust collection 
problem. 

X-ray treatments are effective 
for a very limited time. Ultra- 
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adiation is effective only 

face degradation becomes 

Sulfonation of molded 

s effective, but is hazard- 

1 at the same time rather 
short-lived. 

Of all the plastics tested, poly- 
» appears to be the worst 
he standpoint of static dust 
pick-up. Polymethyl methacry- 
late and polyethylene are next in 
line, followed by the remaining 
thermoplastics and thermosets. 
This correlates with calculations 
and measurements of surface re- 
sistivity, the property that con- 
trols the rate at which a static 
charge can leak off. 

If the basic nature of polysty- 
rene could be changed to the ex- 
tent of making it a conductor in- 
stead of an excellent electrical 
insulator, or if a permanent con- 
ductive layer could be established 
around the material, the problem 
of static dust attraction would be 
eliminated. Incorporation of hy- 
groscopic materials in or on the 
surface of polystyrene might pro- 
vide a possible solution to the 


fre yn 


Static dust patterns on polystyrene (based on Woodland-Ziegler technique): 
left—branched pattern; center—spots; and right—smears. (Photo, Dow) 


problem, but only if other char- 
acteristics such as moldability, 
heat distortion, and mechanical 
strength do not suffer because of 
such incorporation. 

At the present time, the most 
practical answer appears to be 
the application of as effective, as 
permanent, and as inexpensive a 
destaticizer as can be found 


(Table I, below). 
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TABLE |: Effects of destaticizers 





Tendency 
to craze 


/ Effectiveness - 
Manufacturer Use At75°F. <At130° F. 


Name 


Procter and Gamble, 2% water solution Excellent Excellent None 

Cincinnati, Ohio 

Armour and Co., 

Chicago, Il. 

Carbide and Carbon 
Chemicals Corp., 

New York, N.Y. 

Chemical Development Corp., As received 

Danvers, Mass. 

Standard Toch Chemical Inc., 

Chicago, Ill. 

Techniservice, 

New York, N.Y. 

Techniservice, 

New York, N.Y. 

Paint Products Labs., 

Chicago, Ill. 

Spix Products Co., 

Pittsburgh, Pa. 

Armour and Co., 

Chicago, Il. 

B. T. Babbitt Co., 

New York, N.Y. 

Park Chemical Co., 

Detroit, Mich. 

Merix Chemical Co., 

Chicago, Iil. 

Wipe Merix Chemical Co., 

Chicago, II. 


Liquid Joy 


Arquad Al2 2% water solution Excellent Excellent None 


Carbowax (8 parts) 2% water solution Good Fair None 


Tergitol (2 parts) 


Anstac M Excellent Excellent None 


SC9834-1 As received Excellent Poor None 


Technistat S As received Excellent Excellent None 


Technistat A As received Excellent Excellent None 


Polishine As received Excellent Good Mild 


Plasti-Kleen 2% water solution Excellent Excellent Mild 


Armac T 2% water solution Excellent Excellent Severe 


Glim (technical grade) 2% water solution Good Fair Severe 


Parko plastic polish As received Excellent Poor Severe 


Stabilite As received Excellent Poor Severe 


As received Excellent Excellent None 
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Mold Release Agents 


SILICONE MOLD RELEASE AGENTS 





BY T. A. KAUPPI* 


S iticone release agents separate 
most plastics cleanly from fabri- 
cating equipment, impart a fine 
finish to the completed part, and 
help reduce scrap. Because they 
are exceptionally heat-stable and 
will not decompose readily, sili- 
cone release agents cause little, if 
any, staining or discoloration of 
the finished product. They leave 
no carbonaceous residue, create 
no dust problem, and markedly 
reduce clean-up time and mold 
maintenance. 

As a result, silicone release 
agents are widely and successfully 
used in a variety of fabrication 
techniques, including compres- 
sion, transfer, and injection mold- 
ing, and in extruding, sheeting, 
embossing, rolling, and forming 
plastics. 

Types of materials: Many fac- 
tors are involved in the selection 
of a release agent. The plastic 
used, the molding method, the 
nature of the finished product, 
and many other similar considera- 
tions play a part in determining 
the suitability of release agents. 

To meet different combinations 
of these factors, silicone release 
agents have been developed in 
several forms: solvent-free fluids, 
emulsions,  grease-like com- 
pounds, solvent dispersions, and 
heat-cured resin coatings. Indi- 
vidual situations are often very 
complex, and actual testing under 
production conditions is the best 
method of determining what sili- 
cone to use and how best to use it. 

Mold preparation: Mold surfaces 
should be clean and free of 
organic coatings or films before 
the silicone release agent is 
applied. 

New or freshly cleaned mold 
surfaces may need to be condi- 
tioned or “broken in” before the 
release agent is used. This may be 
done by applying a solvent disper- 
sion of a silicone release agent 
such as Dow Corning 7 to the 
*Manager, Product Engineering, Dow Corning 


Corp., Midland, Mich 
References were prepared by the editors. 
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surface, then heating to molding 
temperature or higher for a period 
of time. Metal molds, for example, 
are often neated for 1 hr. at 500° 
F. After the mold is cooled and 
excess compound wiped off, re- 
lease coating is applied. 

Application of release agent: 
Methods of applying the silicone 
release agent vary, depending on 
the type of fabricating and the re- 
sults desired. Similarly, the con- 
centration used also varies. 

In some applications, various 


forms of silicone release 
can be used interchangea 
others, only one form wil 
effectively. In some appli: 
the release agent is applic: 
cycle; in others, the releas: 
is used in a manner that 
optimum, multiple release 
single application. Literat 
available from manufactur 
lists typical field uses. 

The silicone release film n 
some cases, interfere wit! 
painting of plastics. If pai 
some other finish coating is to 
applied to the molded part, the 
use of a silicone release agent 
should first be thoroughly tested. 
Some silicone films may be re- 
moved by wiping with solvent. 
washing with detergent, or im- 
mersing the part in alcoholic- 
sodium hydroxide solution. 


NON-SILICONE MOLD RELEASE AGENTS 





BY ERIC 0. SONNEMAN?; 


Maia lubricants, used to solve 
problems of mold release, fall 
roughly into three categories: 1) 
powder or powder-like materials; 
2) oils and waxes; and 3) water- 
soluble waxes, the newest form. 

Powders: Aside from graphite, 
stearates have been the most ef- 
fective and widely used, including 
aluminum, barium, butyl, calcium, 
lead, magnesium, and zinc stea- 
rate. The latter has been used in 
preference to all other stearates. 
Rejects caused by dust particles 
have contributed to the diminish- 
ing use of these lubricants. 

Oils and waxes: Materials of 
this type used to lubricate molds 
have as their basis mineral oil, 
tallow, petroleum waxes (micro- 
crystalline), and, particularly, 
carnauba wax. Carnauba wax is 
preferred because of its high 
melting point and pleasant odor. 
The problem, however, has been 
how to remove the wax- or oil- 
containing film from molded parts 
to ready them for finishing. 

Water-soluble waxes: Mold lu- 
bricants containing water-soluble 
waxes have found a ready market 
because of their extremely low 
cost, cleanliness, and proper lub- 
rication. 

Used widely and for many 
years in the rubber, metal, cer- 


+General Manager, Merix Chemical Co., 1021 
E. 55 St., Chicago 15, Ill. 


amic, and textile industries, many 
of these water-soluble release 
agents have polymers of lower 
glycols as their base. Such ma- 
terials will burn up and leave no 
carbonaceous residue. Many of 
these agents also now contain in- 
hibitors to prevent any possibility 
of rust-formation on molds, and 
wetting agents to allow their use 
in “hard” water localities. 

Usually supplied in high con- 
centrations, these lubricants may 
be diluted by the addition of wa- 
ter at a ratio that may be as low 
as 6 parts water to 1 part concen- 
trate’ for polyethylene to as high 
as 8 or even 10 parts water for 
acetate, methacrylate, styrene, 
butyrate, etc. The resulting lubri- 
cant has been found to give per- 
fect results if sprayed on after 
every five shots. 


References 


Consuit the Subject Index for 
additional information concern- 
ing mold lubricants. For sources 
of lubricants, see Directory In- 
dex, p. 1018. 

“Integral lubrication of poly- 
styrene,” by R. B. Bishop, Mop- 
ERN Piastics 33, 141 (Oct. 1955). 

“Plastics processing,” Lubrica- 
tion 39, 129 (Nov. 1953). 

1 This and subsequent data are based specific- 


ally on Merix Mold-Ease Concentrate PCR, 
a water-soluble non-silicone mold lubricant 
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Stabilizers 


GERRY P. MACK* 


Basic function of the stabilizers 
ised by the plastics industry is 

prevent degradation of plastics 
materials when they are exposed 
to heat and light either during 
processing or during the commer- 
cial life of the finished plastic 
product. The largest market for 
stabilizers, of course, is in the 
compounding of polyvinyl chlor- 
ide resins. Since the processing of 
these resins is carried out at tem- 
peratures of 300 to 400° F. and, 
in some cases, even higher, it is 
essential that a good heat sta- 
bilizer be incorporated in the 
formulation. 


Degradation by heat 


The most important degrada- 
tion reaction that occurs on heat- 
ing polyvinyl chloride resin is a 
rapid loss of hydrogen chloride. 
This loss proceeds through what is 
known as a “zipper” reaction (see 
Fig. 1, below). The hydrogen 
chloride thus released acts as a 
catalyst in causing the loss of 
more hydrogen chloride until the 
decomposition eventually results 
in conjugated double bond struc- 
tures (polyenes). 

Heat degradation in the vinyl 
compounds is accompanied by 
rapid color changes. From its ini- 
tial colorless state, the vinyl com- 
pound progresses through various 
shades of yellow and brown, until 
it finally reaches black—an indi- 
cation of complete degradation. 
The mechanism of this dehydro- 
chlorination reaction has been 
studied extensively (1). 

The rate of heat degradation 
can be further catalyzed by im- 
purities present in the resin itself. 
Such impurities may be catalyst 
residue, metal contaminants, etc. 
The catalyst residue, in particular, 
can increase the rate of dehydro- 
chlorination considerably. 

The molecular structure of the 


" Director of Research, M & T Laboratories, 
Inc., Metal & Thermit Corp.,,1 Union St., 
Carteret, N. J. 
Numbers in parentheses link to Special Refer- 
s on p. 380 
Recent Developments and References were 
Prepared by the editors. 
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resin itself has an important in- 
fluence on the stability of the 
polymer. All chlorines in the 
polyvinyl chloride molecules are 
not equally stable and it has been 
suggested (2) that probably the 
first hydrogen chloride to be lost 
at the start of decomposition 
comes from a position that is in- 
herently less stable than others in 
the molecules. Virgin and de- 
graded polyvinyl chloride resins 
have been subjected to ozoniza- 
tion, in order to determine the 
type and location of these weak- 
ened or labile structures (3). 


Degradation by light 


The effect of heat and light on 
vinyl polymers is closely related. 
In the case of light degradation, 
however, there is a more rapid 
loss of mechanical properties. 
Oxidation plays an important part 
in light degradation and the loss 
of tensile strength and embrittle- 
ment of a vinyl film can be rapid 
unless it is adequately stabilized. 

Light stabilizers are not neces- 
sarily related to heat stabilizers. 
However, the trend towards the 
use of a mixed system of metallic 
soaps with chelators and epoxy- 
type compounds has greatly over- 
come the early deficiencies of 
stabilizers. It is now no longer 
necessary, in most cases, to add 
separate stabilizers strictly for 
light stability. (The exception is 
the ultra-violet light absorbers 
discussed below.) 

The organotin stabilizers have 
exceptional light stability and are 
particularly effective for outdoor 
weathering (especially in clear 
vinyl compounds). The liquid 
barium-cadmium stabilizers that 


contain phosphites, when used 
with an epoxy plasticizer, have 
good light stability. Vinyls stabil- 
ized with such systems have been 
known to take from 600 to 1000 hr. 
exposure in a Fadeometer with no 
discoloration or loss of physicals. 


Action of stabilizers 

Despite the extensive work 
done on the mechanism of degra- 
dation, very little has been pub- 
lished on stabilization. 

In the case of the metallic sta- 
bilizers, there seems to be some 
evidence that they function by 
preventing color formation rather 
than by inhibiting the formation 
of hydrogen chloride (2, 5). The 
exact explanation for this action is 
still vague, but recent experi- 
mental work indicates that these 
stabilizers may act as oxidation 
catalysts and disrupt the chromo- 
phoric polyene groups. 

It has also been suggested that 
metal-type stabilizers may func- 
tion by reacting with the hydro- 
gen chloride liberated during the 
processing of the resin to form 
metal halides. 

Not only the type of metal used 
in the stabilizer but also the man- 
ner in which the metal is tied up 
in the stabilizer molecule can 
have an important effect on the 
properties which the stabilizer 
will impart to the vinyl com- 
pound. Thus, the anionic portion 
of the metallic salt can affect the 
clarity, compatibility, and other 
properties of the vinyl compound, 
as well as the stability. For ex- 
ample, when using metallic salts 
of alkylated phenols as vinyl sta- 
bilizers, it has been suggested that, 
while the metal radical performs 
a good share of the stabilizing ef- 
fect, the alkylated phenol portion 
functions as an anti-oxidant. The 
phenol portion may also act as 
an homogenizer for the balance of 
the stabilizer system, thereby in- 
creasing compatibility and also 
contributing to better stability. 

In order for a good heat and 


Fig. 1: On heating polyvinyl 
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RECENT DEVELOPMENTS 


A liquid barium-cadmium organic 
stabilizer (Flomax 25, National 
Lead Co.) is available for vinyl 
chloride compounds that require 
both high clarity and excellent 
heat- and light-stability. It also 
assures easy incorporation into 
vinyl systems due to its liquid 
free-flowing character. 


A sulfur-free, all-purpose organo- 
tin light and heat stabilizer 
(Thermolite 25, Metal and Ther- 
mit Corp.) is said to be effective 
with all commercially-available 
polyvinyl chloride and copolymer 
resins. Vinyl products stabilized 
with this material possess good 
optical clarity, do not cross-stain 
when placed against vinyls stabi- 
lized with lead or cadmium, and 
have good printability and good 
heat-sealing characteristics. 


A heat stabilizer (Ferro 1827X, 
Ferro Chemical Corp.) for use in 
rigid and plasticized polyvinyl 
chloride is a mixed cadmium- 
barium-fatty acid soap with an 
organic inhibitor. Properties im- 
parted to PVC compounds by the 
new stabilizer are said to include 
clarity throughout processing; no 
exudation on long-term exposure 
to strong sunlight; and long-term 
stabilization at moderate con- 
centration levels. Epoxy addi- 
tives are said to enhance further 
the stabilization effect. 


A one-package liquid stabilizer 
(Harwick Standard Chemical Co.) 
for polyvinyl chloride resins and 
copolymers is compounded of zinc 
and barium organic salts with a 
chelating agent. It can be used 
alone or with some other liquid 
stabilizers, or some of the epoxy- 
type plasticizers. 


Three new vinyl stabilizers (Ad- 
vastabs CZ-11, BZ-51, and BC- 
30, Advance Solvents and Chemi- 
cal) are available. CZ-11 is a fluid 
paste containing government- 
approved nontoxic compounds of 
calcium and zinc, and is prin- 
cipally used in calendering, plas- 
tisol molding, and _ extrusion 
where nontoxicity is the prime 
requisite. BZ-51 is a_ liquid 
barium-zinc compound combining 


auxiliary stabilizers, and is said 
to be especially effective with 
phosphate plasticizers and heavily- 
filled and pigmented compositions. 
BC-30 is a liquid barium-cad- 
mium compound combining aux- 
iliary stabilizers and _ small 
amounts of zinc, and is a general- 
purpose material for use in appli- 
cations where lubrication is not 
required. 


A purified dialkyl phenol sulfide 
(Santowhite Crystals, Monsanto 
Chemical Co.), a standard anti- 
oxidant in the rubber trade, is 
now used as an anti-oxidant in 
electrical grade polyethylene. It 
appears to be a good anti-oxidant 
for polypropylene, which is much 
more sensitive to oxidation than 
polyethylene. 


3,3’-Thiodipropionic acid (Ameri- 
can Cyanamid Co.) and its de- 
rivatives are suggested for use in 
plasticizers and as anti-oxidants 
in polymers of ethylene. It has a 
theoretical molecular weight of 
178.20, a melting point of 134°C., 
and is soluble in hot water, alco- 
hol, and acetone. The material 
undergoes most of the normal re- 
actions of the dibasic acids. The 
acid, in certain concentrations, is 
permitted for use as an anti-oxi- 
dant in edible fats and oils. 


An anti-oxidant (Catalin Corp. of 
America, under license from Gulf 
Oil Corp.), for use in plastics, 
rubber, and other products, is 
offered in two grades, technical 
(AC-1) and food (AC-3). The 
product, an alkylated cresol, 
provides protection from em- 
brittlement and discoloration due 
to oxidation in vinyl, polystv- 
rene, and polyethylene prod- 
ucts. 


A new zinc organic complex 
(Nalzin, National Lead Co.) de- 
signed as an adjunct for barium- 
cadmium vinyl stabilizers mini- 
mizes or eliminates the staining 
caused by contact with sulfides. 
This clear, straw-colored liquid 
has a specific gravity (25°C.) of 
0.915 and is miscible in mixtures 
of hydrocarbons, solvents with 
ketones, esters, etc. 





light stabilizer to function pr 
erly, it should have certain of 
following characteristics: 

1) It should prevent hydr 
chloride split-off or be an 
ceptor for hydrogen chloride 

2) It should function as 
anti-oxidant. 

3) It should react with dou 
bonds, i.e., be a reactive die: 
philic molecule. 

4) It should act as an ult: 
violet light screener. 

Possessing such characteristi 
the “ideal” vinyl stabilizer would 
be able to prevent color formation 
in the vinyl compound during 
processing, would contribute to 
the production of clear viny] 
film sheeting, etc., and would in- 
sure production of nontoxic viny] 
products with excellent light sta- 
bility and weathering character- 
istics. Obviously, however, no one 
vinyl stabilizer can perform all of 
these functions and a wide variety 
of stabilizers are available to han- 
dle each of the functions in vary- 
ing degrees. 

It has also become common to 
accomplish an end-result by com- 
bining various materials, e.g. 
chelators, anti-oxidants, or epoxy- 
type compounds added to a me- 
tallic salt stabilizer. The stability 
of a vinyl compound is consider- 
ably improved with the addition 
of 5 parts of epoxy plasticizer. 
The subsequent addition of one 
part of a barium-cadmium sta- 
bilizer improves stability even 
further and the final addition of 
an organic phosphite provides 
still another increase in stabilizing 
effectiveness. 


Chelators 

Metallic salt stabilizers are 
greatly improved as heat stabiliz- 
ers by the addition of organic 
phosphites. This type of stabilizer 
is commonly known as a chelator. 

The current theory in regard 
to these compounds is that they 
chelate the metallic halides 
formed during the decomposition 
of the vinyl compound, i.e., they 
tie up the byproduct halide into a 
complex form and thus increase 
the clarity and stability of the 
vinyl composition. Ordinarily, as 
metallic salts function during heat 
stabilization, they tend to de- 
crease clarity of the compound, 
presumably because of the metal- 
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alide salts formed. At this 
the metallic halide salts will 
serve to increase the rate of 
nposition. By adding the or- 
phosphites to the compound, 
of these actions can be ar- 
1 
.t the present time, practically 
the chelating-type compounds 
the market are based on or- 
c phosphorous compounds. 
Similar derivatives have been 
d in the lubricating field as 
anti-oxidants. 


Types of stabilizers 


Organotin stabilizers: Stabiliz- 
ers of this type most closely ap- 
proach the requirements of an 
ideal stabilizer as listed above. All 
classes of organotin stabilizers 
give outstanding clarity whether 
the vinyl compound is flexible or 
rigid. They also have excellent 
light stability, they are known to 
function as anti-oxidants, and 
they have been shown to be the 
only group of stabilizers that can 
block the formation of carbonyl 
groups (C = O) (5). There is also 
a possibility that organotin sta- 
bilizers may function as a dieno- 
phile. 

A mechanism through which 
organotin stabilizers may func- 
tion has been suggested (6). The 
theory is that a butyl group from 
a dibutyl tin diacetate stabilizer 
acts as a chain repairer by adding 
to the polymer. Presumably, the 
butyl group could add on to the 
unsaturated portion formed dur- 
ing the extraction of HCl, thus 
blocking further action as to 
cross-linking and oxidation at 
that particular point in the poly- 
mer chain. It is further suggested 
that the tin stabilizer acts as a 
scavenger for HCl. 

Organotin stabilizers are based 
on a dibutyl tin-R, where R is 
usually an acid, alcoholate, or 
mercapto group, or some modifi- 
cation of these. 

Dibutyl tin mercapto types are 
the most powerful group of sta- 
bilizers known at present. They 
are being used in very large 
quantities, particularly for rigid 
PVC applications. 

A speculation as to how these 
organotin mercapto_ stabilizers 
function has been given (7). 
There is no doubt that the mer- 
capto group can act as an anti- 
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oxidant and further can react 
with the double bonds formed 
during the dehydrochlorination 
and prevent further color devel- 
opment. 

The organotin stabilizers have 
in some cases been recommended 
for applications in which the tox- 
icity of the stabilizers is a factor. 

Recently, di-n-octyl tin com- 
pounds have been proposed as 
nontoxic stabilizers for polyvinyl 
chloride. It is believed that when 
the alkyl groups bound to tin are 
higher than four carbon atoms, 
the toxicity of the compounds is 
greatly decreased (8). 

Bariwm-cadmium _ stabilizers: 
The barium-cadmium stabilizers 
comprise an important class of 
vinyl stabilizers. The synergistic 
action obtained by the use of an 
alkaline earth soap such as bar- 
ium with a heavy metal salt such 
as cadmium has been intensively 
explored and has led to a whole 
series of proprietary types of sta- 
bilizers based on this action. In 
the past, barium-cadmium salts of 
fatty acids (C, to C,,), generally 
lauric or mixed C,, type acids, 
have been used extensively. The 
drawback to using these types of 
stabilizers is their lack of com- 
patibility and “plate out” during 
processing. It is well known that 
these fatty acids have a tendency 
to yellow when exposed to high 
temperatures such as are used in 
processing vinyl compounds. The 
octoates which are synthetic C, 
acids have been suggested to 
overcome this yellowing tendency 
but they have other drawbacks 
and are rarely used alone. 

These stabilizers can also be 
improved by the use of chelators 
and epoxy-type plasticizers, but 
they are still limited by their in- 
compatibility and tendency to 
plate out. 

Because these drawbacks are 
found in the solid-type barium- 
cadmium stabilizers, there has 
been a trend to the use of liquid 
barium-cadmium types. 

Recent developments in this 
field indicate that by utilizing an 
alkylated phenol as part of the 
anionic portion of these stabiliz- 
ers, improved performance can be 
obtained as to heat and light sta- 
bility, clarity, improved compati- 
bility, and minimum of plate out. 
These liquid stabilizers contain a 


higher ratio of barium than cad- 

mium. Usually a chelator is pres- 

ent. 
Cadmium 


Most 


cadmium stabilizers are used in 


stabilizers: 


conjunction with a barium stabil- 
izer, as discussed above. The cad- 
stabilizers 
fatty 

stearic or the liquid-type octoates. 
The use of a chelator with such 
a stabilizer increases its useful- 
ness. Cadmium octoates in combi- 
nation with chelators and other 


mium usually are 


based on acids such as 


organic materials have been rec- 
ommended for some clear PVC 
applications. They are, however, 
limited in such applications to 
those in which the product will 
not come in contact with water. 
Cadmium stabilizers, being metal- 
lic soaps, when used in vinyl film 
that is subject to submersion in 
water, will “water spot” or be- 
come completely opaque. 

Lead stabilizers: These stabiliz- 
ers, among the first types known 
to the industry, are still used in 
large quantities today, especially 
for electrical applications. Varie- 
ties are many and run from a 
lead compound litharge to dibasic 
lead phosphite. The latter most 
closely approaches the require- 
ments of stabilizers in that it can 
function as an acid acceptor, act 
as an anti-oxidant, and can also 
react with the polyenes formed. 

Lead stearate and dibasic lead 
stearate are good heat stabilizers 
and have excellent lubricating 
properties. They are widely used 
in opaque vinyl compounds, espe- 
cially for extrusion. 

Zine stabilizers: This type is 
always used in combination with 
another metallic salt in PVC com- 
pounds. It is most often combined 
with barium-cadmium stabilizers, 
particularly the liquid types. In 
such stabilizing systems, the zinc 
salt gives better initial color and 
helps in preventing sulfur stain. 

Major limitation of zinc sta- 
bilizers is their sudden exhaus- 
tion. When improperly used, in- 
stead of stabilizing, they can act- 
ually cause a rapid degradation of 
the vinyl compound. 

Zinc, in combination with bar- 
ium or strontium stabilizers, has 
been recommended for nonstain- 
ing applications. 

Zinc stabilizers have also been 
recommended for use with cal- 
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cium stabilizers in nontoxic ap- 
plications. Several mixed 
systems are on the market and 
have been approved by the U. S. 
Food and Drug Administration 
Calcium stabilizers: These sta- 


such 


bilizers have limited application 
since they do not impart sufficient 
heat stability to the material to 
warrant their use alone in the 
Calcium stearate is 
used extensively as a lubricant 
and contributes slightly to the 
heat stability of the compound. 
At present, so-called “approved 
nontoxic stabilizers” usually are 


compound 


based on calcium soaps plus other 
nontoxic metals. 

Miscellaneous stabilizers: Bar- 
ium stabilizers in the form of bar- 
ium ricinoleate, octoate, or similar 
soaps, have been used for spe- 
cialized applications. They do not 
impart sufficient stability to be 
used by themselves. Their biggest 
use is in combination with cad- 
mium or other alkaline earth 
metals. 

Strontium stabilizers have been 
popular in the past for certain 
applications, particularly in vinyl 
coating solutions. They are not 
used to any great extent at pres- 
ent. Some new stabilizers appear- 
ing on the market are based on 
strontium with barium and zinc, 
and are recommended for appli- 
cations where sulfur staining is 
a problem. 

Sodium salts of partial poly- 
phosphoric acid esters have long 
been light stabilizers. 
They are very poor heat stabiliz- 
ers and must always be used with 
an adequate heat stabilizer. 

Ultra-violet light absorbers: A 
group of purely organic com- 
pounds that absorb radiation in 
the ultra-violet portion of the 
spectrum have become of increas- 
ing importance where exceptional 
light stability is desired. These 
materials function by absorbing 
ultra-violet light and dissipating 
its energy in such a way that it 
can no longer promote degrada- 
tion. Materials of this type are 
based on substituted benzophe- 
nones. When used in PVC com- 
pounds they contribute to extra- 
ordinary light stability. Exposure 
of compounds so stabilized to 5600 
hr. in the Fadeometer has been 
reported (9). 

In. general, 


used as 


incorporation of 
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from 0.25 to 1% of these stabiliz- 
ers is recommended. Their high 
price, however, has prevented 
their widespread use in PVC ap- 
plications. 

The ultra-violet light absorbers 
are recommended for use with 
polyester methacrylate 
polymers, styrene polymers, and 
other similar plastics. 

Epoxy stabilizers: The use of 


resins, 


an epoxy compound and, in most 
cases, an epoxy plasticizer, has 
become a standard part of the 
formulation of PVC compounds. 
The ability of the epoxy group to 
absorb hydrogen chloride is well 
known and these materials func- 
tion on this basis, presumably 
forming the following compound: 


Oo HO Cl 
| ; 


— 
= 
H H 


Cc-C + HCl 
H H 


The epoxy plasticizers that are 
the most useful can be divided 
into three main groups: 

1) The epoxy plasticizers based 
on unsaturated natural oils, par- 
ticularly soy bean. 

2) Monomeric epoxy plasticiz- 
ers, which are the butyl and 
higher esters of epoxy stearic 
acid. 

3) Epoxy resins, which are the 
condensation products of epichlo- 
rohydrin and bis-phenol. 

The effect of an epoxy plasti- 
cizer on the stability of PVC com- 
pounds is such that the greatest 
maximum benefit of these com- 
pounds can be obtained by using 
them in combination with a me- 
tallic stabilizer and chelator. 

The  lower-molecular-weight 
epoxy resins have limited use in 
PVC compounds, except in spe- 
cial applications. Their chief 
drawbacks are high price and rel- 
atively limited compatibility with 
vinyls. 


Chlorinated rubber 


The requirements for a good 
stabilizer for chlorinated rubber 
are, in general, similar to those 
used for PVC. 

The chlorinated film-formers 
have a tendency to split off HCl 
even at room temperatures and it 
has become common to stabilize 
against this release with epoxy 
compounds. 

Epoxy stabilizers based on the 


low-molecular-weight epoxy 
ins are most efficient for heat 
bility. 

For light stabilizers, the « 
compounds are used in coml 
tion with lead stabilizers su: 
dibasic lead phosphite, as we 
barium-cadmium types. As 
PVC compounds, no single 
bilizer can adequately pri 
chlorinated rubber and a co 
nation must be used. 
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asticizers 


GEORGE H. TAFT 


Pe are materials, us- 
y liquid, added to synthetic 
ns to make the finished prod- 
t flexible at normal use temper- 

tures or to aid in processing the 
esins by lowering viscosity of the 
mixture at elevated temperatures. 

In most instances, plasticizers are 

used for both effects. 

The first outstanding applica- 
tion of plasticizers in the plastics 
industry was the use of camphor 
to facilitate molding and fabricat- 
ing of nitrocellulose. With the in- 
troduction of cellulose acetate 
and then polyvinyl chloride, the 
demands on plasticizer manufac- 
turers for products to meet the 
requirements of these two ma- 
terials grew stronger. Today, the 
number of plasticizers being mar- 
keted easily tops the 300 figure— 
with a number of new, improved 
plasticizer formulations already in 
the offing. 


Mechanism of plasticization 

The theories advanced to ex- 
plain plasticizer action practically 
always propose formation of some 
type of loose bond, usually of a 
polar or hydrogen-bridge type, 
between the polymer and the 
plasticizer. This bond formation 
causes the polymer chains to be 
pushed apart and to become com- 
pletely surrounded with a liquid 
phase. The separation of the poly- 
mer molecules is usually observed 
as swelling. The existence of the 
liquid cushion around each poly- 
mer molecule contributes to soft- 
ness and flexibility. 

Thus, the plasticizing process 
consists of replacing the polymer- 
polymer bonds with plasticizer- 
polymer linkages. This requires 
plasticizers to have an affinity for 
the polymer. 

Plasticizing action depends 
upon the types of active centers 
present in the two materials. For 
example, esters usually are active 
toward polyvinyl chloride while 
* Consultant, 9 Monument St., Concord, Mass. 
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water or alcohols are very active 
plasticizers for the polyvinyl 
alcohols. 

The polymer-polymer bonds 
present in the original resin cover 
a broad range of stabilities. Ma- 
terials which produce plasticizer- 
polymer bonds of greater sta- 
bility than the polymer-polymer 
bonds are active plasticizers and 
will cause swelling, even at room 
temperatures. 


Primary and secondary 
plasticizers 

Plasticizers are usually classi- 
fied as either primary or second- 
ary. The primary plasticizer does 
not bleed or sweat out at normal 
concentrations and under average 
use conditions. The secondary 
type is free from sweating only 
at low concentrations. 

Materials producing bonds of 
low stability are classed as sec- 
ondary plasticizers, e.g., alkyl aryl 
hydrccarbons, etc. Materials form- 
ing no bonds are exuded at room 
temperature, even after process- 
ing at high temperatures, and are 
considered incompatible. In all 
cases, only a portion of the plasti- 
cizer is attached in any way to 
the polymer, thus leaving con- 
siderable free liquid for lubricat- 
ing effects, migration, and evapo- 
ration. 

Although plasticization will oc- 
cur at room temperature with 
primary plasticizers, the rate is 
slow. To hasten the process, ele- 
vated temperatures and stress, as 
obtained by milling, calendering, 
or extruding, are generally used. 


Functions of plasticizers 


Plasticizers are used to: 1) 
lower viscosity at the elevated 
processing temperatures, and 2) 
impart flexibility to the finished 
product. 

Addition of a plasticizer widens 
the temperature range over which 
the polymer normally changes 
from a solid to a liquid. This is, 
of course, desirable for processes 


like extrusion and calendering, 
but not for injection molding. 

The solubility relationship be- 
tween the plasticizer system and 
the polymer system is important 
as regards melting range and vis- 
cosity at elevated temperatures. 
Polyvinyl chloride resins are near 
ideal because the viscosity-tem- 
perature curve at elevated tem- 
peratures is relatively flat, making 
possible practical processing with- 
out critical temperature control. 
With materials such as polysty- 
rene and polyvinyl formal, the 
viscosity-temperature curve is 
extremely steep, making process- 
ing in a normal manner impos- 
sible. 

Using the two effects—solubil- 
ity at elevated temperatures and 
the effect of the amount of plasti- 
com- 


cizer on_ viscosity—the 


pounder is able to produce a 
variety of compounds on stand- 
ardized equipment. 

The physical properties of the 
final compound depend on the 
amount and kind of plasticizer 
present. The change of flexibil- 
ity on lowering temperature is 
closely related to the viscosity 
changes of the plasticizer with 
temperature. As the degree of 
adsorption on the resin depends 
on the polar nature of the plasti- 
cizers present, the more highly 
polar, and consequently the ones 
with the poorest temperature vis- 
cosity relationships, are usually 
adsorbed preferentially. When 
mixtures of primary and second- 
ary plasticizers are used, this 
adsorption tends to leave the less 
polar secondary plasticizers free 
to act as lubricants and give im- 
proved low-temperature proper- 
ties to the product. By selection 
of the proper high solvent pri- 
mary types and use of the proper 
amount of secondary plasticizer, 
the compounder can strike a 
usable average between process- 
ing and final properties. 


Incorporation of plasticizers 
Incorporation of the plasticizer 
usually begins with a mechanical 
mixing of the plasticizer with the 
dry resin, usually by the use of 
ribbon blenders where the resin 
is available in powder form. All 
ingredients of the compound are 
added to the blender although 
color pigment may be added later 
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Di-2-ethylhexyl isosebacate 
(Kesscoflex DOIS, Kessler Chem 
Co., Inc.) when used to plasticize 
PVC resin contributes good low- 
temperature properties, excellent 
resistance to water extraction, 
and low viscosity in plastisols. It 
has low volatility and high plas- 
ticizing _ efficiency Di-n-buty] 
isosebacate (Kesscoflex BIS) per- 
formns similarly to dibutyl sebacate 
as a plasticizer for PVC, offering 
high plasticizing efficiency as well 
as good low-temperature proper- 


ties 


A primary high-molecular-weight 
plasticizer (RC Polymeric BGA, 
Rubber Corp. of America) for 
polyvinyl chloride has good sol- 
vating characteristics and supe- 
rior nonmigrating properties. 
Compounds prepared with this 
plasticizer exhibit low volatility, 
high resistance to extraction by 
water and oil, and excellent heat 
and light stability. 


A high-molecular-weight poly- 
meric plasticizer (Emery 3094-S, 
Emery Industries, Inc.) features 
easy processing, light color, and 
excellent electrical properties, as 
well as extremely low migration, 
extraction, and volatility. 


A new plasticizer (Morflex 
X-1038, Morton-Withers Chem. 
Co.) was developed as a replace- 
ment for n-octyl/decyl phthalates 
as vinyl plasticizers. An electrical 
grade (Morflex P- 
20B(E)) provides good low-tem- 
perature plasticization along with 
high electrical qualities. 


plasticizer 


A new modified alkyl phthalate 
primary plasticizer (PX-313, 
Industrial Chemical Div., Pitts- 


burgh Coke & Chemical Co.) im- 
parts low-temperature flexibility 
to vinyls equivalent to that ob- 
tained with n-octyl/decyl phtha- 
lates, at an appreciably lower 
cost. It is recommended for use in 
high-quality coated fabrics, sheet- 
ing, and film; in vinyl jacket wire 
and other extruded products; and 


in plastisols. 


A phthalate-type plasticizer (San- 
ticizer 213, Monsanto Chemical 
Co.) helps reduce the grip of 
vinyl chloride surfaces. A 40% 
content in a formulation gives a 
Shore hardness of 82 compared 
with a 73 hardness when a 40% 
content of DOP is used. It elimin- 
ates the need for interleaving in 
rolls of film, prevents gripping of 
a vinyl-surfaced product to the 
walls of cellophane and poly- 
ethylene bags, and “slicks” the 
surface of electric wire coatings. 


A low-cost secondary plasticizer 
(Chlorowax LV, Diamond Alkali 
Co.) for vinyl compounds has low 
volatility, low migration rate, lack 
of odor and toxicity, light color, 
and low viscosity. It is recom- 
mended where maximum heat 
stability and good low-tempera- 
ture torsional properties are 
important. 


A polymeric plasticizer (Paraplex 
G-62, Rohm & Haas Co.) has been 
approved by the Food and Drug 
Administration and the Meat In- 
spection Branch, United States 
Dept. of Agriculture, for use in 
compounds utilized in the pack- 
aging and conveying of food prod- 
ucts. Approval includes use as a 
plasticizer in films for packaging 
bacon, lard, and other meat prod- 
ucts in Federally-inspected meat 
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plants, as well as for pacl 
water-containing food pr 
such as fruits and vegetabl 


A new plasticizer (Plast 
SC, Harwick Standard Ch: 
Co.), a triglycol ester of a 

table oil fatty acid, imparts 
temperature properties to 

vinyl chloride compositions 
nitrile rubber. It is also of 


siderable value in compoun 
neoprene. In addition, it is . 
patible with polyvinyl but 
polystyrene, coumarone re 
ethyl cellulose, and nitrocellul 
The plasticizer is practically odor- 
less and is soluble in most sol- 
vents. 


A primary, polymeric plasticizer 
(NP-10, Eastman Chemical Prod- 
ucts, Inc.) for polyvinyl chloride 
compounding is based on neo- 
pentyl glycol and combines per- 
manence properties, ease of 
processing, low-temperature flex- 
ibilty, and low color. 


A low-cost plasticizer (Polycon 
5B, Brown-Allen Chemicals, Inc.) 
for use in vinyl formulations re- 
places higher-priced n-octyl/decy! 
phthalate where low temperature 
and low volatility are desirable. In 
plastisol formulations, it offers 
good flow-out properties, slow 
gelation, and fast cure. 


N-trichloromethylthio tetrahydro- 
phthalimide, originally developed 
as an agricultural spray (SR-406, 
Esso Research & Engineering 
Co.), now shows promise as an 
additive (Vancide 89, R. T. Van- 
derbilt Co., Inc.) in plasticized 
vinyl film, making it mold- and 
fungus-resistant and improving 
low-temperature flexibility. 





to avoid contamination of the 
mixer. With PVC, plasticizers are 
added by spraying into the mix, 
preferably hot. The mixing cycle 
ranges between two and five min- 
utes. The batch may be dumped 
directly onto a mill, or into a 
Banbury, or can be barrelled off. 

Plasticization is obtained by 
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heating the batch under stress. 
This may be accomplished by use 
of rolls operating at differential 
speeds, a Banbury, or an ex- 
truder. Plasticization, complete 
mixing of the batch, and proper 
pigment dispersion are obtained 
in this step. 

The plasticized batch is then fed 


to the final calender or extruder. 
In some cases, the batch is first 
pelletized for ease in handling or 
further compounding. 


Plastisols and organosols 

The fact that plasticizing action 
is very slow at low temperature 
and stress makes possible the 
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uation of plasticizer-resin 

sions which can be applied 

supporting medium, usually 

_ or molded before fusion. 

dispersion is a viscous liquid 

ch can be applied by the usual 

ting methods. After applica- 

plasticization is obtained by 

ng above 300° F. The heating 

e converts the dispersion to a 
tinuous film or solid. 

Such dispersions of plasticizer 

n be compounded with blowing 

ents or saturated with a gas, 

fter which the heat cycle causes 

produce a 


vaaming to sponge 


product. 

Dispersions of plasticizer and 
resin together with solid com- 
pounding ingredients are called 
plastisols; when more than 10% 
of a volatile diluent is present, 
they are called organosols. 

As the plastisol viscosity de- 
pends largely on the kind and 
amount of plasticizer present, 
secondaries such as the adipates 
may be used solely for their abil- 
ity to lower viscosity. With organ- 
osols, viscosity control is easily 
achieved by use of the volatile 
diluent. 


Phthalates 


Because of the large amounts 
of plasticizers used with the poly- 
vinyl chloride polymers, most of 
this discussion will cover plasti- 
cizers for PVC, unless otherwise 
indicated. Plasticizers, of course, 
also find use in formulations for 
cellulose acetate, cellulose nitrate, 
and other plastics as well. 

The largest proportion of plasti- 
cizers used with PVC is esters, 
usually of polybasic acids. The 
phthalates are the major primary 
plasticizers with the aromatic 
phosphates leading in the electri- 
cal industry. Relatively smaller 
amounts of the esters of aliphatic 
dibasic acids are consumed as 
secondary plasticizers. Due to lack 
of compatibility, esters of mono- 
basic acids have limited use. 

Early studies of the various 
alkyl phthalate esters showed 
dibutyl phthalate to be the opti- 
mum in solvent power, either in- 
creasing or decreasing the alkyl 
chain length and causing a de- 
crease in solvent power. Because 
of high volatility, dibutyl phtha- 
late is not used to any extent. The 
octyl esters are now accepted as 
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the best compromise between sol- 
vent power and volatility. The 
phthalates all show poor low-tem- 
perature characteristics. Stability, 
availability, cost, odor, color, and 
low toxicity, however, are im- 
portant in helping the phthalates 
hold the prime position they now 
occupy. 

The last few years have also 
seen considerable work being 
done on developing higher-weight 
phthalates to replace DOP. The 
mixed alcohols affords 
some control over temperature- 
dependent characteristics. Recent 
products have used alcohols be- 
tween the hexyl and decyl. The 
possibility of major improvement 
in these phthalates 
however. 

Although the major amount of 
phthalates are used with PVC, 
considerable diethyl and dibutyl 
phthalate go into nitrocellulose 
lacquers and smokeless powders. 
Small amounts are incorporated 
into paint as a plasticizer for 
alkyd resins. 


use of 


is remote, 


Phosphates 

The phosphates are second in 
importance in the plasticizer field, 
primarily because of their low 
volatility, high plasticizing action, 
nonflammability, and adaptabil- 


ity to stabilization for electrical 


use. Their major weaknesses are 
poor low-temperature properties 
and odor development. In PVC 
formulations, the use of small 
amounts with other plasticizers 
seems to cause improvement in 
resistance to bleeding under 
ultra-violet light. The phosphates 
generally have a high refractive 
index, giving additional “bright- 
ness” to clear compounds. 

An exception to many rules is 
trioctyl phosphate (TOF). It has 
a higher degree of compatibility 
with PVC than expected, al- 
though it should be rated as a sec- 
ondary plasticizer. The low-tem- 
perature properties are excellent, 
but when used alone, processing 
stability is not too good. When 
used with primary solvent types, 
TOF shows a definite tendency to 
bleed. This spewing does not oc- 
cur when it is used as the sole 
plasticizer. 

Tricresyl phosphate also finds 
use as a “chemical type” plasti- 
cizer for nitrocellulose coatings. 


Plasticizers impart flexibility to 
the vinyl film and sheeting used 
in the manufacture of these 
raincoats and facilitate fabri- 
cation. (Photo, Merckon Co.) 


Triphenyl phosphates are excel- 
lent plasticizers for the cellulose 
esters while tributoxyethyl phos- 
phate is used for low-temperature 
purposes with synthetic 
rubbers. Considerabie amounts of 
phosphate esters are consumed in 
such other applications as hy- 
draulic fluids, lubricants, gaso- 
line, and beverages. 


some 


Adipates, azelates, and 
sebacates 


Dibasic acid esters are pres- 
ently limited to the adipates, 
azelates, and sebacates. Isosebacic 
acid is becoming available and 
will undoubtedly assume a fair 
part of this market if its price is 
sufficiently low. Due to relatively 
low compatibility and high vola- 
tility, the adipates are used pri- 
marily where cost is a factor. The 
azelates have been reported as 
having somewhat better resist- 
ance to bleeding under sunlight 
and heat than esters of the other 
two acids. The sebacates have 
generally been used where excel- 
lent aging with low-temperature 
resistance can be afforded in the 
end-product. 

Production of dibasic acids is 
increasing and the next few years, 
if research continues at this pace, 
will undoubtedly see the intro- 
duction of many new acids. It is 
doubtful if this type of simple 
ester will ever assume a major 
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portion of the plasticizer market, 
making 
plasti- 


although their use in 
high-molecular-weight 
cizers may be important. 

Esters of dibasic acids find thei: 
major use with PVC as secondary 
types. An adipate is finding use 
with the vinyl butyral, while a 
sebacate has been used with the 
same resin in some military items. 
Dioctyl sebacate and azelate are 
finding considerable use as lubri- 
cants for jet engines as are the 
adipates in extreme temperature 
range greases. Some small amount 
of adipates are used as dielec- 
tric fluids. 

Maleic and fumaric acid esters 
have found almost no application 
as plasticizers. The citrates and 
related acids have shown promise, 
because of lack of 
toxicity. These 
good solvent power, color sta- 
bility, and low-temperature re- 
sistance but tend to be high in 
volatility. One of the aconitate 
esters has found major applica- 
polyvinylidene 


primarily 


materials have 


tion with the 
chloride copolymers. 

The monobasic have 
shown only special application to 
date. The benzoates, particularly 
benzyl-benzoate, have some use 
where a solid material is desir- 
able. The aliphatic acid esters are 
limited largely to tetrahydrofur- 
methyl penta- 
chlorostearate. Both these ma- 
terials are secondary types, with 
stability limiting their use. The 
chlorostearate is one of the few 


acids 


furyloleate and 


nonflammable plasticizers that 
impart low-temperature 


ance and can be stabilized elec- 


resist- 


trically. 


Epoxies 


Epoxidized materials have 
established application as second- 
ary plasticizers, their stabilizing 
action being of particular inter- 
est. These are usually made from 
mono-, di-, or tri-esters of the 
aliphatic monobasic acids. 


Non-esters 

A small portion of the plasti- 
cizer market is filled with non- 
ester materials. These are usually 
chlorinated aliphatic materials, 
petroleum distillates, ketones, 
ethers, sulfonamides, and nitro- 
aromatic compounds. They are 
primarily used to lower cost 
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where some sacrifice can be made 
in such properties as low-tem- 
perature resistance or volatility. 


Polymerics 

During the last year, several 
producers have introduced poly- 
meric types. These materials are 
distinguished by their lack of 
volatility. The problem in their 
development is to strike the 
between high- 
molecular-weight, fluidity, and 
compatibility. Purchasers of the 
finished article made of plasticized 
polymers are tending to specify 
limits that call for use of major 
amounts of the polymerics. More 
types of glycols are becoming 
available, which is encouraging 
the development of these poly- 
meric types. 

Polymeric types have found 
their major use with PVC. Some 
small amounts have gone into 
synthetic rubber. 


proper balance 


Basic raw materials 

The sources of acids, anhy- 
drides, and alcohols are today 
well-established. Phthalic anhy- 
dride is produced in large volume. 

he major quantity of phthalate 
plasticizers is made by companies 
not producing the anhydride. 

The alcohol supply is very free 
due to the large excess capacity 
now present in the oxo plants. 
This excess of capacity has fos- 
tered the development of other 
alcohols beside the octyl. So far, 
these alcohols from the oxo pro- 
cess have been selected by the 
ability to manufacture them from 
available crudes. Competition will 
undoubtedly force the production 
of alcohols selected primarily by 
their properties in the final plasti- 
cizer. 

The dibasic aliphatic acid situ- 
ation is changing rapidly. In the 
last few years a dependable 
source of azelaic acid has in- 
creased the use of azelate esters. 
Commercial production of isose- 
bacic acid may cause a general 
price reduction in the dibasic 
acids. Very probably, other di- 
basic acids will become available 
quickly. 


Future trends 

One large future use of plasti- 
cizers may be with resin which 
cannot be plasticized at the pres- 


ent time. Development of 
plasticizers or of new pol 
may make this possible. 

The plasticizer market 
probably grow directly wit 
polyvinyl chloride market 
tendency will be to make hi; 
weight plasticizers, which 
cause an increase in the rat 
plasticizer to resin. Foam 
plastisol applications use 
creased amounts of plasti 
and will undoubtedly grow 
idly. 

Major changes in plasti: 
production depend on the indus- 
try’s ability to introduce mater 
with increased molecular wei 
and fluidity. To obtain hig} 
weights by use of polyme: 
structures will probably not be 
possible, as fluidity depends on the 
randomness, or lack of regularity, 
in the structure. This was first 
indicated in the patents covering 
sebacic acid polyesters. Conse- 
quently, the use of directed 
esterifications may be of major 
importance. 

A growing application of many 
plasticizers is as functional fluids 
for use as lubricants and as pres- 
sure and power _ transmitter 
liquids. Future requirements for 
these applications somewhat par- 
allel those for plasticizer use. 
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Solvents 


OHN W. WYART* and N. G. BAKER* 


RECENT DEVELOPMENTS 


Ethyl amyl ketone (Shell Chem- 
ical Corp.), a new high-boiling 
lacquer solvent, is now available 
in unlimited tank-car quantities. 
EAK is a better solvent for nitro- 
cellulose than any other high- 
boiler commonly used. It is also 
used in vinyl coatings and as a 
starting point for chemical syn- 


theses. 


Tetrahydrofuran (Du Pont), a 
furfural derivative produced from 
one of the chemicals used in mak- 
ing nylon, is an excellent solvent 
for high-molecular-weight poly- 
vinyl chloride resin and vinyli- 
dene chloride copolymers. Its 
principal use at present is in a 
topping coat for coated fabrics. A 
top coating with high-molecular- 
weight resin dissolved in THF will 
help eliminate the problems of 
crocking, blocking, migration, and 
marring. Another growing use for 
THF is in vinyl chloride adhesives 
where high speeds are necessary. 
Use of THF in cast vinyl film is 


still in the development stage. If 
successful, it may make possible 
the use of high-molecular-weight 
resins for cast film and may lower 
cost because of fast production. 


A new thickening agent ( Viscotrol 
A, Ferro Corp.) imparts thixo- 
tropic body to polar, nonpolar 
aromatic, and aliphatic solvents, 
as well as to non-solvent-contain- 
ing liquid resins and plasticizers. 
Its ability to body organic liquids 
is not affected by phenols, polar 
solvents, water, and slightly acidic 
or basic components. It will main- 
tain uniform viscosity over long 
periods of aging. 


A liquid defoamer (Surfynol 
104A, Air Reduction Chemical 
Co.) is recommended by the man- 
ufacturer for use in aqueous sys- 
tems where foaming is a process 
problem, or undesirable in the end 
use. This company markets two 
other defoamers (Surfynol 102 
and Surfynol 104-E). 





, rate are selected from the 
broad category of industrial 
chemicals because of a_ specific 
property—their ability to dissolve 
other substances. In a sense, they 
can be considered as processing 
agents whose function is to facili- 
tate the use of a solid substance 
for some particular application. 
As these solvents are selected 
from a large field of chemicals, 
they often serve multiple func- 
tions. In addition to their solvent 
uses, they can be used as inter- 
mediates for preparation of other 
chemicals, or to supply certain 
physical properties to a mixture 
of ingredients. Some applications 
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in which solvents are used other 
than for their dissolving actions 
are in_ extraction processes, 
concentration of pharmaceutical 
products, ore flotation, dry clean- 
ing, automobile antifreezes, and 
hydraulic fluids, among others. A 
major use for solvents, however, 
continues to be as _ processing 
agents in dissolving resinous sub- 
stances for the coating and adhes- 
ive industries. The textile indus- 
try also uses large quantities of 
organic solvents, particularly in 
the spinning solutions for cellu- 
lose acetate fibers. 


Development 

The modern solvent industry 
started with the fermentation 
process developed during the first 


World War for production of ace- 
tone and butanol. Acetone was 
urgently needed for the war effort 
and, consequently, large facilities 
were erected for its production. 
Since butanol was a co-product 
of the process, it quickly became 
a surplus item. 

For every pound of acetone, 2 
lb. of by-product butanol were 
also produced. The growth which 
the plastics 
nessed is related to this butanol 
surplus. 


industry has _ wit- 


In an effort to 
outlet for this surplus, it was re- 


develop an 


acted with acetic acid to produce 
butyl acetate which was found to 
be an excellent solvent for cellu- 
lose nitrate. 

Cellulose nitrate, when it was 
dissolved in butyl acetate and 
modified with resins, produced a 
quick-drying, tough, 
and durable substitute for paint 
and varnish needed by the auto- 
motive industry. This was the 
start of volume lacquer usage. 
Automotive production, which had 
previously been bottlenecked due 
to the slow drying properties of 
the paints previously used, was 
increased considerably. It was not 
long before other industries fol- 
lowed the lead of the automotive 
industry. Artificial leather utilized 
the new lacquer coating. The 
paper and furniture industries 
also began to finish their products 
with it. With this beginning, it 
was not long before other means 
than the fermentation of starch 
and sugars were used to produce 
butanol and other solvents for the 
new coatings industry. 


attractive, 


Fermentation is still used as a 
means of manufacturing solvents. 
Some ethyl alcohol is produced 
from the fermentation of grain 
and black strap molasses and 
some butanol and acetone are also 
produced by fermentation. By and 
large, however, the solvent indus- 
try has come to depend on petro- 
leum and coal by-products as a 
source of raw materials rather 
than such agricultural products as 
grain, molasses, corn, etc. Sol- 
vents that are manufactured by 
synthetic methods from these hy- 
drocarbon products are more 
stable in their price structure than 
solvents manufactured from agri- 
cultural products. These latter 
types of solvents show wide price 
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TABLE |: Solvent production statistics' 





Solvent 1940 
Acetone 202 
Buty! alcohols 165 
Butyl acetate (90%) 87 
Ethyl acetate 75 
Ethyl] alcohol 1060 
Ethyl ether 22 
Ethylene glycol 140 
Halogenated hydrocarbons — 
Isopropyl alcohol 220 
Methanol 159 


Tariff Comn 


1Source: U. S 
*1941 figures 


Solvent production, in million lb.——\ 


1945 1950 1955 
349 482 538 
225 323 475 

67 77 82 
106 92 85 
2310 1090 1214 
76 38 69 
205 519 888 

1523 2089 
490 866 854 
493 915 





fluctuation as their raw materials 
alternately become scarce or are 


in oversupply. 


Synthetic production 

The first step toward synthetic 
production of solvents came when 
the hydrogen and carbon dioxide 
by-products of fermentation were 
utilized for the preparation of 
methanol. In addition to its sol- 
vent uses, this alcohol is widely 
used in automobile antifreezes 
and as an intermediate for the 
production of formaldehyde. 

Formaldehyde reacted with phe- 
nol and urea led to a whole series 
of new plastic materials which 
could be utilized in solvent solu- 
tions as coatings. It can be seen 
that the tremendous growth of the 
coating industry in general is 
closely intertwined with the 
growth in solvent production. This 
came about not only because of 
the processing improvements in 
coating application due to the 
availability of new solvents, but 
also by the utilization of these 
solvent materials as chemical in- 
termediates for production of new 
resins and plasticizers. These in 
turn prompted the development 
of new solvents for their process- 
ing. 


Oxygenated solvents 

The volatile polar liquids such 
as the ketones, esters, glycol- 
ethers, etc., are of considerable 
importance in the coatings in- 
dustry. These solvents are needed 
to disperse and dissolve the more 
difficult macromolecular 
substances. 

Esters: The original nitrocellu- 
lose solvents were butyl, ethyl, 


soluble 
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and amyl acetate. In 1955, more 
than 170 million Ib. total of these 
three solvents were produced, 
primarily for the coatings indus- 
try. 

Esters, of which the acetates 
represent the only commercially 
important members, are produced 
by reacting commercial alcohols 
with acetic acid or anhydride. In 
some cases, esters are produced 
as by-products in an ester inter- 
change reaction, or by ester hy- 
drolysis in the presence of alcohol. 
Methyl acetate, for example, is 
obtained as a by-product from the 
hydrolysis of polyvinyl acetate to 
polyvinyl alcohol. Almost all of 
the lower-priced alcohols are es- 
terified for use as active solvents 
for resinous materials. Therefore, 
as more alcohols are made com- 
mercially available, the number of 
esters available will also increase. 

Alcohols: Ethyl alcohol is the 
most important member of this 
class of chemicals. It is used as 
a solvent for shellac and various 
other resins, as a latent solvent 
for nitrocellulose, and an inter- 
mediate for a great many organic 
compounds. Ethyl alcohol is still 
produced in quantity by the fer- 
mentation of molasses and grain. 
In the last few years, however, 
synthetic material has made 
heavy inroads into the fermenta- 
tion alcohol market. The quality 
of the synthetic product is equal 
to that of the fermentation grade. 

Methanol is produced primarily 
by direct oxidation of hydrocar- 
bon, although some wood distilla- 
tion is still carried on. This alcohol 
is an excellent solvent for nitro- 
cellulose, ethyl cellulose, natural 
and synthetic resins, etc. It is the 


most active of the aliphati: 

hols in solvent power; hoy 

its industrial application j 
stricted somewhat by its hig! 

icity and its volatility. Met 
finds extensive use as an j 
mediate, principally for the 
duction of formaldehyde. 
normal propyl and isopropy 
cohols are produced by hy 
carbon oxidation, with the | 
alcohol assuming the greater 
portance. Isopropyl alcchol is 
duced in the greatest quantit 
any alcohol except ethanol. | 
used widely as a latent sol) 

in nitrocellulose lacquers. Its 
properties are similar to those of 
ethanol. 

Butyl alcohol: All four isomers 
of butyl alcohol are produced 
commercially, with normal buty] 
alcohol finding widest application 
as a solvent. This alcoho] is pro- 
duced synthetically by the aldol 
condensation of acetaldehyde. 

Higher alcohols: Amyl, hexy], 
and octyl alcohols, and alcohols 
of even greater carbon 
length are produced, commercially. 
Alcohols higher than 6 carbons 
(hexyl alcohol) are not frequently 
used as solvents due to their low 
volatility. These alcohols find 
widespread use as intermediates 
for plasticizers where low volatil- 
ity is required. 

Ketones: These chemicals have 
come into widespread use as 
solvents for resinous materials. 
Three are of great commercial 
importance—acetone, methy] ethy] 
ketone, and methyl isobutyl 
ketone. Acetone is the most im- 
portant member of the group. It 
is produced in great quantities by 
oxidation of isopropyl alcohol. 
Acetone is an excellent solvent 
for nitrocellulose and most other 
cellulose resins although some- 
what volatile for coating needs. 

Methy] ethy] ketone is produced 
from secondary butyl alcohol. As 
the second member of the ali- 
phatic ketone series it is less vola- 
tile than acetone and hence widely 
used in coating formulations. 
Methyl isobutyl ketone con- 
tributes flow to lacquers and is 4 
good blush retarder. 


chain 


Function of a solvent 

Most of the resins available in 
industry for coating purposes are 
hard and brittle substances. 
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rs are less hard and some are 
soft tacky materials. All of 
have to be made fluid and 
particles welded together to 
a continuous film before it 
be considered a coating. 
ovided the chemical structure 
he resin is not altered, this 
| workable ‘state can be 
ieved by heating the resin or 
lispersing it in a solvent. These 
perties exist only while the 
heat is applied or while the sol- 
ents are in association with the 
resin. Removal of either causes 
the resin to revert to its original 
unworkable state. In this respect, 
a solvent differs from a plasticizer. 
An important difference in the use 
of plasticizers and solvents, of 
course, is that solvents are always 
used in fairly large amounts to 
produce a liquid material, where- 
as plasticizers are used in smaller 
quantities to produce a flexible 
yet still solid product. 

In order to understand better 
the behavior of solvents and resin, 
we might consider the structure 
of a resin before and after the 
addition of a solvent. A 
appears to be a three-dimensional 
network of macromolecules. Each 
of these molecules has attracting 
points along its chain. These at- 
tracting points can attract each 
other, thereby setting up second- 
ary forces of attraction between 
resin macromolecules. If these at- 
tracting centers are many and 
strong, the forces of attraction will 
be such that a very close-packed, 
rigid structure will result. Such 
a resin will be hard and brittle. If, 
however, there are few attracting 
centers, and if they are relatively 
weak, then a flexible material will 
result. These bonding forces be- 
actually 


resin 


molecules are 
equilibrium forces, for if we heat 
or cool the resin we will affect 
the properties, thereby indicating 
that motion resulting from free- 
dom in the mass is still possible. 
It can be said that an aggrega- 
tion-disaggregation equilibrium 
exists between the molecules. 

If a solvent is introduced into 
the resin, its ‘molecules, being 
much smaller and more mobile, 
in and around the 
molecule of the resin. This move- 
ment in and around the 
molecule causes a physical sepa- 
ration by actual breaking of the 


tween 


will move 


resin 
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secondary valence bonds. In addi- 
tion, since the solvents are polar 
materials, they will be attracted 
to the attracting center on the 
resin macromolecule, and _ will 
compete with other resin macro- 
molecules for these centers. This 
solvation is also an equilibrium 
process and the solvent molecule 
after momentary attachment is 
replaced by another solvent mole- 
cule or another resin macromole- 
cule attracting center. Thus, there 
is a solvation-desolvation equili- 
brium. There are then two com- 
peting equilibria, solvation-de- 
solvation of the solvent molecules 
and aggregation-disaggregation of 
the resin macromolecules. Ob- 
viously, a change in equilibrium 
in favor of solvation-desolvation 
would increase functionality. 


Cellulose nitrate coatings 
Cellulose nitrate, in order to be 
used as a coating material, is dis- 
solved in a mixture of solvents. 
This mixture is called the thinner 
and is composed of liquids that 
have varying degrees of solvent 
power for the polymer. They are 
broadly classified as active sol- 
vents, latent solvents, and di- 
luents. The liquids described as 
active solvents actually dissolve 
the polymer. Most of these are 
polar compounds containing oxy- 
gen-bearing groups. Aliphatic 
esters and ketones are the active 


Fig. 1: 


8 
j 


solvents most commonly em- 
ployed. Latent solvents are al- 
ways alcohols. They do not pro- 
mote solvation of the polymer by 
themselves. However, they usually 
add to the solvating effect when 
used in conjunction with the ac- 
tive solvents. Diluents are used 
to dilute and cheapen the thinner 
and are usually aliphatic and aro- 
matic hydrocarbons. 
Various tests have 
veloped to determine the effec- 


been de- 


tiveness of a thinner as a dissolv- 
ing agent. These indicate, in a 
practical sense, the application 
characteristics of such solutions. 
The degree of solution is indi- 
cated by the viscosity, since it 
is this property that 
whether the lacquer is in a proper 
state of fluidity. The degree of 
fluidity dictates the method of 
application, e.g., spraying, brush- 


indicates 


ing, or other techniques. 

Second in importance is the 
tolerance of the lacquer for 
hydrocarbon diluents. This indi- 
cates whether the thinner has 
been formulated in the most eco- 
nomical manner. A high dilution 
ratio, for instance, would indicate 
that the thinner could stand fur- 
ther dilution. 

Since these coatings dry by sol- 
vent evaporation, the rate of this 
evaporation is all-important in 
determining the properties of the 


~ film. Practical tests have been de- 


Evaporation rate curves of lacquer solvents and diluents 
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— CYANAMID — 


Dyes to please the 
toughest plastics customer! 


Out of the many dyes made in the U.S.A.., 
only a very few meet the chemical and physical 
requirements of plastics. American Cyanamid Company 
—past master in the science and art of dye manufacture— 
offers dyes formulated for all types of plastic 
products where dyes are used. 








For expert help in solving coloring problems—for dyes 
that work better and produce plastics that sell better— 
call your nearest Cyanamid representative. 


e Oil Soluble Dyes ¢ Nigrosines e Spirit Soluble Dyes e Specialtie 


Calco Dyes for the Plastics Industry 


Se en AONE 


— CYANANMID —_ 


The Symbol e 
for Quality Dyes North American Cyanamid Limited ¢ Montreal e Toronto 














AMERICAN CYANAMID COMPANY, DYES DEPARTMENT 
Bound Brook, New Jersey 
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veloped to indicate 

thinner is evaporatins 
Determination of blus} 

of a lacquer often 
whether or not a thir 

fast. Blush resistance 

mined by observing the 

relative humidity at v 
cipitation of the film o 

is a function of the te ature 
of the film’s surface as wel] as of 
the relative humidity. Ther, ie 
a thinner that dries too rapid] 
will produce too great cooling 
effect at the surface. 

In formulating cellulose nitray, 
lacquers, it is generally desirab), 
to use solvents that combine goo, 
solvent power with relatively slo 
evaporating properties. It is not 
usually easy to do this. Solvents 
that are most effective in redyc- 
ing viscosity, such as ethyl ace- 
tate, methyl ethyl ketone, et; 
also evaporate most rapidly. 

Standard cellulose nitrate lac- 
quer thinner formulations are de- 
signed to evaporate in a fairly 
constant manner. Thus, a graph 
of the evaporation rate would ap- 
proach a straight line. These thin- 
ners are usually balanced with 
equivalent parts of fast-, me- 
dium-, and slew-evaporating sol- 
vents and diluents. 

There are two major deviations 
from this type of formula. One is 
the thinner used with hot-spray 
lacquers. In these formulations 
heat is used to aid viscosity re- 
duction, since cellulose nitrat: 
solvency is also a function of th: 
temperature. Medium- and slow- 
evaporating solvents are used i 
these thinners with very litt! 
emphasis on fast evaporators. 

The other deviation is classi- 
fied as the “high-build thinners. 
In this type of formulation, only 
fast-evaporating solvents that ar 
also good viscosity-reducing ma- 
terials are used in conjunction 
with slow solvents, with little em- 
phasis being placed in the medium 
boiling range. Both of these lac- 
quers find wide acceptance in 
fields where the extra equipment 
necessary for their application 's 
available. 


Vinyl resins 

Vinyl resin solutions differ from 
conventional nitrocellulose solu- 
tions although many of the same 
solvents and diluents are used in 
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s. Most of the 


d for solution coatings 


vinyl 


mers of vinyl chloride 

acetate, with the vinyl 

nstituting about 17% of 
ict. 

: coatings based on viny] 
er in several important 
om the 
n lacquers. They are less 
ble to blushing, and show 
resistance to certain sol- 
vents and to weathering. In addi- 
they show limited compati- 
bility with modifying 
possess rather poor adhesion at 
air-dry ing temperature, and have 
tendency toward orange peel. 
The vinyl resins used for solu- 


conventional 


susce} 


grealt 


tion, 


resins, 


tion coating are usually dissolved 
in ketones and diluted with aro- 
matic hydrocarbon. Since blush- 
ing is not a factor and since the 
films usually baked, fast- 
evaporating solvents can be used. 
com- 


are 
Formulations are simple, 
the highly-modified 
nitrocellulose lacquers. Usually, 
one or two vinyl copolymers and 


pared to 


one or two solvents constitute a 
formula, 

The solvent technology of vinyl 
resins also differs considerably 
from nitrocellulose. Solutions of 
high resin concentration tend to 
gel, as well as those in lean, 
thinner mixtures. These gels are 
not generally reversible, as are 
nitrocellulose gels, which merely 
require addition of solvent for the 
resin to be redissolved. 

Ketones are the preferred sol- 
vents; however, nitroparaffins are 
also used as are some cyclic 
Aromatic hydrocarbons 
are generally preferred as the 
diluents. Alcohols are usually 
avoided in formulations contain- 
ing standard vinyl copolymers. 


oxides. 


Current developments 
Developments in coating sys- 
tems in which solvents are em- 
ployed continue to arouse the in- 
terest of formulators. Of more 
recent vintage are the isocyanate 
lacquers. Basically, these coatings 
are formulated by dissolving a 
suitable polyalcohol and a poly- 
isocyanate in suitable inert sol- 
vents. Inert solvents in this case 
are those which will not pre- 
ferentially react with the isocyan- 
ates. The lower alcohols and basic 
solvents are not used, and solvents 
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Quality Pigments for Plastics 


Specify Cyanamid pigments for every 





coloring requirement in plastics...and you can be sure of 


uniform high quality and top pigment performance, 


lron Blues 

Organic Toners and Lakes 

UNITANE® Titanium Dioxide 
—Anatase and Rutile Types 


Ultramarine Blues 
Phthalocyanine Blues and Greens 
Chrome Yellows, Oranges, Greens 

Valencia Orange 


Color is the ditferere® 
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AMERICAN CYANAMID COMPANY 





PIGMENTS DIVISION 


30 ROCKEFELLER PLAZA, NEW YORK 20. N. Y. 
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PLASTICIZERS 


te POLYCIZER DBS — (Dibuty! Sebacate 

we POLYCIZER DBP — (Dibuty! Phthalate 

we POLYCIZER 162 Dioctyl Phthalate 

we POLYCIZER 332 Dioctyl Adipate 

we POLYCIZER 532 Octyl Decy! Adipate 

Ww POLYCIZER 562 Octyl Decyl Phtha- 
late) 

We POLYCIZER 632 — (Didecyl Adipate 

we POLYCIZER 662 Didecy! Phthalate 

%& POLYCIZER 662-BPA — (Electrical grade 

of 662 
WwW CELLUFLEX 179C — (Tricresyl Phosphate 
we CELLUFLEX 112 — 


phote 


Diphenyl Cresy! Phos- 


STRONG 
APPEAL 


We are talking about those 
important qualities in so 


many products made of — 


LASTICS 
COLORS 


for Instance - 


Brilliance and permanence with 
precision matching of tones add 
the lure that helps sales appeal 

. Colors dispersed in plas- 
ticizers or plastics for easy 
incorporation into compounds — 


to save on production costs... . 


%& STAN-TONE MBS — Colors plastic dis- 
persed in masterbatch form. Standard- 
ized in color intensity for precision 
color matching, cleaner compounding. 

%& STAN-TONE PEC — Polyester paste col- 
ors. Pigments selected for maximum 
heat and light stability. Custom-matched 
to color requirements, in polyester resin. 

¥%& STAN-TONE Paste — Color dispersed in 
plasticizer for organosol, plastisol and 
calendered vinyl resins. 

%& STAN-TONE GPE — Colors dispersed in 
polyethylene, for polyethylene, rubber 


and vinyls. 


je STAN-TONE Dry Colors .. . 


STABILIZERS 


We offer a complete line of stabilizers for balanced heat 
and light stabilizing for all polyvinyl chlorides and their 


copolymers 


. In paste, powder and liquid forms for 


long outdoor aging, for excellent light and heat 
stability, for non-toxic packaging films, for pre- 
serving color brightness in many plastic materials. 


Write for complete technical data on any products. 


HARWICK STANDARD CHEMICAL 


THROUGH ITS OFFICES IN AKRON, BOSTON, CHICAGO, TRENTON, ALBERTVILLE ALA 


N 





containing reactive 
(water, amines, alcoh: 
or acids) should be avo 
of the pure esters suc} 
propyl, and butyl a 
use as solvents in thes 
Polyurethane lacque: 
slow in finding popula: 
country, show promis« 


hough 
in this 
such 
applications as weathe: »roofing 
for textiles and wood; impreg. 
nants, particularly for armature 
windings; and corrosion- resistant 
coatings for metal. 

Much effort has been directed 
toward development of systems 
that would obviate the need for 
organic solvents as a means of 
controlling the fluidity of resin. 
ous materials. Various mechani- 
cal systems have been devised to 
permit the use of heat as a fluidiz- 
ing agent, and emulsion tech- 
nology, in which water is the 
fluidizing medium, has made 
great strides in 
However, many types of coating 
application would not be feasible 
except from an organic solvent 
medium. While the physical dis- 
advantages of solvents (toxicity, 
flammability, etc.,) promote in- 
vestigation of substitutes, the 
technological advantages gained 
by their use should permit them 
to maintain their commercial im- 
portance for some time to come. 


development. 


References 


Consult the Subject Index for 
additional information on sol- 
vents. For sources of solvents, see 
Directory Index, p. 1018. 

“Technology of solvents and 
plasticizers,” by A. K. Doolittle. 
1954. New York: John Wiley and 
Sons, Inc. 

“The handbook of solvents,” by 
L. Schefland and M. Jacobs. 1954. 
New York: D. Van Nostrand Co., 
Inc. 

“Chemical analysis of industrial 
solvents,” by M. B. Jacobs and L. 
Schefland. 1953. New York: Inter- 
science Publishers, Inc. 

“Non-aqueous_ solvents,” by 
L. F. Audrieth and J. Kleinberg. 
1952. New York: John Wiley and 
Sons, Inc. 

“Industrial solvents,” by | 
Mellan. 1950. New York: Rein- 
hold Publishing Corp. 

“Solvents,” by T. H. Durrans. 
1950. New York: D. Van Nostrand 
Co., Inc. 
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METALLIC STEARATES 


For “plastigels,” internal 


| lybrication, heat and light stabilization 


s 
TAYRITE® STABILIZERS 


Especially developed 


for vinyl stabilization 


wit 


Grade 


cARBON 


coBLAK® BLAcKs 


. d 
for every pinting =” 
s 


WITCARB® 


(Precipitated Calcium Carbonete) 


Low 


~COst inert filler and extender 
for polyester resins 


Helping you 


NPOINT 


your plastics 


requirements 


Need chemicals with that “tailor-made” quality for 
your plastics manufacturing processes? Then join 
the ever-growing number of manufacturers who 
are turning to Witco. For Witco offers a broad 
selection of chemicals to fill your most exacting re- 
quirements. The plastics industry has found that 
Witco products have dependable uniformity main- 
tained by the strictest quality control in Witco’s 
own plants. 

Prompt and effective assistance from our technical 
service laboratories is available at all times. 


Send today for complete information and samples. 


WITCO CHEMICAL COMPANY 


122 East 42nd Street, New York 17, New York 


37 Years of Growth 


Chicago * Boston * Akron * Atlanta * Houston 
Los Angeles * San Francisco * London and 
Manchester, England 
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ae 








BEEN 
SOME 


CHANGES 


DRY COLORANTS. Saves paying a premium for com- 


pounded thermoplastics . . 


. ends inventory headaches 


. . assures perfect color results with : > 


any thermoplastic. Write 


for detailed brochure. 


PLASTIC MOLDERS SUPPLY 


74 South Avenue @ Fanwood, N. J. 
BRANCH OFFICES 


730 lume Ave 
Sandusky, Oh 

K. Van Cleet, Mgr 
Phone Sandusky 8754 


Plastic Molders Supply Co., Inc 


Worcester, Mass 
H. S. Riggs, Mgr 
Phone Pleasont 5-1088 


CHICAGO AREA MOLDERS: PHONE ENTERPRISE 4615, 
FOR OVERNIGHT DELIVERIES 


DISTRIBUTORS FOR Americon Cyanomid, Polyester Resins 


Celanese Corpora 


tion, Polyester Resins and Catalyst, Specialty Chemicals Company, Methy! 
Ethyl Ketone Peroxide (60), and Resin Rinse 


AUTHORIZED PMS DISTRIBUTORS 


Color Paste Dispersions for Polyester and Epoxy Resins 


B & B DISTRIBUTING CO 
3707 N.W. 49th Street 

Miami 42, Florida 

KRISTAL KRAFT 

900 Fourth Street 

Palmetto, Florida 

CADILLAC PLASTIC & CHEMICAL 
15111 Second Avenue 

Detroit, Michigan 

ALLIED RESIN PRODUCTS CO. 
216 Milk Street 

Boston, Massachusetts 


PLAS-TEX CO., INC 
2813 Crockett Ave. 
Fort Worth, Texas 


BOATEX FIBERGLASS CO. 
325 Brookline Street 
Needham, Massachusetts 


FIBERLAY INC. 

1158 Fairview Avenue N 
Seattle 9, Washington 
WALDOR ENTERPRISES LTD 

7498 19th Avenue 

Ville St. Michel, 

Montreal, Canado 
PARK-HANNESSON LTD. 
55 Arthur Street 
Winnipeg 2, Man. Canada 

EXPORT AGENTS 
INTERPLASTICS CORP. 
120 East 56th Street 
New York 22, N.Y. 


. INC. 
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How to give you 
plastics 


the beauty of 
PEARL 


with 


Z, 
ACROMER 


Incorporated into any thermoplastic resin, or as q 
coating on any plastic, Nacromer adds a distinctive 
pearl-like lustre to any product at amazingly low 
cost. Either method produces excellent results— 
unique effects impossible to achieve any other way, 

Incorporated into the plastic itself (polystyrene, 
polyethylene, polyesters, acetates, vinyls, ete.) 
Nacromer provide: a pearlized effect with no changes 
required in your usual molding or casting process, 
Nacromer is easily mixed into your plastic by hand, 
in a Banbury, or on the rolls ... or your compounder 
can supply you with ready-mixed resins containing 
Nacromer. 

As a coating, you merely add Nacromer to your 
present coating material and apply by your usual 
method (spray, brush, or dip). No additional finish- 
ing operations are required. The addition of trans- 
parent dyes makes possible unlimited colors and 
effects. 

Either way you use it, Nacromer will make an 
immediate improvement in the sales appeal of your 
products. Mail the coupon below for more complete 
information and demonstration samples. 


“il 


THE MEARL CORP., 124 East 40th Street * New York 16, N. ). 


Please 
() We 
[) We 


Name 


send more information about Nacromer. 
want to incorporate it into 
want to use it as a coating. 








Company 


Address........ 
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New! 


Ferro high-fidelity 
cadmopone colors 


Easier to disperse! Excellent heat and light stability! 


Now, Ferro has developed a new type of reduced 
cadmium pigment that is lighter and fluffier for 
easier dispersion. New Ferro CADMOPONES are 
highly resistant to heat, light, acids and alkalies. 
They give you permanent, nonbleeding and fade- 
resistant colors for all plastic materials. 
CADMOPONE colors are perfect for dry coloring 
clear resins in your own plant. This simple process 
eliminates waste, cuts the cost of raw materials 
and helps you give faster delivery on special 
jobs. Ferro can supply you with technical data and 


5309 South District Boulevard, Los Angeles 22, California 


suggestions for dry coloring the plastics you use. 

If you use red, orange or maroon in your pro- 
duction, you can save time and money with New 
Ferro CADMOPONE colors. Their faster dispersion 
and stability cut rejects and improve quality. 
Write today for color chart and samples! 


FERRO CORPORATION 
Coln Dwision 


4150 East 56th Street e Cleveland 5, Ohio 


Ferro Enamels (Canada) Ltd., Oakville, Ontario, Canada 


Foreign plants in Argentina, Australia, Brazil, Chile, England, France, Holland, Japan, Mexico, South Africa 











Your ABC’s for 


INORGANIC COLORING 


polystyrene 
Recent developments in mold-making (i. e., pin-point 
gating), polystyrene in smaller sized granules or pellets, 
new injection molders equipped to mix clear polystyrene 
and color in the extruder, and new Ferro dry colors have 
all contributed to a quick, easy way for the polystyrene 
user to do his own coloring. 

Write for new booklet which explains how. Also avail- 
able, detailed sheets containing technical information 
on the use of Ferro colors with polystyrene, 


polyolefin 


This new high-density polyethylene resin is easily dry 
colored with Ferro pigments. Ferro has developed colors 
to match P.S. P. standards, as well as a line of special 
houseware colors for this resin. 

Write for technical data sheets and procedures for 
dry-coloring polyolefin resins. 


polyethylene 


There is a trend to use polyethylene in fields where color 
is a necessity. The fast, easy dispersion of Ferro inor- 
ganic pigments makes them especially suitable for dry 
coloring this material. 

Write for new booklet which gives all the facts. Tech- 
nical data sheets on Ferro colors for polyethylene are 
also available, 


nylon 


A big eioney in molding nylon is to find suitable 
colors that will stand up under the high temperatures 
required. After five years’ research, Ferro has eveloped 
a line of nylon colors that is completely safe, workable 
and efficient. 

Write for technical data sheets and new booklet which 
tell you how to use Ferro dry colors for nylon. A simple 
drum is the only equipment you need. 


polyesters 


Ferro te colors are specially compounded for cx\or. 
ing polyester resins. They have been approved by cain 
users as well as the manufacturers. 

A new booklet is now available to help you in poly. 
ester color work with Ferro paste colors. Write for it today, 


epoxies 


Ferro has just developed a new group of paste colors 
for use with epoxy resins for casting, laminating and 

tting. These pastes are concentrated to give you max- 
imum color strength per dollar. An epoxy resin is used ag 
the liquid medium to solve problems of incompatibility, 


vinyls 

Many dry colors are not adaptable to vinyl formulas 
because of the hardness of the colors, or because colors 
contain zinc or iron. Ferro dry colors produce a soft, 
non-specking color and colors may be selected that con- 
tain no zinc or iron. 

New booklet points out advantages of dry coloring 
over color concentrates, and describes best method of 
dry coloring for calendering, extrusion, molding. Send 
for it, today. 


fluorothene...Kel-F... Teflon 


Fabricated at temperatures up to 700°F., these fluorine- 
resins sous colors of high bers gg some 
tances, it is tu verize color-resi 
= of Tefl oi 


mixtures (in the 
sub-zero temperatures). 

Write for new booklet which describes the techniques 
involved, also tells how to select Ferro colors for best 
resuits. 


on, after cooling to 


WRITE ALSO FOR THESE BOOKLETS: 
Technique of Coloring Lucite and Plexiglas ... Technique of 
Coloring Cellulose Acetate and Cellulose Acetate Butyrate 


FERRO INORGANIC BASE 
as 





PIGMENTS 


it will pay you to specify 
colors by Ferro because... 


e Ferro pigments are finely ground mixtures 
of inorganic materials calcined from 120( 
to 2300° F. They blend readily; are easy to 
work; have a low bulking value. 


e Ferro pigments are resistant to acids, 
alkalies, all weather conditions; are heat- 
and light-fast, and non-migrating. 


e Ferro maintains a color-matching service. 
Any desirable color can be ‘‘tailored”’ to the 
vehicle designated by the customer. 


e Ferro pigments are checked and then dou- 
ble checked under the customer’s production 
conditions. When Ferro pigments leave our 
plant, they’re “‘right’’—ready for use. 


write today for new combination Inorganic 
Color Chart and Data Sheet. Shows Ferro’s 
28 Base Colors with which almost any de- 
sired color match can be made, 


FERRO CORPORATION « Color Division 


4150 East 56th Street * Cleveland 5, Ohio 


5309 SOUTH DISTRICT BOULEVARD, LOS ANGELES 22, CALIFORNIA 
Foreign companies in ARGENTINA @ AUSTRAUA @ BRAZIL @ CHILE © ENGLAND @ FRANCE @ HOLLAND © HONG KONG @ JAPAN @ MEXICO @ SOUTH AFRICA 


- 


. FERRO ENAMELS (CANADA) LTD, OAKVILLE, ONTARIO, CANADA 
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ADMEX EPOXY PLASTICIZERS 


Admex 71 0 Double duty . . . serves as both plasticizer and stabilizer. 





For compounding film and sheeting, plastisol and organosol 
dispersions and extruded products. Insures color uni- 


, VINYL 
PLASTICIZERS 















— 





rs ( 
id formity of consumer products when exposed to constant NN 
x- sunlight and high temperatures. Ar h : 
y. Resistance to migration and exudation exceeds any other \Quatir 
| Admex 711 commercially available plasticizer of its type. For film, 
: sheeting, coated fabrics, floor tile. 
| 
. . 
For outstanding performance at temperature extremes. 
as Ad mex 744 Provides low temperature flexibility. Contributes color 
. stability to compounds requiring high heat processing. 
» A new low temperature plasticizer with low volatility and 
; Admex 745 extraction features. farc her- 
» i * 
; ADMEX POLYMERIC PLASTICIZERS MPnaniels- 
New pale colored polymeric having outstanding perma- Miidiland 
Ad mex 760 nence and non-migration. 
‘ : , : ; : 718 INVESTORS BUILDING 
A d 761 Versatile polymeric of low viscosity and with maximum MINNEAPOLIS 2, MINN. 
4 mex extraction resistance. 
n 
0 
8 
t 


ao ©. 


Permanently Prevent Deterioration and Discoloration caused by 


; 
I 


i 
i 


Versatile Uvinul absorbers and stabilizers have many 
profitable applications to the plastics industry. They 
can be incorporated into solid plastics and protective 
coatings to permanently prevent deterioration and 
discoloration caused by ultraviolet radiation. They are 
also effective as stabilizers for organic liquids and 
aqueous solutions. 








UVINUL. 


The Uvinul stabilizers offer a full range of 
compatibilities and ultraviolet protection per- 
mitting users to select the product best suited 
for their needs. Write today for more detailed 


eo; D449 





AND CHEMICAL COMPANY, INC. 


Ultraviolet Light DRY COLORANTS 












A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
‘'UDSON STREET + NEW YORK 14, NEW YORK 


New York * Boston * Providence * Philadelphio * Cherlotte * Chattanooga * Chicogo 
on Francisco * Los Angeles. IN CANADA: Chemical Developments of Canada, Ltd., Montreal 








PLASTICS 


CADMIUM YELLOW TONERS 
CADMIUM RED TONERS 
PHTHALOCYANINE BLUE 
PHTHALOCYANINE GREEN 

ORGANIC REDS 


ANTARA information, 
.— gall CHROMATES 
Flom Research, to Reality. Color Matching Service 
A N T A R A. Cc H E M I Cc A L Ss Offices and Agents in Principal Cities 


Wain Office and Plant 
LOUISVILLE 12, KENTUCKY 

























for superior 
thermosetting resins... 


SPECIFY 
DU PONT FORMALDEHRY'! 


and you'll get: 


CONSISTENT TOP QUALITY 
DEPENDABLE ON-TIME DELIVERY 
DU PONT TECHNICAL SERVICE 
SELECTION OF CONTAINERS 
CHOICE OF STRENGTHS 


50% (by weight) Formaldehyde L.M. (low Methanol). 
In tank cars and tank trucks. 
, ? 45% (by weight) Formaldehyde L.M. 
Du Pont has the quality products, equip- Im tank cars and tank trucks. 
ment and trained personnel to fill your 37% (by weight) Formaldehyde L.M. 
particular formaldehyde needs. For qual- In tank _— tank trucks. 
; : , 37% (by weigh;) Formaldehyde U.S. Pharmacopeia 
ity formaldehyde products, delivered = In tank cars and tank trucks, drums, carboys, bottles. 
schedule, contact the Du Pont district Paraformaldehyde 95 % (minimum strength) powder or 


office nearest vou. granular. In bags and fiber drums. 


Hexamethylenetetramine Tech. powder or granular. 
In bags and fiber drums. 

Hexamethylenetetramine Tech. FF (with anti-caking 
agent) powder or granular. In bags or fiber drums. 





ELECTROCHEMICALS DEPARTMENT 
Formaidehyde Products Division 





E.1.DU PONT DE NEMOURS &@ CO. (INC.) 


3etter Things f 3etter Livi 
Better Things for Better iving Wilmington 98, Delaware 
.. . through Chemistry 





DISTRICT AND SALES OFFICES 


Baltimore 2 321 Fallsway PLaza 2-2862 Kansas City 20* Guinotte and Mich. Aves. Victor 2-6240 
Boston 10 140 Federal St. HAncock 6-1711 Los Angeles P.O. Box 70, El Monte, Calif. CUmb. 3-2761 
Charlotte 1 427 W. Fourth St. FRanklin 5-5561 New Orleans 18* Maple & Leake Aves. UNiversity 1-819! 
Chicago 30 7250 N. Cicero Ave. INdependence 3-7250 New York 1 350 Fifth Ave. LOngacre 3-6440 
Lincolnwood Odessa* 125 S. Grandview Ave., FEderal 7-7323 
Cincinnati 2 2412 Carew Tower PArkway 1-5253 Odessa, Texas 
Cleveland 20 11900 Shaker Blvd. LOngacre 1-1580 Oklahoma City 1* 1700 W. Grand Ave. CEntral 2-1351 
Corpus Christi* 1502 N. Tancahua St TUlip 3-8464 Philadelphia 308 E. Lancaster Ave., TRinity 8-2700 
Dallas 10* 3306 Borich St. HAmilton 1-7668 Wynnewood 
Detroit 35 13000 W. Seven Mile Rd. UNiversity 4-1963 San Francisco 4 111 Sutter St. EXbrook 2-6230 
Fort Worth 1* 2802S. Main St. WAlnut 7-8472 Tulsa 3* 26 N. Guthrie St. LUther 5-1251 
Houston 7* 2812 Center St. CApital 7-4132 Wichita 1* 2041 N. Mosley Ave. AMherst 7-6293 


*Barada & Page, Inc. Export Division, Du Pont Building, Wilmington 98, Delaware 
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improve plastics products 
and processes 





A unique mineral filler for 
polyester molding compounds; can be 
used at high concentrations without 
exceeding a practical working viscosity. 
It imparts to the compound 
SMOOTH SURFACE 
GOOD WHITE COLOR 
HIGH DIELECTRIC STRENGTH 
HIGH IMPACT STRENGTH WHERE NEEDED 


Cab-o-sil’ 


A different silica with 
superior properties; prepared in a 
hot gaseous environment and not by the 
usual aqueous precipitation process. 
Surprisingly small quantities 
are required to effect startling 
improvements in plastics. 

Now being used as a 
THICKENING AND GELLING AGENT 
THIXOTROPIC AGENT 
EMULSION STABILIZER 
TRANSPARENT EXTENDER 


ANTI-BLOCKING AGENT 


Write for bulletins, technical information, 


Minerals & Chemicals Division 


wubon 
BLACKS 


give maximum jetness and 
protection against weathering 
at low cost, in all types of plastics... 


or T gd ole) f-| om — 


Maximum jetness in polyvinyls and 
nitrocellulose systems 


' Supercarbovar. 


Excellent pigment for dbtaining jet 
blackness in polyvinyl chlorides. and 
similar type materials 


‘itelat-lsgcis mera | . 
=] Fed a ot -t-1 a ed 


Recommended where increased biackness 
is required. Slightly higher 
in cost than Monarch 74. 


i telar-ltei ad ra: | 
=] Fe tod a of -t- la ed 


Standard color for use in polyethylene. 
Offers good protection against weather and 
ultraviolet degradation 


‘yilelet-lactem-t 
=] ted a at -t-lo lm ie 


Maximum jetness at low cost 


* Pelleted Form 


| ° j ] f \e..° - 
Special Blacks LJ WHA 








From one dependable source . . 
a complete range of organic chemicals 


for the plastics industry 


National Aniline is the leading supplier of organic chemicals 
for resins, plasticizers and plastics. 


Our complete line of dibasic acids, anhydrides and related 
chemicals... already the broadest range available . . . answers 
the plastic industry’s need for a diversity of basic materials. 


Production facilities are ample to meet the constantly expanding 
volume. Continuing supply is assured from our long-established 
facilities at Buffalo, N. Y. and our ultra-modern plants recently 
constructed at Hopewell, Va. and Moundsville, W. Va. 


(hemical Technical data and samples of the products described and listed 
here are available. We will be glad to quote prices and delivery. 





NACCONATES" 


(Diisocyanates) 


MALEIC ANHYDRIDE 
Tablets 


PHTHALIC ANHYDRIDE 


NADONE’ 


(Cyclohexanone) 


ADIPIC ACID 


NAXOL* 


(Cyclohexanol) 


FUMARIC ACID 


-CAPROLACTAM 


"Trademark 


Write for samples and data on 
Aniline * Hexahydro Phthalic Anhydride 
Tetrahydro Phthalic Anhydride * Nadic® Anhydride 
endo-cis-Bicyclo (2,2,1) -5-heptane -2,3-dicarboxylic anhydride) 
Succinic Anhydride * m-Phenylenediamine 
Succinic Acid * Malic Acid * Dodecenylsuccinic Anhydride 
as well as our comprehensive line of 


PLASTIC AND RESIN COLORS 


Urethanes are so versatile that the ultimate limits of their usefulness 
and their market potential have yet to be predicted. As major pro- 
ducers of diisocyanates, National Aniline is prepared to meet the 
foreseeable demand with integrated production from a new multi- 
million-dollar plant at Moundsville. Technical Bulletin I-17, supplements 
A to F and product data sheets are available on request. 


National Maleic Anhydride tablets set the standard for the resin- 
chemical industry. They are uniform, easier to handle, quick-dissolving, 
essentially non-dusting and have few fines. Mixed car and truckloads 
are offered with Phthalic Anhydride, Fumaric and Adipic Acid. Com- 
prehensive data on Maleic Anhydride is contained in our 58-page 
book, and we will gladly submit samples, specifications and prices. 


The standard of quality for the industry is set by National Phthalic 
Anhydride. Available in molten and flake form. Mixed car and truck- 
loads are offered with Maleic Anhydride, Adipic and Fumaric Acid. 
Working samples sent on request. 


Fully-integrated production of the highest-quality cyclohexanone avail- 
able! Produced at Hopewell by an advanced, direct, continuous process 
with a minimum purity of 99.0%, NADONE makes high-quality, light- 
colored resins. A sample will show you how good it is. Technical 
Bulletin I-19 gives properties, reactions and an inclusive bibliography. 


Basic, non-captive production by an efficient, continuous process makes 
National Aniline a major supplier. Nationai Adipic Acid analyzes at 
least 99.8% in purity and is light in color, low in iron. For complete 
product information request Technical Bulletin I-12. 


Substantial basic production of this important secondary alcohol is 
now on stream and can be quickly expanded to meet any foreseeable 
need. Two types immediately available: NAXOL (100% material) and 
NAXOL D (freezing potnt depressed). Working samples available. We 
will be glad to quote price and delivery on C/L and LCL quantities. 


Produced at Moundsville and Buffalo by a direct process developed by 
National Aniline research, National Fumaric Acid is unequalled any- 
where. 99.6% pure and free-flowing. Its absence of color makes it 
extremely useful for resins and plasticizers. 


Mixed car and truckloads available with Maleic Anhydride, Phthalic 
Anhydride and Adipic Acid. Samples and quotations on request. 


This unusual 6-carbon chemical is in large-scale production at Hope- 
well. Ample supplies are available at an attractive price. We will 
gladly provide working samples and technical assistance leading to 
the development of new applications. Technical Bulletin I-14 describes 
known chemical reactions, suggesfed uses and bibliography. 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N.Y. * HAnover 2-7300 


Akron, Ohio, First Federal Savings Bidg. Blackstone 3-9324 
Atlante, Ge., 1216 Spring St., H.W TRinity 6-0308 
Boston 14, Mass., 150 Causeway Si CApitol 7.0490 
Charlotte 1, M.C., 201-203 West First St. EDisen 3-922! 
Chattanooge 2, Tenn. 1203 James Bidg. CHattancoge 6-6347 
Chicage 54, I1., The Merchandise Mart Michigan 2-1800 
Columbus, Go., Columbus Interstate Bldg. Columbus 7-4512 
Greensboro, N.C., Jefferson Stand. Bidg. GReensbore 2-2518 


Los Angeles 58, Col, 4814 Lome Viste Ave. LOgon 8-2257 
New Orleans 12, Le., Carondelet Bidg Raymond 7228 
Philedelphia 6, Pa., 200-204 S. Front St. LOmbord 3.6382 
Portiand 9, Ore., 730 West Burnside St Beacon 1853 
Providence 3, &.1., 18 Westminster St DExter 1.3008 
Richmond 19, Vo., 8 North Fifth St Richmond 2.1930 
Son Francisco 4, Col., 235 Montgomery St. YUkon 2.6840 
Toronto 14, Can., 100 North Queen St BElmont 3.6278 
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you save 33 


ways with 
BROWN-ALLEN 
plasticizers 


| Don’t sacrifice quality in your vinyl formulations! 
Don't use inadequate secondary plasticizers! 
Get a primary plasticizer—Polycon #40 (a 
pure phthalate) at the economy level. 


Polycon #40 was developed for use in vinyl 
flooring, welting, garden hose and other ex- 
truded vinyls where slight plasticizer colora- 
tion is acceptable. Polycon #40 is also used in 
coated fabrics, slush and dip moldings, wire 
and cable coverings. 


BROWN-ALLEN Polycon #40’s features 
make it ideal for extrusion compounds. 
Among these features are: 


e Superior solvation 

e Excellent toleration for low-cost plasti- 
cizer extenders 

® Gelation and cure rates that help in- 
crease production in plastisols 

© Greater toleration of filler loads 


In addition, BROWN-ALLEN Polycon #40 
offers a higher electrical resistivity than DOP 
by actual test on corapounded products. 


4 For a low-cost replacement for n-Octyl n-Decyi 
Phthalates where low temperature and low 
volatility are desirable, look into BROWN- 
ALLEN Polycon #5B. 


Used in plastisols, BROWN-ALLEN Polycon 
#5B offers improved flow-out properties, slow 
gelation and fast cure in addition to low vis- 
cosity and excellent viscosity stability. This 
results in superior definition in complex 
molds. 


3 Whether you buy plasticizers in drums, tank 
wagons or tank cars, find out about BROWN- 
ALLEN DOP, DIOP, ODP, DBP and DDP. 
Like all BROWN-ALLEN products, these 
plasticizers are precisely uniform, competi- 
tively priced and of dependably high quality. 


For free samples, technical assistance and 
price information, write today. 


BROWN-ALLEN CHEMICALS, INC. 
Box |, Staten Island 2, New York 


a series of phthalocyani:e blyes 
and greens for coloring plastics 
—of exceptional brilliance. tinc. 
torial strength, fastness to \ight 
and chemical stability. 

Our technical service represen. 
tatives are available to help 
you with your plastics coloring 


problems. 


general dyestuff co. 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET, NEW YORK 14, N.Y 
SALES OFFICES: New York © Boston © Providenn 
Philadelphia ¢ Charlotte, N.C. © Chattanooga © Chicay: 
Portiand, Ore. © San Francisco © Los Angeles + in 
CANADA: Chemical Developments of Canada, Limited, 
Montreal 








From the World’s 
Largest Production Unit 


FORMALDEHYDE MERCK 


o& 


Unrestricted quantities delivered within 24 
hours to points in Middle Atlantic and New 
England areas. Write, wire or phone your 
requirements for Formaldehyde 37% and 

% Low Methanol (Uninhibited), and In- 
hibited; Hexamine Technical, Powder or 
Granular. 


© Merck & Co., lac. 


MERCK & CO., Inc. 


CHEMICAL DIVISION 
RAHWAY, NEW JERSEY 
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NOW! Use 
CHLOROWAX 7O 


for low-cost 


flame -retardant 


polyesters 























DIAMOND 's Chlorowax® 70 is a pow 
dered resin containing 70% chlorine. Us: 
it together with antimony trioxide in pig 
mented polvester resin formulations and you 
can produce low-cost flame-retardant pol) 
esters that will still retain physical properties 
comparable to straight resin. 


EXAMPLE 
(Parts by Weight) 
Flame 
Control Retardant 


Polyester Resin 100.00 100.0 
Chlorowax 70 12.5 
Antimony Trioxide . 12.5 
Luperco ATC 2.0 2.0 
Colored Pigment as required 

3-0z Glass Mat 60.0 60.0 
Flexural Strength psi, Dry 1 26,000 27,500 
Flexural Strength psi, Wet 2 24,000 25,000 
Tensile Strength psi, Dry 3 15,000 15,700 
Tensile Strength psi, Wet 14,000 14,300 
Flame-Out Time, Seconds 4 Burns l 


METHODS OF TESTING 
1. Flexural Strength — ASTM-D650-42T 


2. Water Immersion — 7 days immersion at 
room temperature 


3. Tensile Strength — ASTM-D638-46T 


4. Flammability Test — ASTM-D635-44 — Test 
specimen 1” x 6” x 3/32” is suspended hori- 
zontally at 45 degree angle so that 1” of the 
specimen is exposed in a 5” (1-1/2” blue core) 
flame from a Bunsen burner. The sample is ex- 
posed 30 seconds and then the flame is removed. 
To be classed flame resistant the sample must 
be self extinguishing in less than 20 seconds. 


For more information about moneysaving 
Chlorowax 70, send for NEW Technical 
Bulletin on “Low-Cost Flame-Retardant Pig- 
mented Polyester Compounds”. Diamonp 
ALKALI Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 





Thinking | 


0 NE SERRA OR Si Ea 
5 F 4 


oe 


es CON 0.7 © ob 
Q@atiTt ¥v 


=> Can © Dp. fe 


GIVE PLASTIC PRODUCTS NEW 
LIFE, BRILLIANCE AND APPEAL 


UNIFORM 
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How to figure 


your sales potential 
in the plastics field 


FREE . . . 40-page 
brochure 

will help you find 
answers to your 
questions about 
sales opportunities 
in the fast-growing 
plastics field. 


THIS NEW STUDY contains the inside story of one of 
America’s fastest growing industrial markets. It presents 
one of the most stimulating and detailed analyses of the 
plastics field that has yet been published. It's filled with 
up-to-date figures on the consumption and production of 
plastics materials, on the field's processing equipment re- 
quirements, on potential areas of growth. It lists hundreds 
of kinds of machines, accessories, chemicals and inter- 
mediates, supplies and special services for which the field 
is manifesting an ever-increasing appetite. 


You will find this handsome brochure—file size, lavishly 
illustrated, 40-pages—a valuable addition to your business 
library. It may well point the way to increased sales for the 
industrial products or services that your firm supplies. 


For your free copy of “The Plastics Field,” simply address 
a note on your company letterhead to Advertising Man- 





ager, <Aodern Plastics, 575 Madison Avenue, New York 22. 
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PIONEER IN PETROCHEMICALS 


Products Service 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19, N.Y. 
Other offices: Akron e Boston @ Chicago @ Detroit e Los Angeles e New Orleans e Tuisa 





is a valuable raw material for the manufacture of chemical 
derivatives such as acetone and esters. It is a solvent for many 
oils, resins and surface coating materials and may be used 
readily in extraction processes, cosmetics and varnish and 
lacquer formulations. Other applications of importance are 
anti-freeze, cleaning compositions, antiseptics and astringents, 
insecticides and disinfectants. Enjay isopropyl alcohol is avail- 
able in 91% and anhydrous grades. The anhydrous grade is 
unique in its dryness and purity as will be seen from the 
following specifications and typical inspections. 


SPECIFICATIONS 


es ee Oe e.g cecece ceesnesenesesecees 
SPECIFIC GRAVITY, 20/20°C, max. .... 
ACIDITY, as acetic acid, weight per cent, max. .............. 
COLOR, Hazen, max. 
NON-VOLATILE MATTER, mg/100 mi, max. ............0006- 2 
DISTILLATION, °C 

Initial, min. .. 

Dry point, max. 
RESIDUAL ODOR 
WATER DILUTION .. 


TYPICAL INSPECTIONS 


Purity, volume per cent .. 
Specific gravity, 20/20°C 
60/60°F .. 

Acidity, as acetic acid, weight per cent 
Color, Hazen 
Non-volatile matter, mg/100 mi 
Distillation, °C 

Initial 
Residual odor 
Water dilution 


is a versatile raw material for the manufacture of chemical 
derivatives such as esters, isooctyl aldehyde and isooctoic 
acid. Di-isooctyl phthalate is a widely used plasticizer for syn- 
thetic resins such as vinyls. Other uses for Enjay isooctyl 
alcohol are as a solvent for oils, gums, waxes and resins, and 
as a coupling agent in emulsions and soluble oil concentrates, 
and as a solvent in the manufacture of greases, insecticide 
concentrates, textile lubricants and printing inks. 


SPECIFICATIONS 


ee es ee GU, oo occeeddetesseebeaseeuceus 
ae Ce ey es Oo. cc cccecesbccwencececewe 
max. 
ACIDITY, as acetic acid, weight per cent, max. ............. 
COLOR, Hazen, max. 
Mo Ce eee been aseenbeneeked 
CARBONYL NUMBER, mg KOH/g, max. ...........cceeeeeee 
DISTILLATION, °C 
PTT TIT TTT CO eT Ce ee TT Tee 
I ee ee ee en en ee 


Enjay Dec y 

is widely used in the manufacture of ester plasticizers such as 
didecyl phthalate and didecyl adipate as well as for co-esters 
such as isooctyl-decyl phthalate. Other uses for Enjay decyl 
alcohol are in the manufacture of anti-foaming agents, textile 
lubricants and herbicides. 


SPECIFICATIONS 


eo dh Mt a EE ETE eee ee 
eee NEE Ty Se ee GU. os cee cécccescedccepensé 

max. 0.840 
ACIDITY, as acetic acid, weight per cent, max. .............. 0.001 


et, Ce CD, 6 65000056 ee0seecdseesesecans 
WATER, weight per Comt, MOK. 2... cccccccccccseces 
CARBONYL NUMBER, mg KOH/g, max. ............. 
DISTILLATION, °C 
EE ee ee ee ee ee 
Dn Ch, as< caednd ton eedeencme sen iees 
APPEARANCE Bright and clear, free from su 


| A ; 
| ric ' 


is a valuable raw material for the manufacture { vari... 
chemical derivatives such as the mercaptan, sulfate “Ti 
It is also used in synthetic detergent manufactur. as , ,,, 
densation product with ethylene oxide. . 


SPECIFICATIONS 


PURITY, weet war Gert, WR. 2. cc cccccccccccccce 
SPECIFIC GRAVITY, 20/20°C, MIR. 2... ccccccccccccces 
max. 

ACIDITY, as acetic acid, weight per cent, max. ........ 
Ce Sn OD. oct cnakendéésnnseeudbaevesce : 
WATER, welght per Cont, WMA. 2... ccccccccccesccces -» O15 
CARBONYL NUMBER, mg KOH/g, max. ............ .. 07 
DISTILLATION, °C 

GU, cvccicccccvccscsaccescrcsusesesecs 1 

EM, 6 ors dine eae aietia- 4 aee ees ees . 270 
APPEARANCE Bright and clear, free from suspended matt, 


Enjay Eth I Alco] O| 


is a valuable solvent and chemical raw material. It is wide); 
used as a solvent in the manufacture of shellac varnishes 
lacquers, pharmaceuticals, cosmetics and plastics. It jis als, 
used in purification, extraction and crystallization process 
It has many important uses in the synthesis of a wide variety 
of chemical compounds. Enjay ethyl alcohol is available 3 
Jaysol (proprietary solvent) as well as in specially denatured 
formulas. The properties of these alcohols are available oy 
request. The specifications for Enjay ethyl alcohol used iy 
their preparation follow. 


SPECIFICATIONS 


SPECIFIC GRAVITY @ 60/60°F, max. ............ 
LL, 6 ss 6c sdae 604. 00060:6606060) Meeeeae 
PURITY, volume per cent, min. 
DISTILLATION, °C 

Initial, min. 

IS io hal ore dh be 0 e-wb a & Cade ee eae 79 
ACIDITY, as acetic acid, weight per cent, 
PERMANGANATE TIME, minutes, min. ............20500005 30 


Enjay Secondary Butyl Alc 


is a useful raw material for the preparation of chemical deriv. 
atives such as methyl ethyl ketone, esters, chloride and za0- 
thate. Due to its intermediate evaporation rate, compatibility 
with other solvents, and high solvency, secondary buty! alco- 
hol has wide application in the formulation of varnishes 
and lacquers. 


SPECIFICATIONS 


SPECIFIC GRAVITY, 20/20°C, min. 
max. 
ACIDITY, as acetic acid, weight per cent, max. ............+-- 002 
COLOR water white 
DISTILLATION, °C 
Initial, min. 


NON-VOLATILE MATTER, mg/100 mli., max. 

PURITY, weight per cent, MIN. .........cccccccccccccceess 99 
RESIDUAL ODOR ‘ 
WATER, Welett POF GUE, WIE. 0. ccc ccccccccccecessesseee 


Enjay Ilsobutylene 


is a versatile, high purity chemical usable in a variety of 
syntheses. In addition to the normal olefin reactions, it may 
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is a 
oleh 


pher 


med 


is a 


zed to isooctylenes or used in the alkylation of ter- 
fins, aromatics, or phenols. Hydration yields ter- 
| alcohol. Reaction with oxides of nitrogen or ni- 
oride produces compounds of possible interest for 
sis of nitrogen derivatives. 


ICATIONS 

TY, weight per Cont, MIR. 2... cccccveccccsccccccccces 99.0 
MES WIE DOT GONE, IBM. 2.2 ccccccccccccccccccce 0.8 

SO SD MNT GI, FI. oo occ cosccsocecensecece 0.5 
JONYL, as acetone, weight per cent, max. ............. 0.01 
MR, BR, TIE, 66.0656 cc cece sesosecseessescoceess 10 
yO LPT ee eee eee ee 0.007 


LATION, °C, weight per cent below —15°, max. ........ 


xcellent source of 9-carbon olefins useful in ordinary 
reactions as well as in alkylation of aromatics and 
ols for the manufacture of detergents and resin inter- 


jates. 
SPECIFICATIONS 
UNSATURATES, volume per cent, Min. ........0eeeeeees 97.0 
SHEETS CMITY, BOSBOC, TIM. ooo. 5 occ ncccccscccccccees 0.733 
kG bedbeebeue knee cue eaces 0.743 
DISTILLATION, °F 
TRS 6 66:60:90 660 406054660000 ds KONE OsECeR 250 
I 66:6 65.00.50 050.06 :005:50-60.06006000060000 305 
EE EE Sere rT Teer rT eT ee ee ree eT Te 20 
PEROXIDES, active oxygen, Ppm, Max. ........2.e cece eceee 25 
INHIBITOR, tertiary butyl! catechol, ppm, min. .............. 100 


primary source of 12-carbon tertiary olefins and responds 


to the general olefin reactions. It is a valuable raw material 
for the production of detergent intermediates such as dodecyl 
benzene. With hydrogen sulfide, it yields a mercaptan usable 
in the manufacture of synthetic rubber. 


SPECIFICATIONS 
UNSATURATES, volume per cent, min. .............2ee00- 98.0 
ey ee TE, OU. occ c ccc cccccccsccosoesee 0.770 
i ci sae Gah edemeadee sek abe 0.785 
DISTILLATION, °F 
initial, min. ...... Pee ere TT TCT Ter Cre TT TTT TTC eT 350 
ES NE Oe ee ee ee 430 
PEROXIDES, active oxygen, ppm, max. .............00ee08- 20 
INHIBITOR, U.O.P. No. 5-ibs/1000 bbis, min. .............. 4 


is a source of high-purity nonenes applicable in the manufac- 
ture of detergent and resin intermediates through alkylation 
and yielding products with closely controlled physical and 
chemical properties. Nonene is a potential source for a great 
variety of higher olefin derivatives. 


SPECIFICATIONS 
UNSATURATES, volume per cent, min. ............2eeee0- 99.0 
Se EET EE Ey OTS oo cccccsesccccccccrcees 0.736 
 0460.b60540606064060%000 Ee 
DISTILLATION, °F 
ESE A ean ee ee ee 260 
i nO ha Bee ae ath he Seance dk eka ed 290 
EE ee ee 10 
PEROXIDES, active oxygen, ppm, max. ................0065 25 
INHIBITOR, tertiary butyl catechol, ppm, min. .............. 100 
APPEARANCE, ....... Bright and clear, free from suspended matter 


Riitadiana 
sutadiene 


isa highly reactive, high purity diolefin which takes part in 
many reactions. It may be polymerized by itself or copoly- 
merized with products such as styrene or acrylonitrile to yield 
resins and plastics. The styrene copolymer is the base of many 
water emulsion paints and of synthetic rubber. Butadiene re- 
acts with maleic anhydride and its esters to yield cyclohexene 
dicarboxylic acids and their derivatives. 





SPECIFICATIONS 
CONJUGATED DIENE, 

















as 1,3 butadiene, weight per cent, min. ................ 98.0 
ACETYLENES, as vinyl acetylenes, ppm, max. ...... ‘ .. 500 
CARBONYL, as acetaldehyde, ppm, max. ........... Teer Te 
PEROXIDES, as hydrogen peroxide, ppm, max 10 
SULFUR, as hydrogen sulfide, ppm, max. ............. 6 a ee 
BUTADIENE DIMER, weight per cent, max. .......... er 
HYDROCARBONS, (C;), weight per cent, max. .......... . O.1 
NON-VOLATILE MATTER, weight per cent max. ........ oo GE 
OXYGEN IN VAPOR OF FILLED CAR, 

I EY CI oo sg .o. 9 '6:000:0:0 0:0. 68. 0:88 Science ae 
INHIBITOR, tertiary buty! catechol, ppm, in 

tank car as loaded by consignor ...........60ceeeenee 100 
PPE be csccececéccncss Clear and free of entrained matter 










is a highly reactive diolefin similar in properties and reactions 
to butadiene and yielding generally the same types of deriva- 
tives. It is assuming an increasing importance as raw material 
for the manufacture of “synthetic natural rubber.” 











SPECIFICATIONS 















ISOPRENE, weight per cent, min. 92.0 
TOTAL DIOLEFINS, weight per cent, min 95.0 
CYCLOPENTADIENE, weight per cent, max 1.0 
ALPHA ACETYLENES, as isopropy! acetylene, 

weight per cent, max 0.70 
CARBONYL, as acetone, ppm, max 100 
SULFUR, ppm, max. 100 
PEROXIDES, as hydrogen peroxide, ppm, max. 10 
NON-VOLATILE MATTER, weight per cent, 60°C, max 0.2 
INHIBITOR, as loaded, ppm, min 50 
APPEARANCE, Clear and free of entrained material 








is the source for the unique and highly reactive cyclopenta- 
diene which is generated by heating dicyclopentadiene. Cyclo- 
pentadiene undergoes most of the reactions of normal diole- 
fins and in addition may be converted to organo-metallic 
derivatives and mono- and di-carboxylic acids. With maleic 
anhydride, cyclopentadiene yields a dibasic acid. Cyclopenta- 
diene monocarboxylic acid on reaction with maleic anhydride 
gives a tribasic acid. Dicyclopentadiene is a fruitful source 
for new chemicals. 
















SPECIFICATIONS 
DICYCLOPENTADIENE, weight per cent, min. 95.0 
DI(METHYL CYCLOPENTADIENE), weight per cent, max. 3.5 
ACYCLIC DIENES, weight per cent, max. 2.5 
HIGHER CYCLIC DIENES, weight per cent, max. 0.3 
SPECIFIC GRAVITY, 20/20°C, min. 0.970 
max. 0.985 
COLOR, Gardner, max. 1.0 
INHIBITOR, ppm, max 250 
APPEARANCE, Clear and free of entrained matter 
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is a valuable solvent and chemical raw material in industry. 
It is used as a solvent for acetylene and for cellulose acetate 
for the manufacture of a wide variety of surface coating com- 
positions and in industrial extraction processes. Acetone is a 
raw material for chemical derivatives such as chloroform, 
iodoform, isophorone, ketone and acrylic resins. 











SPECIFICATIONS 

Pr f SRAYV 

DITY, as acet 

IR, APHA 
WATER DILUT 
DISTILLATION 

iitial 

Dry point, max 56.5 
NON-VOLATILE MATTER, mg/100 mi Y 1.0 
PURITY, weight per cent, min 99.5 
PERMANGANATE TEST, hours, min 2.0 
WATER Clear with 19 volumes naphtha 


is an efficient solvent for vinyl and other synthetic resins, 
nitrocellulose, cellulose acetate and buna-N type rubbers. 
Because of its solvent properties, it is employed in the manu- 
facture of nitrocellulose cements, artificial leathers and fabric 
coating and photographic film. Methyl ethyl ketone in com- 
bination with benzol or toluene is used to reduce the wax 
content of lubricating oils. It is only partially miscible with 
water. The evaporation rate of methyl ethyl ketone is lower 
than that of acetone and is comparable to that of ethyl acetate. 


SPECIFICATIONS 


SPECIFIC GRAVITY, 20/20°C. min 

max 
COLOR, Hazen, max 
ACIDITY, as acetic acid, weight per cent, max 
DISTILLATION RANGE °C, including 79.6 
NON-VOLATILE MATTER, mg/100 mi., max 
PURITY, weight per cent, min. 
RESIDUAL ODOR 
WATER, weight per cent 


is a low-cost lacquer solvent which has properties similar to 
ethyl acetate. It evaporates more slowly than ethyl acetate and, 
therefore, is valuable for blush-resistant formulations. Isopro- 
pyl acetate has good solvent properties which suggest a wide 


use in chemical industries. 


SPECIFICATIONS 
SPECIFIC GRAVITY, 20/20°C, min. .. 


COLOR, APHA, max 


OTHER ENJAY PRODUCTS: Enjay also offers benzene, 
p-xylene, CTLA polymer, naphthenic acids, aromatic tars and 
distillates and wood-preserving solvents. For further informa- 
tion on these or other Enjay products—and for samples, sup- 
plies or technical assistance—call or write 

&) y any Enjay office. 


ACIDITY, as acetic acid, weight per cent, max. 
DISTILLATION, °C 
initial, min. 
Dry point, max. ... 
NON-VOLATILE MATTER, me 100 mi., 
PURITY, weight per cent, min. 
RESIDUAL ODOR 
WATER bate asten . Clear with 19 vol 


is a medium boiling solvent used in the manufactu 
cellulose coatings, films and plastic products from n 
It may replace blends of ethyl and normal butyl a 
is particularly useful in the formulation of lacquer 
Secondary butyl acetate dissolves manila, mastic. 
ester, and other gums and asphalt and is miscible 
table oils. It is a partial solvent for shellac and 
dissolve cellulose acetate. 


SPECIFICATIONS 
SPECIFIC GRAVITY, 20/20°C, min. 


ACIDITY, as acetic acid, weight per cent, max. 
DISTILLATION, °C 

Initial, min. , 

Dry point, max. 
NON-VOLATILE MATTER, mg/100 ml., 
PURITY, weight per cent, min. 


RESIDUAL ODOR ‘ 
WATER . eaes oe .... Clear with 19 volumes 


is a standard solvent for fats, oils, waxes, gums, resins and 
nitrocellulose. It is useful in making rayon and pyroxyli: 
compositions and as a solvent for extraction processes. 


SPECIFICATIONS 


SPECIFIC GRAVITY, 29/20°C, min. 

max. ... 
ACIDITY, as acetic acid, weight per cent, max. 
ALCOHOL, weight per cent, max. 
NON-VOLATILE MATTER, mg/100 mi., 
WATER, weight per cent, max. 
INHIBITOR, alpha naphthol, added, ppm. 
COLOR, Hazen, max. 


NEW ENJAY LABORATORIES OFFER TECHNICAL HELP 
IN THE APPLICATION OF ANY ENJAY PRODUCT 
The new Enjay Laboratories, with the industry's most mod- 
ern, most complete testing and research facilities, stand 
ready to give you any technical tne ionic. 

need in the application of any Enjay 


ENJAY COMPANY, INC. 


15 West Sst Street, New York 19, N.Y. 





1ere’S One way to be SURE! 
Make your products with 


COLUMBIAN 
Pigments, Colloidal Dispersions au Plasticizers 


COLUMBIAN CARBON BLACKS 


Carbon Blacks are indispensable elements of color in many plastics. Especially 
useful in plastics are: Neo Spectra® Mark Il and Ill, Superba®, No. 999 and 
Raven™ 15. The degree of jetness obtained depends on the particle size of the 
carbon and its degree of dispersion. In polyethylene pipe and cable sheathing 
carbon black protects from sun damage. Whatever your need, Columbian has 
a carbon black to fit it. 


COLUMBIAN COLLOIDAL DISPERSIONS 


Complete dispersion is a prerequisite of depth of color. Many manufacturers 
have found profitable satisfaction in using Columbian Colloidal Dispersions 
of carbon blacks. These complete dispersions in any vehicle give greatest 
jetness and THEY ARE CLEAN to handle and use. They produce jet black 
plastics with ease; and predispersed color needs only mixing, no grinding. 


é COLUMBIAN MAPICO’ IRON OXIDES 


A wide range of beautiful and notably uniform yellows, tans, reds, browns 
and black, these pure synthetic iron oxide pigments possess excellent alkali 
and acid stability, extreme light-fastness, and valuable ultra-violet screening 
characteristics. Useful in vinyls, polyethylene, polystyrene, polyesters; for floor- 
ing, sheeting, coated textiles, toys, dolls, mats, footwear, insulation compounds 
and others. 


PLASTICIZERS 


Latest in plasticizing dependability, the new POLYMERIC type is outstanding 
for easy processing and permanence. Use Harflex 300 or 325. The results will 
surprise you. Other Plasticizers —PHTHALATES, SEBACATES, ADIPATES — 
include the low-temperature, low-volatile, low-water-soluble DIOCTYL SEBA- 
CATE and DICAPRYL PHTHALATE. 


Our Technical Service Department is always 
ready to assist you. 


2, ¥iE 
OLUMBIAN CARBON 
— ae z< 380 Madison Avenue, New York 17, N.Y. 





BASIic REAGONS 


CELLUFLEX 179-A (Tricresyl Phos- pecially 
phate, low ortho content) — contains films where extreme flame resistance 
and toughness are vital. viscosity plasticizer. Most v. ely used 
on eas pn pte for cellulose nitrat« lacquers 
or)—a standard flame-resistant plasti- high flexibility. 


cizer in vinyl and cellulosic plastics. 

CELLUFLEX DOP (Dioctyi Phthalate). 
phate, electrical grade)— affords the CELLUFLEX 112 (Cresyi Diphenyl Phos- low volatility, excellent heat and light 
insulation industry excellent solvent phate)—useful in achieving a high de- superior 
properties and inherent flame resist- gree of flame resistance in vinyl formu- 
ance with uniform high electrical char- lations with better low temperature 
acteristics and lower weight per unit properties than can be reached with 
volume. tricresy! phosphate. 


CELLUFLEX TPP (Tripheny! Phosphate) 


ant properties as general plasticizer for 
vinyl resins and cellulosic plastics. Es- 


DESCRIPTIVE DATA 





CELANESE SPECIFIC ACIDITY PERMANGANATE WATER 
APPEARANCE GRAVITY mg 4 } TIME, Min CONTENT 
PLASTICIZER @20/20°C sample, Max | (in minutes) % Max by Wt 





CELLUFLEX 179-A Clear } 
tricresy! phosphate; transparent 1.143+.006 0.1 30 
low ortho content liquid | 


| 





CELLUFLEX 179-EG* Clear 
tricresy! phosphate; transparent 1.143+.008 
electrical grade liquid 








CELLUFLEX 179C Clear 
tricresy! phosphate; transparent 1.165.005 
general purpose grade liquid 





LINDOL | Clear 
tricresy! phosphate; transparent 1.167+.005 
low color | liquid 








CELLUFLEX 112 Clear 
cresyl dipheny! phosphate ta 1.205+.005 
| iqui | 





CELLUFLEX TPP | White 20 
triphenyl phosphate Flakes (molten) | 


+ 





Clear 
CELLUFLEX DBP , 
dibutyl phthalate — 25 | 1.045+.003 





Clear 
CELLUFLEX DOP 2 
diocty! phthalate | ee 0.985+.004 





Clear 

CELLUFLEX CEF | . 

trichloroethy! phosphate | — 1.425+.005 
s 

















*Cell Resistivity: 10 megohm/em x 108 @ 23°C, min 
ie Bg Seta 
F aatpestion, hg: 


M 
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If you are limited by space and time, experienced chemists in the 

fully-equipped CELANESE TECHNICAL SERVICE AND APPLICATION 
TECHNICAL SERVICE (A®ORATORIES will be giad to assist you in the development of 

new and improved formulations. Trial lots will be subjected to specified 

tests and production costs analyses prepared. 





iMPROVED 


| INTERMEDIATES 


ACETIC ACID (Glacial)—reactant and 
solvent in manufacture of cellulose 


acetate. 

ACETIC ANHYDRIDE — acetylating 
agent used primarily for the esterifica- 
tion of cellulose to cellulose acetate. 
BUTYRIC ACID—used in manufacture 
of cellulose acetate-butyrates for 
molded products, lacquers, weather- 
proof coatings. 

FORMALDEHYDE (Formalin) — reacts 
with phenol, urea and melamine to 
form plastics and resinous products. 
FORMCEL SOLUTIONS — relatively 
water-free formaldehyde solutions in 


FORMCEL® 


DESCRIPTIVE DATA 


selected alcohols. Starting materials 
for production of alcoholated conden- 
sation resins. 


METHYL ISOPROPENYL KETONE—new 
vinyl monomer which forms tough 
plastics in homopolymerization and co- 
polymerizes with many commercially 
available vinyls for use as plastics, 
films, elastomers and adhesives. 


PARAFORMALDEHYDE—Iow water con- 


tent formaldehyde (91% assay as for- 


maldehyde) in solid form, used in pro- 
duction of urea and phenolic resins for 
greater efficiency in cycle time, yield 
and production costs. 


rRODUCTS 


P. E. (Pentaerythritol)—used in manu- 
facture of medium and long oil alkyd 
resins, to produce surface coatings 
with higher gloss retention, faster dry- 
ing time, increased durability. Also 
used in production of rosin esters and 
synthetic drying oils. 


PROPIONIC ACID—used for production 
of cellulose propionate, a moiding pow- 
der exhibiting superior impact strength 
and aging characteristics. 


VINYL ACETATE MONOMER — basic. 


material in manufacture of polyvinyl 
resin adhesives, textile and paper coat- 
ings, plastic films, sheeting and mold- 
ing materials, water-emulsion paints. 


APPLICATION DATA 


(A—Active; L—Latent; N—Non-Solvent) 





POUNDS/ 
GALLON 
@20°C 


DISTILLATION 
RANGE °C 


EVAR. RATE | pLaSH Bf CELLuLose 
(Butyi | fom NITRATE | CELL 
Acetate—1) CUP oF (RS Type) 


ETHYL 
CELLULOSE ACETATE 
48. 
Ethoxyl) 


CELLULOSE VINYL ACETATE 
CHLORIDE 


5 (36% Acetic (87% 
Acid) Vinyl! Acetate) 





KETONES 
Acetone 
Methyl Ethyl Ketone 


1.0, inc. 56.1 ; | 
1.5, inc. 79.6 : 








ESTERS 

ar Acetate 

Butyl Acetate 
Ethylene Glycol 
Diacetate 


95-103 
118-128 


186-195 











ALCOHOLS 
Methanol 
Propanol 
Isobutanol 
Butanol 





GLYCOLS 

Propylene Glycol 
1,3-Butylene Glycol 
2,3-Butylene Glycol 














SPECIAL SOLVENTS* 
Celanese Solvent 203 
Celanese Solvent 301 
Celanese Solvent 601 
Celanese Solvent 901H 


GLYCOL-ETHERS 
3-Methoxy Butanol 





; 


of 


115-120 
os. a! 


135. 135 


155-164 








For complete information, samples, prices, write: 
CELANESE CORPORATION OF AMERICA 
CHEMICAL DIVISION 

180 Madison Avenue, New York 16, N. Y. 
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ZnS >. HARSHAW STABILIZERS Sled 


pe STANDARD 


for the Vinyl Plastic 
and Coating 
Industries 


| 
| 
| 


In these five Standard Units are all the necessary components to control effectively the 
degradation mechanisms that take place in polyvinyl chloride resins on aging, during heat 
processing or on exposure to sunlight. They are widely used alone and in combinations for 
specific effects in clear and opaque stocks. Their advantages have been proven over other 
tested materials, such as those based on tin (which frequently decolorizes effects of degrada- 
tion without correcting them) or on lead (which frequently contributes to oxidation and break- 
down on aging). To correct special conditions encountered in each Vinyl Processing Industry, 


we also supply combinations of selected components in these five Standard Units. 


Write for information about stabilizers de- 
signed for versatile and inexpensive use in 
formulations employed in your particular 


This Stabilizer System is for 


vinyl processing industry. 


Is it for — 
Quality Vinyl Flooring? 
Non-Plating Calendered Stocks? 
Maximum Clear Sheets ? 
Non-Sulfur Staining Films? 
Low Cost Clear & Opaque Hose? 
Top Physical Properties in Rigids? 


Air-Releasing Plastisols? CAL Co 
Controlled Slush Molding? The HARSHAW CHEMI ; 


1945 E. 97th STREET » CLEVELAND 6, OHIO 





HARSHAW 
PIGMENTS 


} 


Other Colors and Pigments 


INORGANIC PIGMENTS 


Harshaw Pigments find widespread 

application in industry, especially 

where an inorganic type of pigment is 

desirable, such as in automobile and 

sign enamels and lacquers, permanent ; 

inks, resin and latex emulsion paints, A partial listing 
plastics, artificial leather, fire-retard- ; 
ant coatings, rubber goods, wallpaper 

and artists colors. Wherever they are 

used, Harshaw colors show outstand- 

ing brilliance, strength and light fast- 

ness. 


Yellows ...Cadmium Lithopones and C. P. 
Cadmium Pigments—Primrose, 
Lemon and Golden 
Sun Yellow N and C—extremely 
durable pastel yellow pigments 
(Nickel titanium dioxide complex.) 


Oranges ..Cadmium Lithopones and C. P. 
Cadmium Pigments— Orange and 
Orange Red 
Cadmium Lithopones and C. P. 
Cadmium Pigments—Light Red, 
Medium Red, and Dark Red 
--Cadmium Lithopones and C. P. 
Cadmium Pigments — Maroon and 
Dark Maroon 
Blues.....Cobalt Blue and Cerulean Blue 


White .... Antimony Oxide 


fesni 


THE HARSHAW CHEMICAL CO. SEND FOR FREE LITERATURE 
Cleveland 6, Ohio Harshaw Cadmium Lithopones 
C [ t 28, Mich. ¢ t Tex Harshaw Aurasperse Colors 
Harshaw Pigment Scarlet 25 AD 
Harshaw Benzidine Toner Yellow 2222 























IN THERMOPLASTICS 


- 


GIVES YOU ASSURANCE 
OF 


e RESULTS 


Special effects “unlimited” . . . opaque, transparent, translu- 
¢ cent, opalescent, pearlescent, metallic, fluorescent, any effect 
you desire. We have built our reputation by solving difficult 
coloring problems of every type. 
Be Service plus! Samples and production can be manufactured to 
* your specifications and, in many cases, shipped to your plant 
overnight. 


Quality without question! We have the largest staff of experi- 
enced chemists and the most modern thermoplastics laboratory 





in the industry. 


Matching of colors is a REED specialty. We welcome an opportunity to match your samples! 


Ey, » F 4 ‘ Se 
’, we Os , sees 7% an 
UGMHHACL VW CIC 
& 
? 


116 GOLD STREET © WORCESTER, MASS. 








PEARL ESSENCE 


and 
Pearlescent Pigments 


@ SYNTHETIC PEARL PIGMENTS 
to meet the most rigid specifica- 
tions . . . heat stable, chemically 
resistant and non-corrosive. 


@ NATURAL PEARL ESSENCE de- 
rived from fish scale guanine of the 
highest quality, to provide maximum 
luster, brilliance and coverage. 


A PRODUCT FOR EVERY 
TYPE OF PLASTIC 


Constant research and development 
offer you the very best pearlescent 
pigments on the market. 


Many completely new products have 
been developed over the past year. 


a 


DON’T LET 
BLOCKING 
and STATIC 


old OP 


“PRODUCTION 


Chemical laboratory control coupled with extensive production facilities as- 
sure you of uniform high quality at a remarkably low cost. 


RONA LABORATORIES, INC. 


East 21st and East 22nd Sts., Bayonne 19, N. J. - prevent static 
will prevent tackiness 
prevent blocking 


but 


Manufacturers of Pearl Essence exclusively 


Plants: Maine @® New Jersey ©@ Canada 


LLL LLL LLL LLP ee a 


rrr rrr rrr rr rrr rrr rr rrr rrr ore 


Yours for the asking! 


The companies that supply the equip- 
ment, resins, chemicals, molding com- 
pounds and services used in the manu- 
facture of plastics products turn out a 
continuing stream of valuable and infor- 
mative bulletins, catalogs, manuals, and 
technical reports. Much of this material 
is offered without charge to interested 











e discolor plastic 
will make plastic greasy 
. not 


is a white, free-flowing, 
crystalline material. It will not 





businessmen. 


You'll find brief descriptions of about 
four dozen pieces of such literature on 
the Manufacturers’ Literature Page of 


form lumps and therefore can 
be easily mixed with your pres- 
ent formulation. Write today 
for information on how your 
production problems can be 


each monthly issue of Modern Plastics 

magazine ... and on the same page 

you’ll find a detachable prepaid postcard 

on which you can order the specific 
items you want—free. 


solved with 


A, Next issue you get, turn to 
the Manufacturers’ Litera- 


facucuncreee ture Page ... and use it! 


Approved by the Food 
and Drug Administration 


©) RGANICS, inc. 


211 EAST 19th STREET 
NEW YORK 3, N. Y 
GRamercy 5-1030 


























BARIUM 
ADVASTAB B-13-P 
BARIUM-CADMIUM (Powder 


ADVASTAB BC-12 


BARIUM-CADMIUM (Liquid 


ADVASTAB BC-74 


ADVASTAB BC-105 


i 


See a 


Liquid Barium Organic Complex in combination with Z-6 in processing of calendered products, extrusion and 
| resistance to sulfide staining is a prime necessity. Also in vinyl asbestos t 


containing Auxiliary Stabilizers 





Co-precipitated Barium-Cadmium- 
Laurate 


| 


; 
| 


i 


General purpose heat and light stabilizer providing lubrication, exceptionally 
powdered material is desired. 





| Barium-Cadmium Chelate Complex 
i 


| A liquid system for all types of processing where lubrication is not desired 
_| clarity obtainable from a Barium-Cadmium system. Excellent light stability. 





Barium-Cadmium Chelate Complex 


Tt 
i 


Plastisols, organosols and chemically blown sponge. Rigids (with C-79 and 
clarity and long term stability are imperative. In calendered stock to minim 





BARIUM-ZINC 
ADVASTAB BZ-51 


ADVASTAB BZ-155 


Barium-Zinc Chelate Complex 


— 


51 in 


at stability 


Completely eliminates sulfide staining under all processing conditions. Using & 
junction with BC-74, BC-105 or C-79 maintains stain resistance with maximum | 





Co-precipitated Barium-Zinc Soap 


Specifically designed for calendering, extrusion and floor tile. Provides tubr ie 


complete resistance to sulfide staining. 





CADMIUM 


ADVASTAB C-79 


Liquid Cadmium containing Aux- 
| iliary Stabilizers 


4 


hh 


For garden hose, tubing, film and sheeting, where maximum resistance to water absorption 
is essential, and where clarity is important to the consumer market. 





AUXILIARIES 


ADVASTAB CH-101 


ADVASTAB CH-201 


| 


| Non-metallic Organic Auxiliary 
| Stabilizer 


Extends the heat cycle for safe processing and aids in obtaining clarity. An auxiliary stabilizer 
for all primary metallic stabilizers including lead. Powerful anti-oxidant. 





| Non-metallic Organic Auxiliary 
Stabilizer 


Extends the heat cycle for safe processing and aids in obtaining clarity. Preferred over 
CH-101 where no Epoxy Plasticizer is included. 





ral. ie 


ADVASTAB Z-6 


Liquid Zinc containing Auxiliary 
Stabilizers 


Used only in conjunction with Advastabs B-13-P, BC-12, BC-74 or BC-105 for maximum heat 
and light stability together with minimum sulfide staining. 





EPOXY 


ADVASTAB E-82 


Concentrated Epoxy-type 
Stabilizer 


Extends performance of primary stabilizers, thus giving improved long-term heat stability 
Particularly suited in systems containing zinc stabilizers or phosphate plasticizers 





ORGANO-TIN 
ADVASTAB T-52 


ADVASTAB T-52-N 


ADVASTAB T-17-M 


ADVASTAB T-671 


ADVASTAB T-50-LT 


ADVASTAB T-72 


Complex Organo-Tin Compound in 
Plasticizer Carrier 


For clarity, brilliance and light resistance in calendered film and plastisols. For garden 
hose, tubing and film where water resistance is imperative. 





Complex Organo-Tin Compound 
in Plasticizer Carrier 


A modification of our standard 1-52, giving improved heat stability; and because of its cost 
advantage, is recommended for premium grade garden hose, tubing, clear film and sheets 
where water resistance is important. 





Organo-Tin Sulfur Compound 


For plasticized stock, plastisols and rigids. Gives maximum heat stability necessary for pro- 
longed cycles at high processing temperatures. Non-lubricating. 





Organo-Tin Sulfur Compound 


For plasticized stock, plastisols and rigids. Outstanding clarity, improved odor characteristics 
provides lubrication. 





Concentrated Organo-Tin 
Compound 


Most effective organo-tin stabilizer with lowest toxicity of any tin stabilizer known at present 
Gives high clarity to plasticized and rigid vinyls. 





Concentrated Organo-Tin 
Compound 


Similar to T-50-LT with improved lubricating property. For rigids and plastisols, may be used 
alone or with small amounts of Advastab C-79 and E-82. 











ADVANCE | 
ADVANCE also makes... 


ADVAWET #212 


Plastisol Viscosity Depressant 


ADVAWAX +280 
N,N’-Ethylenebis-Stearamide 


ADVABRITE M-10 


Fluorescing Agent and Whitener 


PLASTOFLEX VS 
Tetrahydrofurfury! Oleate 


PLASTOFLEX #3 
Modified Adipate Plasticizer 


DIVISION OF 
CARLISLE 
CHEMICAL 
WORKS, INC. 


SOLVENTS & CHEMICAL 
NEW BRUNSWICK, N. J. | 








vf Write for 


technical 
bulletins 

on products 
of interest 
to you 


IRED... ABSOLUTE iv] 





CLAREMONT 

the preferred source for a 

complete range 

of 

B@ Calibrated Color Concentrates 


for coloring: 


Polyethylene 


@ Calibrated color pastes 
for coloring: 


Vinyl Piastisols 
Vinyl! Film & Sheeting 
Epoxy Resins 


Polyester Resins 


@ Gravure and 
Valley Inks for 
printing 
duPont Mylar 
Polyethylene 
Vinyl 


Ink formulations for Gravure 
and flexographic printing 

on all plastics. 

Plt color range 


including metallics. 


““ CLAREMONT 
pigment dispersion corp. 
89 powerhouse road 

roslyn heights, l. i, 








FOR EVERYTHING IN 
THE PLASTICS WORLD 


BARRETT 
PLASTICIZERS 


*Dibuty! Phthalate — one of the best 
known plasticizers for nitrocelluiose. 


*Dimethy! Phthalate —For cellulose acetate 
film, sheeting and molding powders. 
ELASTEX® DCHP Piasticizer — for heat- 
sealing cellophane. A processing aid 

for vinyls. 

*“ELASTEX” 10-P Plasticizer (DIOP)—Low 
volatility and excellent electrical properties. 
*“ELASTEX" 18-P Plasticizer — for retention 
of properties after heat aging. 

*“ELASTEX” 20-A Plasticizer —imparts low 
volatility in low temperature formulations. 
**ELASTEX” 28-P Plasticizer (DOP) —Best 
general purpose vinyl plasticizer. 
STEX" 40-P Plasticizer \ fer wpadet 


STEX” 48-P Plasticizer 
economy 


STEX" 50-B@ Plasticizer 
general purpose plasticizers in vinyls. 
*“ELASTEX" 60-A Plasticizer—For low 
(Diocty! Adipate) temperature 

applications. 


*“ELASTEX" 90-P Plasticizer — upgrades 
aging characteristics. 





Ask your Barrett representative for complete 
information. 


*Available in tank cars and tank trucks. 


BARRETT CHEMICALS 


gan BARRETT DIVISION, Allied Chemical & gy 


Dye Corporation, 40 Rector Street, New 
York 6, N.Y. In Canada: The Barrett Company, \ 
Ltd., 5551 St. Hubert Street, Montreal, P. Q. 

OVER 100 YEARS OF EXPERIENCE 
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Are 
your 


roubles 
caused 


ORDINARY DISPERSION 
MAGNIFICATION 140X 


poor dispersions ? 


If you are making your own 
dispersions you may be discovering 
some problems. . . agglomeration, 
costly clean-up time, excessive 
compounding time and contamination. 
ADP Dispersions will eliminate 
agglomeration and contamination, 
reduce compounding time and 
clean-up time in your plant. 

Dispersion is a highly technical science, 
requiring specialized research and 
production techniques. ADP is unique 
in this respect, because of its 
background of close to a half-century 
of experience. 

ADP specialists, without obligation, 
will gladly consult with you. 

Their business is dispersions, and 
they know it thoroughly. 

They will be glad to help you. 


ADP DISPERSION 
MAGNIFICATION 140X 


ACHESON DISPERSED PIGMENTS Co. 


MORRIS BUILDING, PHILADELPHIA 2, PA. 


ag ¥ West Coast Distributor: B. E. Dougherty Co. Los Angeles 21, Calif. @); 
In Europe: Acheson Dispersed Pigments, Bridge St., Dukinfield, Cheshire, England Ld 


wets OQ, 


ee) 
A UNIT OF ACHESON INDUSTRIES, INC. 








ORGANIC PEROXIDES 





CATALYSTS FOR POLYMERIZATIONS © DRYING ACCELERATORS 
OXIDATION AGENTS ¢ BLEACHING AGENTS 


LUCIDOL' LUPERCO* 


BENZOYL PEROXIDE (PEROXIDE COMPOUNDS) 


ALPEROX’* C 


TECHNICAL LAUROYL PEROXIDE) 


LUPEROX’ LUPERSOL 


PEROXIDE PASTES (PEROXIDE SOLUTIONS) 


SPECIAL ORGANIC PEROXIDES 


WAREHOUSE STOCKS CONVENIENTLY LOCATED THROUGHOUT THE COUNTRY 





*REGISTERED y . TRADE MARK 
OZ 


LUCIDOL DIVISION 


WALLACE & TIERNAN INCORPORATED, BUFFALO 5, NEW YORK 





RUBBER CORPORATION 


OF AMERICA 


suppliers of outstanding: 


PLASTICIZERS PLASTISOLS 


Phthalates Glycol Esters Dipping Casting 
Adipates Fatty Acid Esters Extruding Slush Molding 


Sebacates Polyesters 











COMONOMERS RIGID PLASTISOLS 


Fumarates Maleates Custom-made __ All Colors 


Consult our fully equipped laboratory for the answer to your problem. 
Write today to: 


RUBBER CORPORATION OF AMERICA New South Road, Hicksville 7, N. Y. 


Sales Offices: NEW YORK * AKRON * CHICAGO * BOSTON 


Soe oe oe 


418 





HARFLEX® PLASTICIZERS 
FOR VINYL RESINS, SYNTHETIC RUBBERS, CELLULOSE ESTERS 


Harchem has developed many plasticizers with special 
merits which enable you to select the product best suited 
to your needs. 


ries 


Out ng for low temperature flexibility, low vis- 
cosit Q heat loss, and maintenance of flexibility over 
wide perature ranges. 


The chem Division offers you a wide choice of 
Plastic zers which keep your product young. Sebacate 
esters are particularly good on weathering and ageing. 


Consult us if you have a plasticizer problem. Our tech- 
nical staff will be glad to assist you in solving it. 





Plasticizer 


Boiling 
Point 
Degrees C. 


Specific 
Gravity 
20° /20°C 


Viscosity 
Centistokes 
100°F. 


Major 
Use 


Outstanding 
Characteristics 





Dibenzy! 
Sebacate 


265°C 
@ 4mm 


1.055* 


13.0 


Vinyl! Resins, 
Rubbers 


Low Temp. Flexibility, 
Low Volatility 





—— 


Dibutyl 
Sebacate 


180°C 
@ 3mm 


Vinyls, Rubbers, 
Cellulose Esters 


Low Temp. Flexibility, 
Excellent Aging Qualities 





Dicapry! 
Sebacate 


230-240°C 
@ 4mm 


Vinyl Resins 


Low Temp. Flexibility, 
Low Volatility 





Dihexy! 
Sebacate 


184°C 
@ Imm 


Vinyl Resins, 
Rubbers 


Low Temp. Flexibility, 
Low Cost 





Dilsooctyl 
Sebacate 


248-255°C 
@ 4mm 


Vinyl! Resins 


Low Temp. Flexibility, 
Low Volatility 








—— one 


Dimethyl! 
Sebacate 


294°C 
@ 760mm 


Cellulose Esters, 
Rubbers 


High Solvency, 
Wide Compatibility 





Diocty! 
Sebacate 


248°C 
@ 4mm 


Vinyl! Resins 


Low Temp. Flexibility, 
Low Volatility 





Dicapryl 
Phthalate 


222-230°C 
@ 4mm 


Vinyl Resins, 
Rubbers 


Highly Compatible, 
Low Volatility 





Dihexyl 
Phthalate 


210°C 
@5 mm 


Vinyl Resins 


Highly Compatible, 
Good Flexibility 





Diisodecy! 
Phthalate 


250-257 
@4 mm 


Vinyl Resins 


. 


Low volatility 





Dioetyl 
Phthalate 


225-235°C 
@ 4mm 


Vinyl Resins, 
Rubbers 


Highly Compatible, 
Good Flexibility 





Isooctyldecy! 
Phthalate 


234-253°C 
@ 4mm 


Vinvl Resins, 
Rubbers 


Improved Flexibility, 
Permanence 





Dicapryl 
Adipate 


211-217°C 
@ 4mm 


Vinyl Resins, 
Rubbers 


Low Temp. Flexibility, 
Low Cost 





Diocty! 
Adipate 


213°C 
@ 4mm 


Vinyl Resins, 
Rubbers 


Low Temp. Flexibility, 
low Cost 





®Harflex 300 


Vinyl Resins 


Non-migratory, 
Low Temp. Flexibility 





@Harflex 325 


Vinyl Resins 


Non-migratory, 
Permanence 





@Harflex 500 


nee 


230-240°C 
@ 4mm 











Vinyl Resins 








High Heat Stability, 
Low Temp. Flexibility 





* 30°/20°C 


THE KEY TO 


HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 





1N CANADA: W. C. HARDESTY CO. OF CANADA. LTD., TORONTO 








Plasticizers 
& Stabilizers 


Phthalates 
Adipates 
Azelates 
Sebacates 


Ricinoleates 


Technical Bulletins and Samples 
sent on request. 
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PLASTICIZERSE STABILIZERS 


Have You a Colorant Problen ? 
Poly-Supra can save you dollars 
in colorant costs per 100 pounds plastic 
without sacrifice of quality in most cases 





Let's take the case of LOMA PLASTICS, INC. in Fort W: 

lexas, manufacturers of the well known LomaWare hx 

wares line. After a telephone consultation with Mr. | | 
H. Barnett, President of Loma, a trained plastics color «) | 
pert flew into Fort Worth within two days, and worked in | 
their plant for several days assisting them in setting up a | 
dry colorant system that eliminated problems of dispersion, } 
dusting, contamination, machine hopper feeding, etc. R: 
search also uncovered that less dry colorants were necessary 
and the savings from this resulted in savings to Loma 
Plastics. 





Please write us for free color chips or color matches, at no 
obligation, designating the exact specification of the mate. 
rial you would like to see in color. We will be happy to have 
a trained expert call on you too and work out your prob- 
lems. If you wish further detailed information, call collect 
to Larry Krieger, Executive Vice President, HOllywood 
4-7361 
We manufacture the complete line of 


dry colorants for in-plant coloring of 
all thermoplastic molding powders. 


“THE moLDER’s ~=KRIEGER COLOR & CHEMICAL CO., INC. 


PET” 6531 Santa Monica Blvd. Los Angeles 38, Calif. 











INORGANIC PIGMENTS 


lied 


PERMANENT + DEPENDABLE 
RESIST FADING AND HIGH TEMPERATURES 
INSOLUBLE IN SOLVENTS and PLASTICIZERS 


Suitable for 
CASTING - INJECTION or COMPRESSION 
MOLDING - CALENDERED FILMS AND 
COATING PROCESSES 


Drakenteld 


B. F. DRAKENFELD & CO., INC. 
45 Park Place * New York 7, N. Y. 
Factory and Laboratories: Washington, Pa. 
Pacific Coast Agents: 


Braun Corp., Los Angeles 54 
Broun-Knecht-Heimann Co., San Francisco 19 





9720 POLYMERIC 9055 DGP...for low cost 


for permanence 


there is a 9058 DOZ, 9057 DIOZ...for low 


PLASTOLEIN PLASTICIZER 


which fits your specific needs 


temperature flexibility 





If you need low temperature performance... 
Plastolein 9058 DOZ (di-2-ethylhexyl azelate) and 
9057 DIOZ (di-iso-octyl azelate), the most versatile 
low-temperature vinyl plasticizers available, are 
characterized by outstanding low-temperature flex; 
low volatility, high plasticizing efficiency, good 
heat and light stability and unusually low water 
and soapy water extraction. 


If you need extreme permanence... 
Plastolein 9720 imparts extreme durability and 
weatherability to plastic materials—providing 
unusually low volatility, high resistance to oil 
and water extraction, excellent stability to 
heat and light, resistance to migration. 


If you need low-cost... 
Plastolein 9055 DGP is a low cost, low-temperature, 
secondary plasticizer which provides high 
efficiency, good all-around performance and 
excellent chemical stability. 


Investigate the advantages of the Plastolein Plasticizer 
that best fit your purposes. Write Dept. FE today for 
new descriptive booklet or evaluation samples. 


New York © Philadelphia « Lowell, Mass. « Chicago 
San Francisco ¢ Cleveland 


in Canada: Emery Industries (Canada) Ltd., 639 Nelson St., London, Ontart® 


Emery Industries, Inc., Carew Tower Export: Carew Tower, Cincinnati 2, Ohio 











SYNPRON 
STABILIZERS 


for 
VINYL COMPOUNDS ||iLgl 


Tt feted. 3 


BARIUM « CADMIUM 


ZINC « STRONTIUM 
CALCIUM * TIN (STANNOUS) RELEASE COMPOUND 


POWDERS + LIQUIDS + CHELATORS 








CUSTOM COMPOUNDING 


QUALITY: Highest-Uniform 


FOR YOUR SPECIFIC REQUIREMENTS EFFICIENCY: Spray tailored for 


mold release use. 
AVAILABILITY: Stocks in key cities. 
ECONOMY: Check these prices. 


1 to 11 cans 


GO vears Experience in Metal 1 t0 4 cases 
Organo Manufacturing i ~_ each) 
0 
10 to 24 ” 
25 or more cases 


SYNTHETIC PRODUCTS COMPANY 


DON’T DELAY! 
1636 Wayside Road + Cleveland 12, Ohio ORDER TODAY! 


BORCO CHEMICALS INC. 


3105 N. Cicero Ave. Chicago 41, Il. 











INDUSTRIAL 
CHEMICALS 


for the 





PLASTICS 
INDUSTRY 


TEXTILE 
INDUSTRY 


PAINT 
INDUSTRY 


PROCESSING 
INDUSTRY 


P 
Cac 


© 
PHARMACEUTICAL 


INDUSTRY INDUSTRIAL CHEMICALS DIVISION 
J 1-10) -1 Cl. oe Ol ©) . @ —ar. am OF. | 3), 1 | OF.) au O71 OB 
Thm e-7-10]-1c]- i : a) 





Make your ‘One-Stop” so 
Tolar Oler-liis er Otolaligelii-rommi, 19) 0h-ma, d/l ed 1) Iles 


Thea ndustrial Chemicals Division of Pittsburgh lustrial Chemicals, you'll enjoy favoral 
(Coke Chemical ¢ ompany offer you. one of! the oad price Or I oft the mater} vous 
nation most complete tamulte of coal-derived in Plasticizers can be ordered it plit tan 
dustrial chemicals and plasticizer yr tank truck 

Now, as alway you enjoy the confidence of doing he complete facilities of Pittsburgh’s” 
business With a ¢ producer when you order from cal Service Department are ready to help @ 
Pittsburgh. And Pittsburgh's broad selection of chen hy pplication of any Pittsburgh producti 
icals also offers you these other advantag Ss 
h llowing listing indicates just a few tgif 

. . * tae 
rle for more than on 
4 single order for more in one wii, ; for Pittsburgh Industri Cher 


product simplifies your paper work Beals 


for the reliable high purit 


ByXordering split carload lots of Pittsburg! 


INDUSTRY 


PRODUCT 


a plasticizers you needf 


TYPICAL USES 





Phthalic Anhydride 
Toluol 

Maleic Anhydride 
Xylol 


Butyl Oleate 
Phthalocyanines 
Fumaric Acid 


Decyl Butyl Phthalate 


Manufacture of alkyd resins. 
Solvent for lacquers, varnishes and synthetic enamels. 
Used in the manufacture of alkyd resins. 


Used as a solvent in lacquers, varnishes and synthetic 
enamels, and the manufacture of phthalic anhydride. 


Used in the manufacture of resinous paints. 
Used as a pigment in high finish enamels. 
Manufacture of alkyd resins. 


Anti-skinning agent in paint production. 





Plasticizers 


Phthalic Anhydride 
Phenol 


Ortho Cresol 
Meta Para Cresol 
Maleic Anhydride 
Benzene 
Phthalocyanines 


Xylenol 


impart plasticity to polyvinyl chloride and polyviny| 
acetate resins. 


Manufacture of plasticizers and polyester resins. 


In making phenol formaldehyde resins for molding, 
and in making adhesives and laminating material. 


Reaction agent in the making of synthetic resins. 
Production of TCP and phenolic-type resins. 
Manufacture of plasticizers and polyester resins. 
Used in the manufacture of phenol and polystyrene. 
A pigment in plastics production. 


A catalyst and reactant in resin manufacturing. 





PHARMA- 
CEUTICAL 


Phthalic Anhydride 
Phenol 

Toluene 

Pyridine 


Alpha Picoline 
Beta Gamma Picoline 


Used in the manufacture of phenol phthalein and in 
cortizone manufacturing. 


Disinfectants, germicidal soaps and in the production 
of salicylic acid. 


Production of sulfa drugs, benzoic acids, saccharin 
and other organic chemicals. 


Used in making penicillin, hormones, vitamins, sulfo 
drugs and other antibiotics. 


Manufacture of vitamins, anesthetics and germicides. 


In production of nicotinic acid, amide and other drugs. 











Phthalic Anhydride 
Maleic Anhydride 
Benzene 

Toluene 


Xylene 


Pyridine 

Alphe Picoline 

Beta Gamma Picoline 
Sulfuric Acid 
Ammonium Sulfate 


Phthalocyanines 


Pyridine 

Sulfuric Acid 
Oleum 

Phenol 

Maleic Anhydride 
Benzene 

Toluene 


Xylene 


Textile specialty resins and as dye intermediates. 
Used in the manufacture of dyes and wetting agents. 
In production of synthetic fibers and dye preparation. 
Used as a dye intermediate. 


As a dye intermediate and in synthetic fiber manu- 
facturing. 


In waterproofing compounds. 
In textile finishing and as a dye intermediate. 


In making waterproofing compounds. 


Used in textile finishing. 


As a fireproofing agent. 


In making dyestuffs and as a pigment. 


TYPICAL USES 


Used as a solvent, HCL acceptor, and rust inhibitor. 


As a processing agent in general industrial applications. 


Used as starting chemical for many organic synthetic 
reactions. 





PITTSBURGH INDUSTRIAL CHEMICALS 


PHTHALIC ANHYDRIDE 


MALEIC ANHYDRIDE 


FUMARIC ACID 


alan Ole 


ORTHO CRESOL 


META PARA CRESOL 


DT ae 


XYLENOL 


BENZENE 


TOLUENE 


XYLENE 


PYRIDINE 


ALPHA PICOLINE 


BETA GAMMA PICOLINE 


SULFURIC ACID 


OLEUM 


AMMONIUM SULFATE 


PHTHALOCYANINES 


PX PLASTICIZERS 


PITTSBURGH 


PRODUCT 


PX-108 Dilso Octyl Phthalate 
PX-138 DiOctyl Phthalate 


PX-114 Decyl Butyl Phthalate 


PX-118 IsoOctyl Decyl Phthalate 
PX-120 Dilso Decyl Phthalate 
PX-800 Epoxy 


PX-313 Modified Alkyl 
Phthalate 


PX-208 Dilso Octyl Adipate 
PX-220 Dilso Decy! Adipate 
PX-238 DiOctyl Adipate 
PX-404 DiButyl Sebacate 
PX-438 DiOctyl Sebacate 


PX-104 DiButyl Phthalate 
PX-917 TriCresyl Phosphate 


WRITE FOR SPECIFICATION 


For complete information on use 
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PLASTICIZERS 


AVAILABILIT’ 


Widely used basic “building type” 
plasticizers that exhibit an excellent 
combination of good standard prop- 
erties. 


A low cost phthalate plasticizer hav- 
ing good standard properties. Ideal 
for sheeting, tubing, wetting, and 
general extrusion work. 


Economical vinyl plasticizers. Sug- 
gested for use where low volatility 
and a higher degree of permanence 
is required. 


Ideal for use in high quality calen- 
dering, sheeting, film, plastisols; and 
because of its low volatility, low 
temperature flexibility and excellent 
heat stability, it is equally suitable 
for wire jacketing. 


For formulations requiring low tem- 
perature flexibility, heat and light 
stability, low volatility and low initial 
viscosity. Used in vinyl film com- 
pounds, polyvinylbutyral and syn- 
thetic rubber compounds. 


Used in the manufacture of poly- 
vinyl acetate and in nitrocellulose 
lacquers, synthetic rubber com- 
pounds and cellulose ester-type 
molding compounds. 
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All Pittsburgh 


PX Plasticizers 


are available 


in 55 gallon 


drums and in 


Tank Truck 


Tank Car 


Loads 
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FREE 
TO SUBSCRIBERS RIVERDALE 


Modern Plastics’ Annual PRE-LUBRICATED 


Editorial Index t 
(Index to Volume 34, September 1956 ry C 0 0 fi qd ii S 


trough August 1957) FOR THERMOPLASTICS 


ou will find this extensively cross- 
tote sixteen-page Index a wel- 
come time saver in locating editorial 
material that has appeared in a full QUALITY 
years back issues of the magazine. 
More than that, you'll discover that the 
Index increases the value of your file DEPENDABILITY 
copies by providing a considerably 
more detailed breakdown of-their.con- 


tents—particularly of “buried” ‘refer- UNIFORMITY 


ences within an article—than:is given 


on the “Contents” page of individual & CONOMY 


issues. 


The Cumulative Index is actually SERVICE 


three indexes in one: a General Index 
of Titles, an Index of Individual Sub- 
jects and an Index of Authors. 


The General Index of Titles is further 
subdivided into separate indexes of en- 


gineering and technical articles, and aate k e th e di ff Peva-tale= 
the Index of Individual Subjects alpha- 


betically cross-tabs plastics product 
applications in two ways: by material of 
composition and by product name. 


C 
3 ' re) 
To get your copy, just fill out { \\ 
and mail the coupon om \ 


RDALE 


L 


Modern Plastics, 
575 Madison Ave., 
New York 22, N. Y. 


Gentlemen: 


Please send my free copy of 
Mopern Prastics’ Editorial Index 
for Volume 34. 

YG NGM ii acicelelicmiclmacl lol mantel iaillale Rta alas 


IVERDALE COLOR co.inc. 


N.J Mitchell 2-3337 
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For pigments for plastics 








Greater whiteness 
Highly accelerated dispersion rate 


ey Gi o)e) 4. mr 4e)-7-Ven es Outstanding gloss 


Excellent hiding power 
TITANIUM DIOXIDE Superior color retention 

Low reactivity 

Rutile or Anatase grades 





Soft, easy to grind 
Alkali- and acid-resistant 


GLIDDEN MERCADMOLITH ; 
nsolublie in all vehicies 
_REDS, CADMOLITH High heat resistance 


“= Nonfading to light 
REDS AN D YELLOWS Wide range of shades 
_¢ Nonblieeding 
Opaque 





Write for free descriptive literature and color folder 


THE GLIDDEN COMPANY 


Chemicals — Pigments — Metals Division Pp oputt ) 


BALTIMORE, MARYLAND ¢ COLLINSVILLE, ILLINOIS ¢ HAMMOND, INDIANA e SCRANTON, PA. 
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All over the Globe... 


Dry Colors for Color Pastes for 


@ Injection Molding @ Polyester 
@ Extrusion @ Epoxy 


@ Blow Molding @ Vinyl 


@ ALL Thermoplastics @ Acrylic 


@ Urethane 


PLASTICS COLOR COMPANY 


22 COMMERCE ST., CHATHAM, N. J. TEL. ME-5-8600 


Export Agent For Japan Midwest Representative Export Agent 
VINMONT & CO. C. J. BERINGER HERBERT LORENZ, INC. 
P. O. Box 503 727 Echo Lane, Glenview, Ili. 299 Madison Ave., N. Y. 17, N. Y. 
Paim Beach, Fla. Tel. RO 4-4500 Tel. MU 2-2674 








AVAILABLE NEAR YOU— 


PEROXIDE 
CATALYSTS 


...in extensive variety and 
with many special properties 


PEROXIDES 


Benzoyl Wet and dry. Free flowing. Fine Pow- 
der. Pastes—with stability and less tend- 
ency for diluent to separate out. Ex- 
tremely fine particle size 25 microns 
maximum. 


Lauvroyl Dry and wet with high dispersion 
qualities. 

Methyl Ethyl Ketone (MEK Peroxide) Fast 
vel time. Every batch standardized. 

Chlorobenzoyl 

2,4 Dichlorobenzoyl 


p-Chlorobenzoyl 


HYDROPEROXIDES 


Cumene 
Diisopropylbenzene 
Paramenthane 


TRADE MARK 


Technical Bulletins and Samples on Request 
Sole Distributors 


McKESSON & ROBBINS, Inc. 


CHEMICAL DEPARTMENT 


155 East 44th Street, New York 17, N. Y. 


Denver 

Des Moines 
Detroit 
Hayward 
Houston 
Kansas City 
Kearny 

Los Angeles 
Lubbock 
Memphis 
Milwaukee 
Moberly 
Mobile 
New York 
Danville Omaha 
Davenport Peoria 
Decatur Perv 


Atlanta 
Billings 
Bloomfield 
Boston 
Bozeman 
Brooklyn 
Buffalo 
Burlington 
Cedar Rapids 
Charlotte 
Chicago 
Cincinnati 
Cleveland 
Dallas 


Philadelphia 
Phoenix 
Pittsburgh 
Providence 
Quincy 
Racine 

St. Joseph 
St. Lovis 

St. Paul 

San Antonio 
San Diego 
San Leandro 
Sioux City 
Toledo 
Wichita 
Williamsport 


“UMD SOL’ 


LIQUID VINYL PLASTISc: 5 


A NEW Liquid P 
That Will Mode 
Your Product has 
developed in our lat 
tories. These qu 
vinyl plastisols se 
exceptionally reasor 
prices and we custor 
tailor to meet rigid ; 
quirements in ma 
fields. 


Paper and Fabric Coat- 
ing, Rotational and Slush 
Molding, Vinyl Foam 
Compounds, Clay Pipe 
Joints, Gaskets, Plastic 
Boot, Rubber footwear 
compounds, Cloth print. 
ing, and flocking adhe- 
sive are a few of the 
many applications. Write 
now for further informa. 
tion. 


WNOUSTRIAL SoryenTs & CHEMICALS, jy, 


W'LKINSONVILLE, MASSACHUSETTS 








MODERN PLASTICS 
articles do double duty! 


Reprints of articles and features that appear in 
Mopern PL astics are often surprisingly inexpen- 
sive when ordered in quantity. Many companies 
make it a practice to have stories which have a 
bearing on their business reprinted for distribu- 
tion to their own personnel, customers, prospects, 
stockholders, or to other interested groups. 


Whenever you see editorial matter of this type 
in MoperNn Ptastics magazine or the Encyclo- 
pedia Issue which you can use in reprint form, 
in quantities of 100 copies or more, write and 
quotations will be furnished promptly. 


INDUSTRIAL MAGAZINE SERVICE 


An Affiliate of Breskin Publications 
575 Madison Avenue New York 22, N. Y. 








for your vinyl formulations 


Rep 


STABILIZERS 


sea > tong complex heat stability 
light stability 
freedom from roll plating 


Mark M 
Mark PL 
Mark Xi 
Mark XX 
Mark XV 
Mark TT 
Mark E 
Mark X © 
Mark Ws! 
Mark Cc! 


‘tnew 





Zinc complex 





Barium-Cadmium laurate os sth 
protection from sulphur staining 





bailed uantarkin vt retention of physical properties 





‘Cadmium complex clarity 





good embossing 


Barium-Cadmium soap 





heat sealing 
printability 
freedom from copper staining 


Strontium Zinc lourate 





‘Alkyl Tin mercaptide 





Barium-Cadmium. complex viscosity stability 





good impact strength 


Organic chelater 


eeeeereeeaeteceseces ¢ socepecedeoce secepecedeseee 


ARGUS PLASTICIZERS 


4 low temperature flexibility 
Drapex 3.2 s  Octyl spony stonree resistance to soap & water extraction 
Drapex 4A: ae oe poston outstanding heat & light aging 

> low volatility + low viscosity 





Whatever your vinyl formulation needs, 
Argus has the answers — 


either in our line products or our research laboratory. 


Write for technical bulletins and samples. 


ARGUS CHEMICAL 


CORPORATION New York and Cleveland 


Main Office: 633 Court Street, Brooklyn 31, N. Y. Branch: Frederick Building, Cleveland 15, Ohio 


H. M. Royal, Inc., 4814 Loma Vista Ave., Los Angeles; Philipp Bros. Chemicals, inc., 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
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For all applications requiring moderate heat stability with ood 
light stability. Excellent clarity in all vinyl resins. Has lubricating 
properties. 


\ THERMOLITE 


Powerful heat stabilizer. As an organotin maleate has dienophilic 
properties and thus prevents yellowing during processing of viny| 
compounds at high temperatures. 





THERMOLITE 


A complex organotin stabilizer that imparts outstanding light sta- 
bility to all vinyls. Heat stability is excellent and gives crystal clear 
vinyls. Excellent for plastisols and organosols. 


THERMOLITE 


A sulfur-containing organotin stabilizer for rigid vinyls. Has excel- 
THERMOLITE lent lubricating properties with good heat stability. 
All purpose organotin stabilizer for outstanding heat and light sta- 
bility. Gives optical clarity in all vinyl resins. For rigids, flexibles 
and plastisols. 


THERMOLITE 


Most powerful stabilizer known. Unexcelled for rigid vinyls, clear 


THERMOLITE or pigmented. 


Low cost organotin stabilizer with excellent heat and light stability. 
No water pick-up in clear vinyl hose. For processing copolymer 
rigids. 


THERMOLITE 45 


BARIUM-CADMIUM 


An entirely new concept in barium-cadmium stabilization. A liquid 
stabilizer containing no fatty acids or octoates. Outstanding for 
clear sheeting with no exudation from film — no “plate out” on 
calender, 


THERMOLITE 112 


Si Rea ti isk 4 i. i o- 


A liquid zinc stabilizer to prevent sulfide staining. Used with THER- 
MOLITE 112 to give low cost stabilization in all types of vinyl 
compounds. 


eeeeve? 7 
HEETS On THERMOLIT = 
AVAILABLE 


THERMOLITE 166 
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(List 


EDITORIAL TEXT FOR THIS SECTION BEGINS ON PAGE 434. 


\CETATE FILM & SHEETING 

Campco Division of Chicago Molded Products Corp. 456 
Commercial Plastics & Supply Corp. ............ 460 
Davis, Joseph, Plastic Company 

Eastman Kodak Company, Cellulose Product Div. . 455 
Nixon Nitration Works 

Scranton Plastic Laminating Corp. .............. 450 
[ransilwrap Company 465 
Unihel RieUNL IIR, occa cede ccsesesceces 454 


ACRYLIC SHEETING 

ee ee ee ee eee 452 
Commercial Plastics & Supply Corp. ............ 460 
Let RI RoC d vielsarer i <cs¥ievsissces 466-A 
Scranton Plastic Laminating Corp. .............. 450 
Transilwrap Company 


CELLULOSE ACETATE BUTYRATE SHEETING 
Campco Division of Chicago Molded Products Corp. 456 


Nine: BUMEAIROIE WHOUID SS, 5.5 6 ood cccccsswscctdsnes 459 


CELLULOSE NITRATE SHEETING 
Nixon Nitration Works 


EMBOSSING ROLLERS, PLATES 
Roehlen Engraving Works, Inc. ................. 448 


ETHYL CELLULOSE SHEETING 
Campco Division of Chicago Molded Products Corp. 456 


LAMINATING & EMBOSSING MACHINERY 
Rig BE oa s wise sh Sendai vecssicne 466-A 


METALLIZED FILM & SHEETING 
Coating Products 


MOLDERS, EXTRUDERS, FABRICATORS 
Sout Te a he oc bad 457 


NYLON FILM, SHEETING, TUBING 
Commercial Plastic & Supply Corp. ............. 460 
H & R Industries 


do not necessarily cover entire lines of advertisers nor all producers in each category.) 


PERFORATING & SLITTING 


Perforating Industries, Inc. ....... 


POLYETHYLENE FILM, SHEETING, TUBING 
Campco Division of Chicago Molded Products Corp. 456 
Commercial Plastics & Supply Corp. ............ 460 
Gilman Brothers Company, The 

H & R Industries 

Wem TRMRNOS, TAG. oo oc ois oe scesiesscacevcees 449 
Scranton Plastic Laminating Corp. .............. 450 
Seiberling Rubber Company, Plastics Division 
Transilwrap Company 

United Laminations, Inc. ..... 


POLYVINYL ALCOHOL & CHLORIDE FILMS 
PN Gis ocsadicidccccasaseneedyeee 458 


PRINTING INKS 
Atlas Coatings Corp. ..... 


STYRENE SHEETING 

Campco Division of Chicago Molded Products Corp. 456 
Commercial Plastics & Supply Corp. ............ 460 
Davis, Joseph, Plastic Company 

Gilman Brothers Conapany, The 

Nixon Nitration Works 

NN ig coset b cibrcae vanduewceie 449 
POP Bremen Gon, TRG: oon. ccc ccc cceccne 453 
Scranton Plastic Laminating Corp. .............. 450 
Seiberling Rubber Company, Plastics Division 
Transilwrap Company 
a 454 
United States Rubber Company, Royalite Division .. 462 


TEFLON FILM, SHEETING, TUBING 
Commercial Plastics & Supply Corp. ............ 460 


VINYL SHEETING 

Commercial Plastics & Supply Corp. ............ 460 
Nixon Nitration Works 

Scranton Plastic Laminating Corp. .............. 450 
Seiberling Rubber Company, Plastics Division 
Transilwrap Company 

United Laminations, Inc. 




















Film and Sheeting 


| om virtually all thermoplas- 
tics are being used in varying 
amounts in the films (under 10 
mils thick) and sheeting (over 10 
mils thick) industry—and the 
volume continues to grow. As a 
guide to the many materials 


availablé, tke following ; 
have’ been prepared by th« 
ous materials suppliers. Fo: 
specific details on the ph 
properties of the various ty 
plastics films, consult the 
Chart, p. 559. 
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The following materials will be 
covered in this section: vinyls, 
polyvinyl alcohol, polyvinylidene 
copolymer, styrene alloys, ori- 
ented styrene, polyethylene, the 
cellulosics, acrylics, polyester, and 
cellophane. 


Vinyls 

Because of the diversity of 
forms in which vinyl film and 
sheeting are available, this family 
is generally considered to include 
plasticized viny] film and sheeting 
and unplasticized or rigid film and 
sheeting. In such instances, the 
term “vinyl” covers both poly- 
mers and copolymers, including 
polyvinyl chloride and polyvinyl 
chloride-acetate copolymers. Most 
of these materials are made by the 
calendering process. Cast vinyl 
film, however, in thicknesses 
ranging from 0.001 to 0.003 in. is 
also available. The film is de- 
signed for use in applications 
where clarity, chemical inertness, 
and resistance to moisture vapor 
and common gases are required. 
It is finding increasing use 
in “skin-packaging” applications. 
The material is not recommended, 
however, for applications requir- 
ing low-temperature impact 
strength. 

A new viny] film to make a re- 
cent appearance has been “hard 
PVC film”*—a completely unplas- 
ticized, straight polyvinyl chloride 
of high molecular weight and with 
a specific gravity of 1.38. The film 
is produced on special calenders 
with highly polished cylinders. 
Special finishes such as matte or 
graining are made in subsequent 
operations. Film is stabilized by a 
thermal after-treatment. 

Hard PVC film has good dimen- 
T From Bakelite Co., New York, N. Y. 


2 David S. Greenfield, New York, N. Y., rep- 
resentative for Anorgana G.M.B.H. 


sional stability, wide range of heat 
stability, no water permeability, 
low WVTR, wide range of chemi- 
cal resistance, strong abrasion re- 
sistance, and practically no gas 
permeability. All grades of the 
material are printable and may be 
die stamped without any blocking. 
Unoriented grades of the materia] 
may be heat-sealed, vacuum or 
drape formed, and die or pressure 
formed. Adhesives and inks used 
with the film are usual solvent- 
type vinyl dispersions. The films 
are recommended for use as tape 
bases or adhesive releases and in 
packaging, surfacing, light dif- 
fusers, greeting cards, and elec- 
trical and chemical insulation. 
Plasticized vinyl film’ 

Methods of manufacture: Cal- 
endering. In this operation the 
plastic base material is premixed 
with suitable stabilizing and plas- 
ticizing materials. This premix is 
then fused in a jacketed Banbury, 
brought to uniform temperature 
on a 2-roll mill, and introduced 
into a 4-roll calender, where it is 
reduced to the desired gage. 

Chemistry: The vinyl chloride 
plastic base material is made 
by polymerizing vinyl chloride 
monomer in suspension or emul- 
sion systems. Ester plasticizers, 
such as DOP, are normally used 
to soften the base resin to obtain 
desired flexibility. 

General properties: Moderate 
tensile strength, high elongation, 
good tear strength, low water ab- 
sorption, moderately good chemi- 
cal resistance. 

Processing: Sewn, heat-sealed, 
or electronically sealed. Special 
films can be coated with pressure- 
sensitive adhesives. 

Applications: General house- 


® Prepared by Firestone Plastics Co., Potts- 
town, Pa. 
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items; raincoats; shower 
ins; closet accessories; furni- 
overs; lampshades; venetian 
tapes; inflatable items; nov- 
wallets; pressure-sensitive 
applications; shampoo capes; 
pants; mattress and pillow 
ectors; appliance and equip- 
t covers; braided rugs. 
lors available and methods of 
shing: Unlimited range in 
sparent, 


translucent, and 
jue colors. Can be printed and 


el bossed. 

Plasticized vinyl chloride sheet’ 
Methods of manufacture: Same 

as above for vinyl film. 





A bacteriostat (Corobex, Bex In- 
dustries, Inc.), available as a clear 
liquid or in powder form, is cre- 
ating interest among container 
manufacturers, toy makers, film 
producers, and molders of hospital 
and laboratory ware. Products 
containing the bacteriostat are ac- 
tively antiseptic, self-sterilizing, 
and _ self-deodorizing. They are 
mildew-static, fungi-static, and 
mold-static. They are nonpoison- 
ous, nontoxic, and nonallergenic. 


A new vinyl chloride film (Wata- 
seal FD-27, Harte & Co.) can be 
used with foodstuffs without trace 
of odor pickup. It is nontoxic and 
it has been accepted by the U.S. 
Food and Drug Administration as 
a packaging material for food and 
beverages. Foods that contain a 
large amount of water can be 
packaged in this film without dry- 
ing out. 


1957 Fords and Mercurys have 
from 15 to 20 yd. each of polyester 
film (Mylar) over vinyl, cloth, or 
paper for welting used as trim on 
door panels and around seats. 
Chrysler cars use clear vinyl over 
a core of woven polyester film 
(Mylar) to give a metallic effect. 

Unsupported polyester film 
(Mylar) with a chrome finish is 
available (Coating Products) in 
l-mil stock sheets backed with 
pressure-sensitive adhesive for 
nonmoistening applications. It is 
suggested for the label, decal, 
point-of-purchase, silk screen, 
display, and decorative fields. It 


Chemistry and general proper- 
erties: Same as above for plasti- 
cized vinyl chloride film. 

Processing: Can be laminated, 
heat sealed, or electronically 
sealed. Special formulations can 
be coated with adhesive for pres- 
sure-sensitive tapes. Special for- 
mulations can be formed easily 
with good shape retention by con- 
ventional forming techniques. 

Applications: Luggage cover- 
ing; automotive fabrics; uphol- 
stery; flooring; inflatables; pool 
liners; crash panels (special 
formulation); pressure-sensitive 
tapes; novelties; handbags, shoes. 


RECENT DEVELOPMENTS 


can be used for outdoor signs and 
bumper strips without lamination 
to other materials. 


A nylon jersey-backed vinyl up- 
holstery material (Bolta Conti- 
nental, Bolta Products Div., The 
General Tire & Rubber Co.) is 
guaranteed against tearing and 
ripping where approved methods 
of application have been followed. 
The material is easy to tailor, can 
be pulled taut without wrinkling 
or sagging, and has complete re- 
covery after repeated stretching. 


A new calendered rigid vinyl 
sheet (Bakelite Co.) may be used 
in direct contact with red meats, 
poultry, and sea food, as well as 
other products. Meat and poultry 
can be dressed and cut at the 
wholesale point, then shipped in 
sealed containers with clear tops 
and placed directly on _ store 
shelves. The sheet is easily and 
inexpensively vacuum formed and 
can be heat-sealed. 


A sterilizable polyethylene food 
film (Steripol, Food Film, Inc.) is 
less permeable than conventional 
polyethylene to carbon dioxide, 
oxygen, and water. The tubing is 
suggested for packaging frozen 
foods to be cooked in the package 
and materials or instruments 
which would be sterilized in the 
package. 


Unplasticized vinyl film (Nico- 
therm, Ferplex Chemical Co., rep. 
for Rheinische Gummi und Cellu- 


Colors available and methods o} 
finishing: Limited color range in 
transparent, translucent, and 
opaque colors. Can be printed and 
embossed during or after calen- 
dering. 

Rigid polyvinyl chloride 
film and sheeting’ 

Methods of manufacture: Cal- 
endering. Plastic base material is 
premixed with suitable stabilizers 
before being fused in a jacketed 
Banbury. 

Chemistry: The base 
material used for this type of film 
is made by polymerizing vinyl 
chloride monomer or combina- 


plastic 





loid-Fabrik), in thicknesses from 
1 to more than 20 mils, is color- 
less and highly transparent. It is 
continuous-calender-polished and 
can be: obtained oriented or un- 
oriented. The heat resistance for 
both is about 175° F. The material 
is suggested for vacuum forming, 
food wrapping, industrial tapes, 
and sound recording. 


Polyethylene film made from 
a new high-pressure-processed 
polyethylene (Poly-Eth Hi-D 
2504, Spencer Chemical Co.) can 
withstand temperatures of 240° F. 
and is two and one-half times 
stiffer than conventional poly- 
ethylene. The resin is about 0.938 
density and has good slip charac- 
teristics and no blocking. It is less 
permeable to gases and water 
vapor and at least three times 
more greaseproof than conven- 
tional polyethylene. It is sug- 
gested for use in boilable bags 
and in various types of overwrap 
packaging. 


A new series of linear polyethyl- 
ene calendered films (Plastic Film 
Sales Dept., Kendall Co.) is avail- 
able in gages ranging from 0.004 
to 0.025 in. and widths up to 32 
inches. The same manufacturer 
produces blends of 75, 50, and 25% 
linear polyethylene with regular 
polyethylene. Applications will 
include wire and cable insulation, 
boilable food packaging, vacuum 
forming, and packaging where ad- 
ditional thermal properties are 
necessary. 
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tions of vinyl chloride monome: 
with other monomers such as 
vinyl acetate. 

General properties: Good di- 
mensional stability, high tensile 
strength, low elongation, low 
water absorption, good to excel- 
lent chemical resistance, self-ex- 
tinguishing. Special formulations 
available for high light trans- 
mission. 

Processing: Can be formed by 
vacuum, plug, ring, or other form- 
ing techniques. May be sealed 
with adhesives to other plastics 
materials and to itself. Can be 
coated with pressure-sensitive ad- 
hesive. 

Applications: Wall covering 
material; luminous ceilings; lou- 
vered doors; packaging; relief 
maps; lithography; toys; novel- 
ties; place mats; waste baskets; 
shower doors; specialty lami- 
nates; wall paneling; Christmas 
decorations; signs; luminous let- 
ters; lampshades; and medical 
packaging. 

Colors available and methods of 
finish: Almost unlimited range of 
translucent and opaque colors. 
Limited range of transparent 
colors. May be printed and em- 
bossed either during or after cal- 
endering. 


Polyvinyl! alcohol film* 


Methods of manufacture: Band 
casting. The plastic base material 
with its modifiers is dissolved in 
water. This solution, controlled 
for viscosity and temperature, is 
then deposited as a wet film on a 
large moving belt and dried. 

Types: There are two types of 
PVA film; namely, standard and 
cold water soluble. The standard 
type is made from the higher- 
molecular-weight type resins and 
is generally plasticized with glyc- 
erine. The cold water soluble type 
film is made from internally plas- 
ticized resins or low-molecular- 
weight resins. 

Chemistry: PVA film is made 
from resins which have been hy- 
drolyzed—polyviny] acetate in the 
presence of methy] alcohol. There 
are numerous grades from high 
viscosity to low viscosity. PVA 
resin may also be internally plas- 
ticized by ethoxylation. 

General properties: PVA film is 
impervious to oils, fats, and waxes 


* Prepared by Mono-Sol Corp., Gary, Ind. 
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and has a zero transmissidn rate 
for oxygen, hydrogen, helium, and 
nitrogen. The water permeability 
is necessarily rapid, because of 
the film’s being made in water. 
PVA film has tensile strength 
which averages about 10,000 p.s.i. 
before stretching but has shown 
tensile strengths of more than 
50,000 p.s.i. after stretching to 5 
times the original length. The 
elongation of unstretched PVA 
film may vary from less than 10% 
to more than 600%, depending 
upon the plasticizer content and 
humidity. PVA films have excel- 
lent sunlight stability and have 
stood up in a Fadeometer for over 
1,000 hours. The refractive index 
ranges from 1.49 to 1.53. The aging 
qualities are excellent with no 
yellowing. Color is slightly yellow 
to colorless. 

Processing: PVA film readily 
heat-seals and may be laminated 
to other films, papers, etc. 

Applications: The standard film 
is used as a relief agent in the 
molding of polyester resins and 
vacuum bag molding. The cold 
water soluble film is used as a 
water soluble packaging film and 
barrier coating. 

Finishes: Can be made with a 
satin finish on one side of the PVA 
film and a glossy finish on the oth- 
er side. 


Polyviny!lidene copolymer 
film® 

Methods of manufacture: Ex- 
truded. Heat extrusion, super- 
cooled, oriented, and blown to 
gage. 

Chemistry: Made from ethylene 
(petroleum) and chlorine (brine) 
plus lime plus _ polymerization 
with vinyl chloride in presence of 
a catalyst. 

General properties: Excellent 
chemical resistance. Permeability 
to water and gases lowest of all 
commercial films. 

Processing: Heat shrinkable; 
can be laminated with adhesives; 
will heat-seal (best results ob- 
tained if sealed by high-frequency 
methods). 

Applications: Packaging of can- 
dies, processed meats, cheeses, 
baked goods, nuts; also used for 
cap liners. 


Colors available and methods of 


5 Prepared by The Dow Chemical Co., Mid- 
land, Mich. 


finishing: Available in a 
range of clear transparent 
opaque colors. 


Modified styrene /butadien 
sheet® 

Methods of manufacture: ( 
endering, lamination, and ext 
sion. The production of modi! 
styrene-butadiene base sheet 
accomplished by Banbury or 
mixing and calendering or ext 
sion. 

Chemistry: Series, block, a 
graft polymerization methods are 
employed. 

General properties: Excellent 
forming characteristics, good 
processing, fair impact strength. 
limited hardness and rigidity. 

Processing: Can be formed, 
sawed, drilled, cemented and pol- 
ished on standard tools and ma- 
chinery. Sections can be easily 
cemented to each other by the 
following methods: 1) straight 
solvent and 2) solution cements. 

Applications: Refrigerator and 
freezer liners, housewares, air 
conditioner housings, battery 
cases, toys, miscellaneous con- 
tainers, display items, etc. 

Colors available and methods of 
finishing: Colors: opaque to un- 
limited (not transparent). Fin- 
ishes: embossing, gold leaf stamp- 
ing, printing. 


Rubber /resin blends® 


Methods of manufacture: Cal- 
endering, laminating, and extru- 
sion. In the production of styrene 


alloys, latex blending and/or 
Banbury mixing are used. Latex 
blending involves the blending of 
the copolymer latices. In the al- 
ternate method the resin and rub- 
ber phases are masticated in a 
Banbury mixer, extruder, or on 
mill rolls. Sheets are prepared by 
calendering and laminating in 
multi-deck or continuous roller 
presses. 

Chemistry: The resin portion of 
the blend is made by polymeriz- 
ing styrene and_ acrylonitrile 
monomers. The rubber portion of 
the blend is made by a similar 
combining of the butadiene and 
acrylonitrile monomers. 

General properties: Excellent 
impact strength; high heat dis- 
tortion; good chemical resistance; 


© Prepared by The General Tire and Rubber 
Co., Bolta Products Div., Lawrence, Mass. 
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ate hardness; fair weather- 
ualities, and good flexural 
eth. 
cessing: Can be formed, 
1, drilled, cemented, and pol- 
| on standard tools and ma- 
ery. Sections can be easily 
ented to each other by the 
wing methods: 1) straight 
ent and 2) solution cements. 
\ pplications: Chemical resistant 
ts, automobile headliners, kick 
typewriter 
door liners, 
tote boxes, trays, miscellaneous 


tes, crash pads, 


ses, refrigerator 


housings. 

Colors available and methods of 
finishing: Colors: opaque _ to 
unlimited (not transparent). 
Finishes: embossing, gold leaf 
stamping, printing. 


Oriented styrenes’ 


Methods of manufacture: Ex- 
trusion of sheet which is stretched 
in two directions under accurately 
controlled temperature to achieve 
molecular orientation. 

Chemistry: Produced from 
polystyrene or styrene acryloni- 
trile copolymer as furnished by 
raw materials suppliers. 

General properties: Oriented 
polystyrene has a tensile strength 
of 7000 to 12,000 p.s.i., a flexural 
strength of over 10,000 p.s.i., and 
a compressive strength of over 
25,000 p.s.i. Its % of elongation is 
3 to 10. Water absorption (%/24 
hr.) is 0.04 to 0.06 mils. 

Oriented styrene acrylonitrile 
copolymer has a tensile strength 
of 10,000 to 15,000 p.s.i, and a 
flexural strength of over 15,000 
p.s.i. Its % of elongation is 40 to 
70. Water absorption (%/24 hr.) 
is 0.5 (max.). 

Processing: Depending upon 
the application, the film can be 
slit, die cut, sheeted, pressure 
formed, and vacuum formed. Ad- 
hesives are available, but special 
handling may be required. It is 
heat-sealable with special equip- 
ment and techniques. 

Applications: Oriented styrene 
is used for packaging, signs dis- 
plays, and for laminating to high- 
impact styrene sheet. 

Oriented styrene acrylonitrile 
copolymer is used for packaging, 
signs, displays, blow-out win- 
dows, greenhouses, and outdoor 
weathering applications. 

Prepared by Plax Corp., Hartford, Conn. 
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Colors available and methods 
of finishing: Clear transparent 
and translucent colors. 


Polyethylene film‘ 

Methods of manufacture: See 
“Extrusion of Polyethylene,” p. 
732. 

Chemistry: Polyethylene is a 
pure paraffinic hydrocarbon resin 
made by polymerizing ethylene 
gas at high temperature and pres- 
sure in the presence of suitable 
catalysts. 

General properties: Good ten- 
sile, tear, and impact strength 
with unusually good performance 
at low temperatures; low mois- 
ture vapor permeability, high gas 
permeability, low density, there- 
fore high area yield factor; 
odorless, tasteless, colorless. 
Processing: Fabrication by heat- 
sealing on commercially available 
equipment. Printing on specially 
treated types with commercial 
inks on commercial presses. 
Pressure-sensitive adhesives can 
be used. 

Applications: Food packaging; 
soft goods packaging; hardware 
packaging; moisture barrier in 
building trades; concrete curing 
blanket; stratosphere balloons; 
tarpaulins and agricultural uses, 
e.g., silo covers, crop mulch, etc.; 
drum liners; and automotive seat 
covers. 

Colors available and methods of 
finishing: Natural, black, white, 
full line of standard colors and 
pastels; also, embossed. 


Cellulose acetate film’ 

Methods of manufacture: A) 
Casting: In this operation, cellu- 
lose acetate flake, plasticizers and 
other modifiers are dissolved in a 
suitable solvent; this solution is 
then deposited as a wet film on a 
large moving wheel or belt and 
dried under carefully controlled 
conditions. 

B) Extrusion. 

Chemistry: Cellulose acetate 
flake is made by esterifying alpha- 
cellulose, under carefully con- 
trolled conditions, with acetic acid 
and anhydride in the presence of 
a catalyst, e.g., sulfuric acid, 
washing, drying, and pulverizing. 
Cellulose acetate flake, plasticiz- 
ers, and pigments or other modi- 
§ Prepared by Visking Co., Div. Union Carbide 
Corp., Terre Haute, Ind. 


® Prepared by Celanese Corp. of America, 
Newark, N. J 


fiers are converted to granules fo1 
extrusion by processing on heated 
rolls or mixed with solvents for 
the casting process. 

General properties: Crystal 
clarity; wrinkle resistance; grease- 
proofness; water resistance; di- 
mensional stability; high gas 
permeability; good electrical in- 
sulation properties; resistance to 
fogging; and medium water vapor 
transmission. 

Processing: Readily formed by 
heat; easily fabricated; readily 
solvent sealed; metalizable; heat- 
sealable; and easily printed by 
rotogravure, flexographic, and silk 
screen printing. 

Applications: Prepackaging 
produce; packaged bakery prod- 
ucts; overwraps; window cartons; 
window’ envelopes; laminates; 
electrical insulation; rigid con- 
tainers; printed signs and dis- 
plays; book covers; sound re- 
cording tape; glazing materials; 
lamp shades; pressure-sensitive 
tape; gold stamping foil; protec- 
tive folders and covers; metalized 
ribbons; sun shades and curtains; 
and vacuum formed parts. 

Colors available and methods of 
finishing: Extruded material is 
available in crystal and in trans- 
parent, translucent, and opaque 
colors. Cast material is available 
in crystal and in surface-colored 
transparents. Cellulose acetate 
film can be finished by printing 
and embossing, as well as gold 
leaf stamping. 


Cellulose acetate sheet’ 


Methods of manufacture: Ex- 
truded. Hot pressing of sheets is 
used to improve optical quality or 
to achieve special effects. Lami- 
nates, combining two or more 
colors, are available. 

Chemistry: Same as for acetate 
film, above. 

General properties: Same as for 
acetate film, above. 

Processing: Readily formed by 
heat; readily solvent sealed; 
easily metalized; can be hot 
formed, blown, drawn, and sol- 
vent stretched; heat-sealable; 
easily printed; and can be cut, 
blanked, stamped, stitched, drilled, 
punched, embossed, laminated, 
and cemented. 

Applications: Machine guards; 
laminates; electrical insulation; 
rigid containers; printed signs and 
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displays; welders’ shields and 


glazing materials, 


truck curtains; protective folders 


safety lens; 
and covers; metalized sequins; sun 


shades and curtains; vacuum 
formed parts; book covers; eye- 
glass frames; and handbags. 
Colors available and methods 
of finishing: Available in crystal, 
in pearls, and in_ transparent, 
translucent, and colors. 
Can be 


printing, and gold leaf stamping 


opaque 


finished by embossing, 


Cellulose triacetate film 
and sheet’’ 

Methods of manufacture: Cast. 

Chemistry: This sheet is made 
by esterifying alpha-cellulose 
with acetic acid and anhydride in 
the presence of a catalyst (sul- 
furic acid). 

General properties: Good flexi- 


Prepared by Eastman Kodak Co., Roche 
N.Y 


bility; excellent folding endur- 
ance; high heat resistance; low 
shrinkage; brilliant surface finish; 
outstanding visual clarity; and 
chemical stability. 

Processing: Good deep-drawing 
characteristics; readily heat- 
formed or drawn but not recom- 
mended for vacuum forming; and 
easily high-frequency sealed or 
solvent sealed. 

Applications: Transparent con- 
tainers; protective sleeves or 
folders; wallet inserts; overlays; 
electrical insulation; index tabs; 
filing equipment; greeting cards. 

Colors available and methods 
of finishing: Clear transparent; 
matte one side (0.003 through 
0.0075 in. only). Readily embossed 
or hot stamped. 


Butyrate film’ 
Methods of manufacture: Cast. 
Chemistry: This sheet is made 
by esterifying alpha-cellulose 





TABLE |: Extruded vs. cast acrylic sheet* 





Heat-distortion 
temperature 
Hot-forming 
temperatures, °F 
Tensile strength 
(ASTM D-638-46T), 
rupture, p.s.l. 
Flexural strength 
(ASTM D-790-45T), 
rupture, p.s.i. 
Deflection at 
rupture, in 
Modulus of 
elasticity, p.s.i 
Impact strength 
(ASTM D-256-47), 
Charpy unnotched, 
ft.-lbs. 
Rockwell hardness 
Refractive index 
White light transmittance 
“as received” 
Parallel, % 
Total white, % 
Haze, % 
after 240 hr 
accelerated aging 
Parallel, % 
Total white, % 
Haze, % 
Specific gravity 


* Prepared by George Carlyon, Vice Pres., 


Extruded’ 


170 


230-320 


90 90 

93 92 
3 2 
1.18 1.19 


Mfg., Cadillac Plastic and Chemical Co. 


1 Source: Cadillac Plastic and Chemical Co., Bulletin EX-101, “Fabrication Data of Cadco Ex- 


truded Acrylic Sheets 


*Source: Rohm and Haas Co., Bulletin 229d, ‘Physical Properties of Plexiglas.’ 





with acetic anhydride and b 
anhydride in the presence 
catalyst (sulfuric acid); th¢ 
lulose is given a 
hydrolysis to improve its 
bility and compatibility. 

General properties: Soft: 
dimensional stability; low : 
ture absorption; greater st 
and toughness; long life wit 
loss of brilliance and clarity 
chemical stability (high degr: 
purity). 

Processing: Excellent for la 
nation to metal foil, paper, 
scrim; easily solvent sealed: 
easily printed. 

Applications: Insulation for 
wire winding and other electrical 
applications and metallic yarn 

Colors available and methods of 
finishing: Clear transparent. 


ester 


Butyrate sheet’® 


Methods of manufacture: Dry 
extrusion. 

Chemistry: Same as for buty- 
rate film, above. 

General properties: Exceptional 
shock resistance; low moisture 
absorption; good dimensional 
stability; unusual ease of form- 
ing; superior outdoor weathering 
resistance. Contains minor surface 
irregularities and lacks the ex- 
cellent gage uniformity of cast 
sheet. 

Processing: Excellent for vac- 
uum forming and post-forming; 
easily high-frequency sealed or 
solvent sealed; and _ readily 
printed, silk-screened, or em- 
bossed. 

Applications: Skin and blister 
packaging; advertising displays; 
outdoor signs; underwater diving 
equipment; industrial face shields; 
safety goggles; instrument and 
radio crystals. 

Colors available and methods 
of finishing: Clear transparent; 
matte one side; matte two sides; 
press polished; and transparent 
and translucent colors on special 
order. Readily embossed or hot 


stamped. 


Acrylics" 

There are two types of acrylic 
sheet available: extruded and 
cast. Extruded sheet is produced 
from acrylic solid polymers by a 
melt process through suitable 


1 Prepared by George Carlyon, Cadillac Plastic 
and Chemical Co., Detroit, Mich. 
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‘ast sheet is produced from 
liquid monomers by a 
erization process in suitable 


significant differences be- 
, east and extruded acrylic 
+ are in strength and resist- 
to heat. (See Table I, p. 438). 
ences in optical properties 
slight. Chemical, dielectric, 
weathering properties appear 

to be the same. 

Cast sheet is usually recom- 
mended where the application 
requires the maximum in surface 
finish, clarity, toughness, and heat 
resistance. Extruded has been 
manufactured in recent years 
with much higher quality finish 
than was formerly the case, and 
is now acceptable for a wider 
range of quality finish applica- 
tions. 

In general, fabricating methods 
and procedures are the same for 
both cast and extruded materials, 
except for the following: Form- 
ing temperatures for cast sheet 
run about 35 to 60° higher than 
for extruded. Recommended oven 
temperatures for extruded are 
260 to 305° F. and for cast, 290 to 
340° F. It is not safe to heat 
extruded above 325° F., or cast 
above 360° F. 

At forming temperatures, ex- 
truded sheets are softer than cast 
and require a greater number of 
clamps for support. They also 
have a greater tendency to stick 
together if touched or folded. 

Cementing of extruded mate- 
rials usually requires a less active 
or milder cement than for cast 
acrylics. The soak method of ce- 
menting may not be used with 
extruded materials. Dip and capil- 
lary methods are recommended as 
being more suitable. 

Airplane canopies and windows, 
outdoor signs, and displays are 
representative uses of acrylics. 
Acrylics offer optimum clarity and 
good light transmission. They are 
strong, rigid, and resistant to 
sharp blows. 


Polyester film’ 


Method of manufacture: Made 
by flat casting of the polyester 
polymer and subsequent treat- 
ment to produce the polyester 
film. 


repared by E. I. du Pont de Nemours & Co., 
, Wilmington, Del. 
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Chemistry: Polyethylene tere- 
phthalate is the condensation 
product resulting from the esteri- 
fication reaction between ethylene 
glycol and terephthalic acid, or 
the alcoholysis of a terephthalic 
acid ester with ethylene glycol. 

General properties: It is a 
clear, tough film (about 1% the 
strength of machine steel), with 
good elongation and impact re- 
sistance. It has very low mois- 
ture absorption, is dimensionally 
stable under extremes of tem- 
perature and humidity, with good 
retention of its physical proper- 
ties. It has a low moisture vapor 
transmission rate, its permeability 
to gases is very low, and it does 
not embrittle at temperatures as 
low as —60°C. The film has a 
high melting point (250-255°C.) 
and is slow burning. It can be run 
on packaging machines and heat- 
sealed with the use of benzyl 
alcohol. It also has excellent re- 
sistance to acids, greases, oils, and 
organic solvents. Strong alkalies 
will affect the film, especially 
when hot. The polyester film has 
well-balanced electrical proper- 
ties as measured by its good 
dielectric strength, high insula- 
tion, resistance, and low dissipa- 
tion factor. 

Processing: The film is readily 
printed, embossed, or delustered. 
It is used for metalizing and can 
be laminated to a wide variety of 
materials. Coatings add to its 
versatility in making bags and in 
various packaging applications. It 
can be run on packaging ma- 
chines, used as an overwrap, etc. 

Applications: This film is suc- 
cessfully used in conveyor belts, 
transformers, capacitors, motor 
insulation, insulating tape, wire 
coating, metallic yarn, as a gas 
barrier, cartography, magnetic 
recording tape, and general pack- 
aging. In addition, there are many 
unique industrial uses. 

Colors available and methods of 
finishing: The clear film in roll or 
sheet form is available from the 
manufacturer, but processors are 
now making it available in many 
colors and special put-ups. 


Cellophane'” 


General properties: A relatively 
tough, transparent sheet. It is 
hygroscopic, tougher when moist, 
and more friable. when dry. Soft- 


eners, such as glycerol, are added 
to improve its durability. It is 
difficult to start a tear in cello- 
phane, but once started it tears 
easily. 

It is slow burning, but can be 
treated to make it nonflammable. 

It is not water-vapor-proof as 
manufactured, but can be made 
so with coatings. It is grease and 
oil impermeable. Types that are 
resistant to liquid water are made. 

The film will change dimen- 
sionally with changes in relative 
humidity. 

Processing: Cellophane can be 
printed by all standard processes, 
formed into bags or overwrapped 
on almost any package. All types 
can be sealed by adhesives, and 
practically all coated types can be 
heat-sealed to themselves. Stand- 
ard packaging machines can be 
used to process the film in the 
roll form, and semi-automatic 
machines can be used with sheets. 

It can be laminated to other 
films, foils, and papers to obtain 
desirable characteristics of both 
materials. 

Applications: The major use for 
cellophane is in the packaging 
field as bags, direct wraps, and as 
overwraps of trays and cartons. It 
is widely used as a base for pres- 
sure-sensitive tape and is used 
also as a parting sheet in low 
pressure laminations and in other 


, special industrial applications. 


Colors available and methods of 
finishing: Cellophane is available 
in a variety of colors, both plain 
and moistureproof. It can be ob- 
tained as sheets, rolls, or in a 
variety of die-cut shapes. Special 
types, such as non-moistureproof, 
semi-moistureproof, and mois- 
tureproof are available. Some 
varieties are heat-sealing, some 
can be sealed with solvents and/ 
or adhesives. Coatings are varied 
to provide different characteris- 
tics for almost any end use for 
which cellophane is satisfactory. 
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RIGID SHEETS FOR THERMOFORMING 





BY GEORGE S. LAAFF* 


Cc ommercially-available form- 
able sheet materials can be classi- 
fied in broad terms of basic 
chemical composition. Detailed 
information, including the pro- 
ducing companies and trade des- 
ignations, are listed in the Plas- 
tics Properties Chart. 

A summary of the range of 
physical, thermal, and electrical 
properties of the more commonly 
used formable rigid thermo- 
plastic sheets is presented in 
Table I, p. 441. 


Rigid vinyl 

This material is a vinyl chlo- 
ride/vinyl acetate or similar co- 
polymer, known as “rigid vinyl.” 

Rigid vinyl has good physical 
and chemical properties as well 
as good forming characteristics. It 
lends itself especially to vacuum 
and blow molding. The surface of 
the sheet is usually suitable for 
printing operations. Large quan- 
tities of this material are over- 
printed with designs and pictures 
for three-dimensional store dis- 
plays, ornaments, and the large 
field of Christmas decorations. 
The market for rigid vinyl form- 
able sheet in this area is well- 
established. 


Rigid PVC Type I 

This classification is also known 
as UPVC (unplasticized), non- 
plasticized, unmodified, and nor- 
mal-impact sheet. 


Most PVC has been fabricated 


* Manager, Research and Development, Bolta 
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using hot-gas welding techniques 
which are slow and expensive. 
Heat-forming methods have been 
used largely to make angular 
bends. As a cost-saving device, 
heat-forming is increasingly used. 

A peculiarity of unplasticized 
PVC is that its maximum elonga- 
tion is reached at approximately 
212° F., a point at which it still 
has fair tensile strength, while its 
minimum tensile strength is at 
temperatures above 300° F. Con- 
sequently, it is recommended that 
PVC be formed at temperatures 
in the neighborhood of 212° F., 
using high pressures. Forming at 
higher temperatures with lower 
pressures may cause rupturing in 
the mold. Ring-and-plug molding, 
allowing high pressures, is pre- 
ferred. 


Rigid PVC Type I 


This material is modified with 
acrylonitrile rubber and is re- 
ferred to also as high-impact, 
modified, or medium-chemical- 
resistant polyvinyl chloride sheet. 

Rigid PVC Type II has lower 
chemical resistance than Type I. 
It was developed for applications 
where impact resistance is more 
important than chemical resist- 
ance. The heat-forming techniques 
for Type II are similar to those 
for Type I. 


Styrene-acrylonitrile 

and butadiene-acrylonitrile 
From the standpoint of sheet 

thermoforming, these materials 

have a most interesting combina- 

tion of properties. With excellent 


physical, chemical, and fo 
properties, they are used fo: 
applications where  clarit 
transparency is not essentia 
combination of high heat-d 
tion temperature, high ir 
strength, good chemical resist 
and embossed-grain retentio: 
resulted in a wide range of i: 
trial applications including b 
and cases, machine housings 
terior automotive trim, etc. T 
compatibility with fire-reta: 
resins, combined with low spe 
gravity, makes them ideal fo: 
terior trim in aircraft. 

Sheets of resin-rubber blend 
are formed by vacuum and posi 
tive-pressure methods such 
blow molding and ring-and-plug, 
or combinations of all three. Or- 
dinary woodworking tools can be 
used in all necessary finishing 
operations. 


Styrene-butadiene 


This extensively-used material 
is GR-S rubber-modified poly- 
styrene and is known as medium- 
and high-impact styrene sheet, 
depending upon the extent of 
GR-S rubber modification. 

Of the medium- and high-im- 
pact sheets, the former is well- 
known and has been available for 
many years as extruded sheet. Its 
great advantage is ease of form- 
ing by vacuum or positive-pres- 
sure methods. Perhaps its best 
known application is for refrig- 
erator door liners. The recent de- 
velopment of a high-gloss sheet, 
produced by laminating an ori- 
ented polystyrene film to the 
surface of extruded sheets, has 
opened the way to new applica- 
tions. 

High-impact styrene sheet is a 
more recent introduction to the 
formable sheet industry. Its ap- 
plications include those where 
lower chemical resistance can be 
tolerated (it is attacked by strong 
acids and organic solvents). 


Cellulose acetate 

This material is the product of 
the reaction of cellulose with ace- 
tic anhydride, resulting in a rela- 
tively odorless product, which can 
be cast or extruded into film 
or sheets of various formulations. 
Some of its principal physical 
properties are good toughness and 
rigidity, formability, and heat and 
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nt sealability. This material, 
suse of its superb clarity, 
,ability, and toughness, finds 
easing usage in packaging. 


llulose acetate butyrate 
‘he chemical composition of 
material has long been 
wn. The butyrate radical sub- 
tuted for part of the acetate 
proves the physical properties, 
principally toughness and resili- 
ence. CAB continues to find ex- 
tensive usage in the manufacture 
of both indoor and outdoor signs. 
One of the grades, Formula #469, 
has exceptional resistance to out- 
door weathering. 


Polymethy! methacrylate 


This material is produced by a 
casting process in which methyl] 
methacrylate is polymerized in 
step presses. It has a long and 
distinguished past under trade- 
names of Lucite and Plexiglas. 
Du Pont has ceased manufacture 


of Lucite sheets but still sells ma- 
terials for casting. 

The combination of good physi- 
cal and optical properties, resist- 
ance to weathering, dimensional 
stability, and ease of heat-forming 
has been responsible for its ex- 
tensive use in aircraft for glazing 
cockpit canopies and also as out- 
door display signs. The polymer 
also conducts light. Although this 
material has low impact strength, 
it shatters into chunks rather 
than shards. All conventional 
methods of forming and post- 
fabrication apply. 


Polyethylene 


Polyethylene sheet in thin 
gages is widely used as a 
packaging material because it is 
an excellent moisture vapor bar- 
rier, has good chemical resistance, 
and has excellent low-tempera- 
ture flexibility and impact resist- 
ance. 

Disadvantages of polyethylene 


are low oxidation resistance which 
limits its use outdoors, low heat- 
distortion temperature, and high 
creep. 

Linear polyethylene has been 
experimentally extruded in sheet 
form but such sheets are not 
commercially available today be- 
cause of unavailability of the 
polymer. This is one of the ma- 
terials that offers considerable 
promise to the vacuum forming 
industry. The combination of 
chemical inertness and high heat 
resistance should fill the need 
where the presently-available 
sheet materials have not been 
satisfactory. 

A creditable list of materials, 
offering a wide range of proper- 
ties and processes, is available to 
sheet formers and fabricators to- 
day. The fabricator must analyze 
the requirements and gain com- 
plete knowledge of the properties 
and the optimum fabrication 
methods for each material. 





TABLE |: Physical properties of formable rigid sheets 





ASTM 
Test no. 


Rigid 


Property vinyl 


Rigid Rigid 


Styrene 
butadiene- 
acrylonitrile 


Styrene- 
buta- 
diene 


PVC PVC 
I II 








Specific gravity 792-47T 
Tensile strength, 
p.s.i. 638-49T 
Flexural strength, 
p.s.i. 790-49T 
Flexural modulus, 
@ 72°F. 
Izod impact, 
ft.-Ib./in. of notch 
psi. X 10° 790-49T 
Izod impact, 
ft.-Ib./in. of notch 
@—20°F. 256-47T 
Heat distortion, 
°F. @ 66 p.s.i. 
Heat distortion, 
°F. @ 264 p.s.i. 
Rockwell hardness, 
R scale 785-48T 
Moisture absorption, 
% 24 hr. 570-42 
Dielectric strength, 
short time 
v./mil 
Dielectric constant 
@ 10, cy. 
U.V. resistance 
Heat formability 


12,000 


256-47T 


648-45T 


648-45T 


D149-44 425 


D150-47 3.0 
Good 
Good 


Not commercially available in sheet form. 
Special techniques required. 


1.37-1.45 


7000-9000 8500 5700 


0.5-0.75 


142-153 


3.0-3.5 


14 1.35 1.01-1.09 1.04-1.06 


4000-4500 2200-3400 


12,000 10,000 5000-6800 5500-6500 


5.0 18-2.4 2.5-3.0 


5-10 


0.5-2.5 0.2-2.5 


180-190 180-190 
170-180 155-180 
85-90 55-100 


0.3-0.5 0.1-0.5 


700-1000 390 


2.93-4.35 
Fair 
Good 


Fair Fair 
Fair’ Fair’ 


Cellu- acetate 
lose buty- acryl- branched 
acetate rate late 


Cellu- Poly- 
lose methyl 


Poly- Poly- 
ethyl- ethyl- 
meth- ene, ene, 
linear 
type’ 


type 
0.93-0.96 


1.20 1.19 0.92 
5550 2000 3000-5000 
6200 1700-2000 


1.35 28 0.3 0.75-1.4 


120 140-155 


M-90 11 


0.3 0.01-0.02 


500 


25 
Good Good 
Good Good 
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Laminated Materials 


Wii. plastics films offer a di- 


verse range of properties, there 
is, of course, no single all-purpose 
material yet available that will 
answer all requirements. Indus- 
try has found, however, that the 
closest approach yet made to an 
all-purpose material is available 
in the concept of laminating two 
or more films—each with spe- 
cific desired properties—together. 
Moreover, by adding other than 
plastics films, e.g., aluminum foil, 
paper, cloth, etc., still a wider 
range of properties and charac- 
teristics is possible. 

In many instances, even a com- 
bination of two materials is not 
sufficient to meet specialized per- 
formance requirements. A third 
or fourth component is, therefore, 
added to the laminated structure, 
e.g., four-web combination of 
cloth, polyethylene film, Kraft 
paper, and vinyl] film to make the 
standard type of water-vapor 
barrier specified by the military. 


Types of laminates 

The description of a laminated 
structure is generally applied to 
a combination of two or more 
webs joined together by the use 
of an adhesive layer between the 
webs. In contrast, a coating would 
be defined as a substance de- 
posited while in the liquid state 
on a web without the use of ad- 
hesive means. The popular new 
technique of extrusion-coating 
seems to fall in the latter cate- 
gory and is generally not con- 
sidered as a process for making 
a laminate. 


Processing and fabrication’ 

Using the techniques described 
below, almost all flexible plastics 
films can be put to use in lami- 
nates. The list already includes 
polyester film, polyethylene, vinyl, 
saran, acetate, Pliofilm, and there 
is even talk of nylon. Among the 
nonplastics materials, the most 
popular in use in laminations is 
paper, followed by aluminum foil 
and fabric cloth. 

The desired end properties and 
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requirements govern the selec- 
tion of materials to be combined 
and, to an extent, the adhesives 
and combining techniques em- 
ployed. Most laminations are 
made by one of the following 
methods: 

Wet laminations: Adhesives 
are usually aqueous solutions or 
dispersions, but solvent cements 
can also be used. In this method, 
the adhesive is applied by a suit- 
able applicator roll, the two webs 
joined under pressure from nip 
rolls and the solvent evaporated. 
Laminations of this type require 
that one of the materials be po- 
rous to permit escape of solvent 
or water vapor. 

Thermoplastic: This method is 
particularly adaptable to laminat- 
ing nonporous’ materials. <A 
thermoplastic base adhesive is 
applied to one web, the solvent is 
removed by heat, and the second 
web is joined by pressure from a 
heated roll. The laminate is then 
passed over cooling rolls prior to 
being wound in rolls. 

Hot melts: This is one of the 
simplest types of laminations. No 
drying chamber is required since 
there is no solvent to evaporate. 
The adhesive is applied hot to 
one web and the other brought 
in contact while the adhesive is 
still molten. The laminate is then 
cooled and wound into roll form. 

Contact: Pressure-sensitive or 
contact adhesives are used by a 
method similar to the thermo- 
plastic technique. The chief dif- 
ference is that heat is not re- 
quired to activate the adhesive. 
Instead, pressure from nip rolls 
serves to produce the bond. 

Calendering and extruding: 
Films may be calendered or ex- 
truded on flexible webs such as 
paper, aluminum foil, and other 
films. While inis is not in the 
strictest sense a laminating pro- 
cedure, the effect is the same 
since a multiple web results. The 
limitations of this process are the 
types of materials that can be 
calendered or extruded and the 
kind of supporting webs that will 
fit the application requirements. 

The selection of the proper ad- 


hesive, of course, can hay 
important effect on the succ: 
the end-use application. A 
example is the recent dev 
ment of the “heat-and-eat” 
of package which is fabricat: 
a polyethylene-to-polyester 
lamination. Because of the ri 
ous requirements of the app! 
tion, it was necessary to selex 
adhesive that could take boi 
temperatures (when the ba; 
placed in boiling water during 
cooking phase) or sub-zero t: 
peratures (during storage in 
freezer) without delaminating 


Applications 

The availability of laminates of- 
fering a wide range of properties 
has already started to open up a 
number of new applications. The 
“heat-and-eat” application de- 
scribed above (and based on a 
polyethylene-polyester lamina- 
tion) is regarded as one of the 
most important new trends in the 
packaging industry. Similarly, 
polyethylene-to-cellophane lami- 
nations (polyethylene adds 
strength and liquid-holding quali- 
ties) are responsible for most of 
the unit- and pouch-packaging of 
liquid and viscous products. 

One of the most exciting devel- 
opments in recent years has been 
the application of vacuum protec- 
tion in a flexible package—and 
again, the problems connected 
with this type of packaging could 
not have been solved without 
laminated structures. Single films 
either lacked gas impermeability 
or could not be used on the spe- 
cial equipment adapted for vac- 
uumizing and sealing. 


Materials 

Each plastic film has its own 
special properties to offer to the 
final laminate, making it possible 
to engineer a material that can 
“breathe,” hold gases, withstand 
boiling water, hold fats and oils, 
be heat-sealable, etc. 

Polyethylene, for example, is 
usually used to impart water- 
proofness or heat sealability to 
the substrate and can be com- 
bined with such materials as 
paper, cellophane, polyester film, 
aluminum foil, fabrics, etc., for 
use in vacuum packaging meats, 
for “heat-and-eat” packages, 
multi-wall bags, sugar pouches, 
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many similar applica- 
The polyethylene-cello- 

e combination has proved 
cially effective (and is prob- 

» the largest volumewise of all 

laminates). Cellophane, on the 

hand, is a good gas barrier 
en dry, but has low flex and 
resistance. Polyethylene, on 
other hand, is more permeable 
gases, but has good flex and 
resistance. Therefore, these 
iterials naturally complement 
ne another and make a good ma- 
vacuum packaging 
luncheon meats and_ cheeses, 
among others. 

Pliofilm’s positive heat-seal 
quality, coupled with its flexing 
properties, makes it a very suit- 
able film for laminations. Pliofilm 
can be laminated to any of the 
packaging films, foil, paper, or 
board stock. Either lacquer-type 
or water-dispersed adhesives are 
used to effect strong bonds with 
satisfactory aging qualities. Ace- 
tate-to-Pliofilm, for example, is 
a lamination that is a good mois- 
ture barrier, is durable, grease- 
resistant, and can be heat-sealed. 
The combination is especially use- 
ful in the packaging of pharma- 
ceuticals. 

Even nylon film is showing po- 
tential as a possible material for 
laminate structures. While the 
film is markedly permeable to 
water vapors, it has low oxygen 
permeability, is very tough, and 
is resistant to hydrocarbons. 


terial for 


Acetate laminations 

As an indication of the versa- 
tility which the laminates can 
offer, acetate film can be singled 
out as an example. 

Types of laminates available: 
Acetate laminated to any one of 
the following: paper, printed 
paper and boards, aluminum foil, 
tissue, fabric, cotton scrim, metal 
screening, aluminum foil, Pliofilm, 
polyethylene, saran, or vinyl. 

Forms available: Rolls and cut=- 
to-size sheets. 

Method of laminating: In the 
continuous laminating process, 
the emulsion, lacquer, or hot-melt 
adhesive is applied to the acetate 
film and the combination is 
achieved between heated pressure 
rolls. 

Gage of laminating film: For 
most applications, the thickness of 
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the acetate film is in the range of 
0.00088 to 0.002 inch. On some 
applications, thicker material up 
to 0.010 in. is used. 

General properties: Good sur- 
face appearance, clarity, and 
depth; increased fold resistance; 
water resistance; good electrical 
qualities; and fegging resistance. 

By combining with other mate- 
rials, the properties of the com- 
pleted laminate can be controlled 
with regard to moisture vapor 
transmission, gas _ transmission, 
toughness, foldability, etc. 

Typical applications: Glazing 
material; greaseproof barrier 
wraps; electrical insulations; 
packaging; adhesive tape base; 
boxes; labels; book covers; dis- 
plays; menus; calendars; greeting 
cards; bags; envelopes; shelf cov- 
ers; and ribbons. 

Finishing methods: Laminates 
made with plastics films can be 
finished by embossing, printing, 
and gold leaf stamping. 


Aluminum foil laminates’ 


The two materials that are most 
commonly combined with plastics 
films are paper and aluminum 
foil. Paper adds strength, support, 
and body to the laminate and is 
inexpensive. Aluminum foil in 
the heavier gages is a positive 
barrier to moisture, gases, and 
light, and is most effective when 
combined with films that offer 
flex and tear resistance and heat- 
seal properties. Therefore, lam- 
inates of the general type, 
aluminum foil-paper-aluminum 
foil-Pliofilm or polyethylene, are 
used for packaging such products 
as yeast, dehydrated soups, hygro- 
scopic citrus fruit powders, and 
milk powders. These combina- 
tions offer excellent moisture 
protection, durability, and es- 
thetic qualities. Yeast requires 
protection from oxygen, so the 
air in the package is replaced with 
nitrogen gas. For gas packaging, 
saran and some types of Pliofilm 
are more satisfactory as the heat- 
sealable member of the laminate 
than polyethylene. 

A combination of paper-alumi- 
num foil-polyethylene is used for 
dehydrated soup and  photo- 
graphic film. Aluminum _foil- 
paper-polyethylene is an excel- 
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lent material for packaging 


frozen foods, since it permits 
them to be reheated by dropping 
the package in boiling water. 
Some Mylar-polyethylene is also 
being used for this purpose. 

For packaging headache tablets 
and effervescent drink tablets, 
where a high degree of moisture 
protection is needed, cellulose 
acetate-aluminum foil-polyethyl- 
ene or vinyl copolymer laminates 
are used. The inner film is for 
heat-seal properties, while the 
reverse-printed acetate film dec- 
orates the package and protects 
the foil from physical damage 
which might impair the moisture 
protection afforded by it. 

Paper-polyethylene-aluminum 
foil-polyethylene combinations 
are used for gas packaging items 
such as dehydrated potatoes. In 
this construction, foil is protected 
from rupture by the two layers 
of polyethylene, and, therefore, 
maintains a gas-tight package. 
Although it has not been widely 
used as yet, a laminate consisting 
of Mylar-aluminum foil-saran 
gives excellent protection to the 
passage of gases and should find 
many applications. This combina- 
tion is extremely tough, is resist- 
ant to greases and chemicals, 
may be used over a wide range 
of temperatures, and can be heat- 
sealed to give a strong bond. 

Combinations of cellulose ace- 
tate and Pliofilm, acetate and 
saran, and cellulose acetate and 
vinyl-coated aluminum foil are 
used for packaging many pharma- 
ceuticals. 

In addition to packaging appli- 
cations, laminated film products 
are also used in industrial appli- 
cations. Metallic yarn is made of 
cellulose acetate butyrate-alumi- 
num foil-butyrate and Mylar- 
aluminum foil-Mylar combina- 
tions. 

Mylar-aluminum foil combina- 
tions are used for insulating pipe 
wrap as are cloth-Mylar-alumi- 
num foil. The foil serves as a 
vapor barrier and reflective insu- 
lator, while Mylar adds flex and 
abrasion resistance. Mylar is be- 
ing laminated to vinyl films for 
use in wallboard and counter and 
table tops. Many electrical appli- 
cations are being investigated for 
aluminum foil-Mylar combina- 
tions. 








Decorating Film and Sheeting 


BY GEORGE S. LAAFF* 


RECENT DEVELOPMENTS 


A high-gloss, water- and oil- 
resistant ink (Safe-T-Brite, Ben- 
sing Bros. & Deeney), for flexo- 
graphic printing of treated poly- 
ethylene, polyester fiim (Mylar), 
and saran-coated cellophane, uses 
a nontoxic vehicle and a high 
flash-point solvent. It has the 
same degree of moisture resist- 
ance as impervious. coatings, 
eliminating the need for overprint 
varnish on films that will be ex- 
posed to severe moisture condi- 
tions. 


A new bonding process (Seiber- 
ling Rubber Co.) for adhering 
embossed polyester film (Mylar) 
to a variety of other rigid and 
flexible materials (including plas- 
tics, pressed wood, steel, and 
aluminum) is based on the use 
of a thermosetting adhesive, plus 
a special combination of time, 
heat, and pressure. Sheet metal 
can be shaped after the surfacing 


has been applied. Anticipated ap- 
plications include coverings for 
radio cabinets, air conditioners, 
refrigerators, and other household 
appliances. 


A stock range of vinyl fabrics 
(Goodall-Sanford, Inc.) is engi- 
neered and styled for the seat 
cover field. An unsupported vinyl 
(Goodallite Coronado) is avail- 
able in 10 colors, and a cotton 
knit supported vinyl (Goodallite 
Readington) is offered in 14 
colors. 


A line of vinyl-cloth laminations 
(Scranton Lace Co.) consists of 
plain, printed, and embossed vinyl 
sheet laminated to drills, twills, 
cotton knits, sheeting, nylon back- 
ing cloths, and other fabrics. Ap- 
plications include luggage, beach 
umbrellas, tarpaulins, and out- 
door furniture, as well as baby 
carriages. 





Tae most common methods used 
today to decorate plastics film and 
sheeting are embossing and print- 
ing. (See Table I, p. 445.) 

A variety of effects can also be 
achieved by laminating plastics 
films to colored sheets or to fabric, 
paper, or foil. By sandwiching 
decorative fillers, e.g., natural or 
synthetic flora and fauna, fibers, 
fabrics, etc., between two trans- 
parent sheets in a laminate, an 
unlimited number of imaginative 
designs can be created. Certain 
thin transparent films, e.g., 
oriented styrene, can also be 
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printed on their reverse side be- 
fore being laminated to heavier 
plastic sheeting. 

The quilting of film and sheet- 
ing (or other decorative effects) 
may be accomplished by high- 
frequency sealing or stitching two 
pieces of material together, using 
foamed plastic, paper, or natural 
or synthetic fiber waddings as the 
interlayer. 

The flocking of colored fibers 
on film and sheeting offers still 
another way of enhancing ap- 
pearance. Reportedly, in many 
applications, the film or sheeting 
can be flocked either before or 
after the fabrication process takes 
place. 

Attractive effects may also be 
imparted to film and sheeting by 
the addition of materials during 
compounding, e.g., fish-scale ex- 


tract for a pearl effect, or 
tallic powders for a lust 
sheen. 

Metalized film and sheetin 
another material that offers d. 
rative possibilities. Metal effects 
can be obtained, for example, }, 
laminating metalized Mylar to 
vinyl film and sheeting. 

Ruffling and crimping may also 
be used to improve the appear- 
ance of fabricated items. 


EMBOSSING PROCESSES 





T he art of forming surface pat- 
terns in relief by embossing a de- 
sign into the matérial is widely 
used to decorate and increase the 
utility of both film and sheeting. 
Embossing is usually accom- 
plished by one of two principal 
methods: plate or press embos- 
sing, or roller embossing. 
Surface designs in relief may 
also be obtained in cast film by 
reproducing the surface on which 
the film is cast. Two methods are 
used: 1) evaporation of differen- 
tial solvents, and 2) exposure of 
the film or sheeting to electronic 
waves to get a crinkled effect. 


Plate embossing 


Commonly used for producing 
alligator and similar deep-grained 
patterns in vinyl sheeting, plate 
embossing is performed with 
heated mechanical or hydraulic 
flat-bed presses. In this process, a 
metal plate engraved with the de- 
sired pattern is clamped to the 
upper platen of the press. The 
upper platen is heated either by 
steam or high-pressure hot water. 
The matrix, or female embossing 
plate, is fastened to the bottom 
platen which is not heated. The 
matrix is a soft, fibrous sheeting 
which is usually made of paper or 
felt formed to the necessary con- 
tour by wetting and then pressed 
against the embossing plate. 

Most quick-acting presses are 
built with stationary top platen 
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,ovable bottom platen. 
or continuous rolls of 
e fed mechanically or by 
to the press and positioned 
n the engraved plate and 
trix. The press is closed for 
od of time necessary to 
embossing, 
may vary from a few sec- 

o 1 minute. Film and sheet- 
ibjected in this manner to 
anical pressure and heated 
heir flow points, take on the 
ours of the engraved plate. 
perature, pressure, dwell 

, and the quality and depth 

of the engraving are all critical 
factors in satisfactory embossing. 
In limited applications, heated 
plastic sheets are embossed with 
textured cloths, wire 


permanent 


coarse 


_@ 
- | 
Fig. 1: Radiant preheated em- 
bossing roller laminator 


screens, woven rattan, or similar 
materials, Plate embossing is gen- 
erally satisfactory for short runs 
and embossing of small sheets. 

In production embossing of 
continuous film and plastic sheet- 
ing, the resulting plate marks or 
overlaps are objectionable and 
roller embossing is preferred. 


Roller embossing 


Generally used for shallow and 
deep grain embossing such as 
skiver, box calf, moire, etc., the 
roller embosser (Fig. 1, above) 
operates on the same _ general 
principles as the flat-bed press, 
except that the design is en- 
graved on the surface of a steel 
roll instead of a flat plate. Heated 
plastic film or sheeting is passed 
between the engraved roll and a 
backing or matrix roll. 

Formerly, matrix rolls were 
made of pressed paper, cotton, or 
wool, but almost all of the rolls 
in current use are rubber rolls. 
The density or hardnéss of the 
backing roll is dependent upon 
the depth of engraving in the steel 
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embossing roll. Usually, high- 
density rolls are used for shallow 
patterns and low-density rolls for 
deep patterns. Paper matrix rolls 
are saturated with water and then 
brought into intimate contact 
with the engraved roll to “run in” 
or “cut in” the design of the en- 
graving. This reproduces a coun- 


ter impression of the engraving in 
the bed roll which contributes 
toward clear, well defined em- 
bossed designs. 

The amount of heat and pres- 
sure applied varies considerably; 
it is dependent upon the nature of 
the material to be embossed, 
thickness, pattern desired, and 





TABLE |: Summary of processes for decorating film and sheeting 





Process 


Plate embossing 
continuous sheets 


Plate embossing 
sheets 


Roller embossing 
Vacuum embossing 


Rotogravure 
printing 


Surface printing 


Topping 


Flexographic 
printing 


Spanishing 
Valley printing 


Transfer printing 


Laminating 
metalized film to 
vinyl film and 
sheeting 


Sandwiching 
decorative media 
between trans- 
parent film and 
sheeting 


Stencil printing 
(plastisol island 
printing) 


Special purpose 
or advantage 


Deep embossings. 


For short runs and small 
sheets. 


For more reasonable pro- 
duction rates. 


Specialty embossing, short 
runs, deep draws. 


Fine detail in printing. 
Many different colors. High 
rate of production. 


Imparts 3D properties, 
hand-painted effects. 


Two-tone effect. 


As many as 6 colors printed 
continuously. Low-cost en- 
graving. 


Two-tone effect on em- 
bossed material. 


Simulates fabrics. 


Multi-color design on small 
pieces. Excellent detail and 
register. 


Simulated metal finishes. 


Decoration with natural or 
abstract figures and designs 
(flora and fauna, strands, 
fibers, fabrics). 


Unlimited design possibil- 
ities. Moisture vapor trans- 
mission imparts seating 
comfort. 


End use 
embossed PVC 
shoe & 


Alligator 
sheeting for the 
handbag trades. 


tablecloths, 
shoe mate- 


Place 
handbag 


rials. 


mats, 
and 


Upholstery and automotive 
materials. 

Novelties and automotive. 
Shower curtains, cottage 
sets, dinette material, up- 
holstery, and automotive. 


Shower curtains, table- 


cloths, cottage sets. 
Handbags and shoes. 


Inflatable toys. 


Handbags and shoes. 


Upholstery, automotive, 
wall covering. 


For cards and novelty 
items. Products where ex- 
cellent registration is re- 
quired. 


Automotive interior trim, 


shoes, handbags, and novel- 
ties. 


Novelties. 


Automotive and furniture 
upholstery. 











Vinyl film, printed by the gravure process in multi-color, is later embossed 
and slit into tablecloths. (Photo, General Tire & Rubber Co.) 


speed at which the operation is 
performed. As a general rule, 
deeper patterns require greater 
heat and pressure. Since the plas- 
tic sheeting must be cooled to set 
the impression, embossing is gen- 
erally accomplished by using a 
cold engraved roll with plastic 
film or sheeting that has been 
preheated. 


Low-pressure roll embossing 

There has been a decided trend 
toward a method commonly 
known as low-pressure roll em- 
bossing. In this process the plas- 
tic sheeting is heated to a tem- 
perature between 250 and 340° F. 
and passed between the metal 
embossing roll, usually of thin- 
walled shell construction, and a 
rubber roll slightly larger in di- 
ameter. The steel roll is internally 
cooled by brine or circulating cold 
water. The rubber roll is cooled 
by immersion in a trough of run- 
ning cold water. To avoid blisters 
in the sheeting, excess water is 
removed from the surface of the 
rubber roll before contact is made 
with the viny] film. This is accom- 
plished by use of squeeze rolls, 
rubber wiper blades (squeegees), 
air knives, or a combination of 
methods. 

Most low-pressure installations 
have a heating table arrangement 
varying in length from 4 to 8 feet. 
The plastic sheeting, supported on 
passes underneath 
and in very close proximity to 
radiant heaters. Such a conveyor 
is essential in the handling of un- 
supported film. It is of utmost im- 
portance to have the heating ar- 
rangement as close as possible to 


a conveyor, 
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the nip of the embossing rolls in 
order to prevent cooling of the 
material before embossing. After 
the plastic sheeting leaves the 
embossing rolls, it passes over one 
or a combination of several cool- 
ing drums. 

The compactness of this type of 
embossing enables tandem opera- 
tion with coating or calendering 
equipment. The plastic can be em- 
bossed directly off the calender or 
organosol-plastisol coating ma- 
chine, since at this point the plas- 
tic material is most receptive to 
low-pressure embossing. 

Great strides have been made 
in embossing off the calender, 
with the low-pressure embossing 
unit mounted as close as possible 
to the last calender roll. At a 
minimum distance, an optimum 
embossing condition exists when 
the vinyl film is coming off the 
calender at its true softening or 
flow point. If the embossing unit 
cannot be mounted sufficiently 
close to the calender, additional 
heating equipment must be pro- 
vided to maintain the softening 
temperature. Patterns pressed 
into vinyl film and sheeting at 
high pressure but at temperatures 
below the true softening point of 
the film lack permanency and ad- 
versely affect the dimensional sta- 
bility and strength of the sheet- 
ing. In high-speed production, 
higher mechanical pressures and 
temperatures are needed to 
achieve optimum physical prop- 
erties. It is good practice to carry 
the film around the embossing 
roll as far as possible in order to 
increase dwell time. 

Most of the difficulties encoun- 


tered in embossing off th: 
der are caused by unsuital 
ber rolls. High operating 
and, more especially, ex 
high temperatures and p): 
vapors rapidly deteriorat 
ber rolls, causing costly ; 
tion delays. Special types . 
ber, varying densities, et: 
alleviated production shut 
In postcalender embossi) 
well as other low-pressu: 
erations, the rubber roll is y 
gear driven while the steel 
driven by contact only. 

Embossing on the calender j: 
the latest development in this 
field. In this process, the viny] 
sheeting is embossed directly 
against the last calender roll in- 
stead of against an auxiliary rub- 
ber covered roll. This method is 
very limited and is extremely dif- 
ficult to perform. 

An increasing number of manu- 
facturers are embossing directly 
off the calender due to advantages 
in cost and ease of operation. This 
method is highly economical in 
long production runs as the speed 
of the calender is geared to the 
speed of the embosser. Frequent 
roll changes, however, seriously 
impede the calender efficiency. A 
low-pressure embossing machine, 
built to accommodate the same 
embossing rolls used in off calen- 
der embossing, provides versatil- 
ity without additional roll costs. 

Additional fine decorative ef- 
fects are achieved by inlay or ink 
embossing where inks are trans- 
ferred from the high points of the 
engraving into the valleys of the 
embossed pattern. 


Vacuum embossing 


The newest technique for film 
or sheet embossing is vacuum 
embossing (Fig. 2, below). Poly- 
ethylene or vinyl films are drawn 
against an engraved plate or a 
mold provided with suction holes 


Fig. 2: Diagram showing prin- 
ciple of vacuum embossing 


= 
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red fabric which is 
erforated steel plate 
a suction device. The 
low-point temperature INTRODUCING 
atmospheric pressure, 
ypts the texture of the 
or the fabric. This a 
:pplied to single sheets MEW 
ous rolls for place mats, 
ETE 
handbags, etc. 











PRINTING INKS 


D rintis inks for decorating plas- 
< film and sheeting are com- 
colorants dispersed in a 
esin binder. Since the surfaces of 
Jastics film and sheeting are non- 
orous, the principle of printing 
liffers from that which is ordi- 
arily employed for paper, tex- 
tiles, and other materials having 
bsorbent surfaces. 

Most inks used contain volatile 
solvent and a binder of the same 
general type resin as the film to 
e printed. When the ink strikes 
the film, the solvent partially dis- 
solves the film surface at points 
f contact and, upon evaporation 
f the solvent, the surface dries 
vith the pigmented binder as an 
ntegral part of the film. This 
rocess is limited to films for 
which solvents are commercially 
vailable. There are also aqueous 
lispersion inks available which 
lo not dissolve the film but be- 
ome an integral part of the film 
after they have been thoroughly 
lried. 

Special surface preparations, 
such as the Kreidl process, are 
necessary for satisfactory ink ad- 
hesion to polyethylene. . 

The following are two typical : METAL PARTS INDUSTRIAL 
examples of printing ink formula- 
tions for polyvinyl chloride flexi- 
ble sheeting: 


Inorganic pigment (as 

listed previously) 

Resin binder (polyvinyl 
chloride acetate copoly- 

mer and/or other resins 13% 
Solvents (ketone type) 55% 
Organic pigment such as 
phthalocyanine green or 

blue (as listed previously) 7% 
Resin binder 10% 
Solvent 83% 


The pigments generally used 

the vinyl inks are: White— 
titanium dioxide, calcium carbo- 
nate, calcium sulfate, barium sul- 
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” 
- embossing starts with 


superior quality rollers and plates. 
When you emboss from 
Roehlen rollers and plates 


you are sure of 


the best possible embossing, 


valley printing, tipping and shading. 


ROEHLEN ENGRAVING WORKS. 1c 
~~. Cunha 


324 ST. PAUL ST., ROCHESTER 5, NEW YORK 
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Do you know alli 
the latest ways to cut 
your packaging costs? 


Are you familiar with 
new developments 

in package design that 
stimulate retail sales? 


Are you sure 

you’re using the best 

kind of package to protect 
your product from damage? 





If you had to answer “No” to any one of 
these questions, it’s likely that you’re un- 
necessarily losing money every business 
day. 


Fortunately there’s an easy way out: 
MoperN PAcKAGING magazine! It’s the 
world’s most authoritative publication de- 
voted exclusively to packaging problems 
and their solutions. It analyzes all of the 
newest developments in packaging—ma- 
terials, machinery, design and production. 
It reports each of the latest ways to mer- 
chandise packaged products of all types, 
from frozen foods to monkey wrenches. 


The cost of an annual thirteen-issue sub- 
scription—including the giant annual En- 
cyclopedia Issue—is only $7.00 in the 
U.S., its possessions and Canada; $20 else- 
where. You can begin yours today simply 
by writing us on your business letterhead. 
We'll bill you later. 


MODERN PACKAGING 
MAGAZINE 


575 MADISON AVENUE, 
NEW YORK 22, N. Y. 











fate; Black—carbon b! 
black, bone black; 

cium and barium salts 
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cadmium selenide, ir 
Green — phthalocyani 
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chrome yellow, chron 
Orange—molybdate ora 
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PRINTING PROCESSES 





The most important method of 
printing film and sheeting utilize: 
engraved rollers since continuous 
high-speed production is desired 
Three types of rollers may be 
employed: 1) solid copper shells 
which are the most economical 
for reproducing designs with 
small “repeats,” 2) copper-plated 
steel cylinders, which are more 
practical for larger areas, and 
3) steel rolls or cylinders. 

Copper or copper-plated rollers 
may be engraved by three meth- 
ods. The die and mill process is 
used to engrave patterns having 
very small or no “repeats,” such 
as fine checks and continuous 
stripes. The pantograph process 
is employed to reproduce designs 
of variable area coverage, up to 
100%, or a combination of solid 
and half-tones. The gravure proc- 
ess, or photoengraving, is th 
most important method of en- 
graving since excellent detail in 
reproduction of art-work is ob- 
tained. A complete range of tones 
can be printed by the latte 
method which results in clarity 
of fine detail and unusual photo- 
graphic effects; multi-color print- 
ing is possible by using three o 
more rollers. 


Gravure printing 


The most widely used method 
of printing both heavy- and light- 
gage vinyl film is gravure print- 
ing (Fig. 3, p. 450). It consists of 
depositing ink onto the surface to 
be printed from the recesses of a 
photoengraved plate or cylinder. 
The pattern to be printed is 
etched into the metal in the form 
of small cups. Gravure screens 
vary in size from 75 to 300 lines 
per inch. 

In the printing operation, color 
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RARITAN PLASTICS CORPORATION 


Division of Plastic Horizons, Inc. 
1 Erie Street, Paterson 1, New Jersey 
N. J. Phone: AR 4-6874 
N. Y. Phone: LA 4-5387 


High impact polystyrene, polyethylene, 

and other plastic sheets for vacuum forming, 
fabricating, general industrial 

applications. 


Polyethylene f 
highest sparkle, clarity 
strength to fit y 


exact requirement: 


Sizes up to 60” wide 
(tubing to 60”, edge slit to 120”) 


All gauges, down to .0005 


2 East 5th Street, Paterson 1, New Jersey 
N. J. Phone: AR 4-6874 
N. Y. Phone: LA 4-5387 





ere elene.. is delivered to the cells 
" tact with a furnish roll o 
mersion of the lower px 
ied * the print roll. Excess col: 
+e i F = ¥ d the level of the cells as w: 
unengraved areas is rem: 
= * a sharp, thin knife-edg: 
Plastic sheeting : | ic isc tes: 
graved cylinder § surfac 
“doctored” roll, contai: 
fo reve ry p ur p ose p measured amount of ink 
engraving, is brought int 
tact, under pressure, with t} 
Nias face of the film or sheeting 
ad ° printed and the ink is trans 
from the engraving to the { 

Gravure printing machines are 
available for printing patterns 
with one to twelve colors. Varia- 
tions in depth of color from a 
single engraving are possible 
through differences in depth of 
engraving. By limiting the quan- 
tity of ink deposited through the 
use of a shallow engraving, the 
color of the film may be allowed 
to show through and change the 
tone of the printed color. 

Due to lack of absorbency of 
plastics films, surface drying is 
necessary between print cylinders. 
The areas printed first will, on 
reaching the next position on the 
print machine, be in contact with 
the smooth unengraved portion 
and, if the ink is not dry, smudg- 
ing will result. 

Typical examples of gravure 
printing include shower curtains, 
dinette sets, tablecloths, and cot- 
tage sets. 

Over-printing is a form of gra- 
vure printing. In this method, a 
yellow pigment is printed first, 
then a red, and finally a blue. A 
multi-colored effect is obtained 
by varying engraving depths. The 
yellow, usually a chrome pigment, 
must be opaque in order to hide 
completely the color of the film on 
which it is printed. The red and 
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Stock sizes up to 51"x 108". BACKING ROLL H 
Ay 


Available transparent, translucent, or opaque—in a wide range of colors. “ep a — 





DOCTOR KNIFE 


FURNISH ROLL 


Scranton Plastic Laminating corp. 3218 PITTSTON AVE., SCRANTON 6, PA. | “™™™*"™ <> 


Fig. 3: Schematic drawing of 
gravure printing process 
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ENGRAVED PRINT 
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— 
\ BACKING 
ROLL 


Fig. 4: Schematic drawing of 
surface printing process 


Sp 


CEnOLESS RUBBER ORIVEN ROLL 


Fig. 5: Diagram of ‘‘knife-on- 
blanket’’ spanishing unit 


blue, however, must be as trans- 
parent as possible in order to take 
full advantage of the light filter- 
ing effect. 

Reverse printing is another 
form of gravure printing. In this 
process, the ink is applied to the 
reverse side of a transparent film. 
Usually, the application is on 
heavy-gage film used for up- 
holstery applications where abra- 
sion resistance is important. 
Multi-color patterns with a solid 
background are obtained by first 
printing the pattern, then a solid 
color blotch over the printed pat- 
tern. Maximum opacity is, of 
course, necessary for all the pig- 
ments used in this process. 


Surface printing 


The surface printing process 
(Fig. 4, above) is adopted from 
wallpaper printing. Three-dimen- 
sional effects may be obtained 
and up to 12 colors may be used. 
The engraved pattern is raised 
about \¢ in. above the core of the 
roll instead of being recessed as 
in gravure printing. The raised 
engraving permits application of 
a large number of colors by con- 
tinuous process without smudg- 
ing. Drying is not required be- 
tween print nips. 

Color is furnished to the raised 
engraving by a covered transfer 
roll, which is color-fed by sur- 
face contact with a metal roller 
immersed in the ink pan. The wet 
layer of ink on the engraving, 
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about 2 mils thick, is transferred 
to the film by “kiss” printing with 
a minimum of pressure. Excessive 
pressure produces a_ so-called 
“back-lash” which is an undesir- 
able large ring or halo around 
each pattern. A small halo, how- 
ever, is desirable since it imparts 
a three-dimensional as well as 
a hand-painted effect. This type 
of printing is widely employed 
for plastics drapes, place mats, 
and shower curtains. 


Spanishing 

This method, commonly used 
by the leather industry, has been 
adapted for use by plastics film 
and sheeting converters. The ink 
is wiped into the valleys of em- 
bossed film or sheeting by either 
“knife on blanket” (Fig. 5, left), 
or by “wipe roll” (Fig. 6, below), 
machines. This method of finish- 
ing was the precursor of “valley 
printing” described below. It is 
widely used for handbag, belt, and 
shoe applications. 

Tipping or topping produces a 
two-tone decorative effect in- 
verse to “spanishing”; i.e., the 
high points, instead of the valleys, 
of the embossed film or sheeting 
are inked. Neither “spanishing” 
nor “topping” produces very 
elaborately decorative finishes 
and these processes are slowly 
yielding to flexographic printing 
and valley printing. 


Flexographic printing 


Formerly known as _ aniline 
printing, flexographic printing 
(Fig. 7, right) is not widely prac- 
ticed on vinyl] film but has proved 
successful for the processing of 
specific items. Inks used in flexo- 
graphic printing must not attack 
rubber rollers or rubber engrav- 
ings. Consequently, practical con- 
siderations limit the application 
to alcohol and water inks. A 
method of printing water-soluble 
inks with subsequent solvent 
resin topcoating has proven suc- 
cessful. The type of engraving 
used in a flexographic press is 
similar to that used in surface 
printing except that the rolls are 
made of rubber. The raised en- 
graving in the flexographic proc- 
ess makes it possible to print up 
to six colors continuously. Inflat- 
able toys and other seasonal or 
disposable items are suited for 


this type of printing due to the 
low cost and ease of cutting or 
molding rubber engravings. 


Valley printing 

One of the newest methods de- 
veloped for printing film and 
sheeting is valley printing (Fig. 8, 
p. 452), which consists of simul- 
taneously embossing and printing. 
In one operation, the color is fur- 
nished to the peaks of the embos- 
sing roll and deposited into the 
valleys of the embossed sheeting. 
Valley printing produces unusual 
two-tone effects in elaborate floral 
designs and simulation of fabric 
surfaces. This new decorative 
technique offers a refreshing ap- 
proach to decoration of vinyl 
sheeting. 

Rubber rolls must be used to 
furnish ink to the high points of 
the embossing roll, restricting 
inks to alcohol- or water-soluble 
types. The ink is applied to pre- 
heated film or coated fabrics and 
maximum adhesion and water re- 
sistance is developed after aging 
for several days. Water inks have 
proved more resistant to cleaning 
solutions and general wear. 


Transfer printing 

A method consisting of printing 
on a carrier material and then 
transferring the print to a film is 
called transfer printing. It is nor- 
wmally accomplished by printing 


COATING 
ROLL PAN 


Fig. 6: Diagram of wipe-roll 


spanishing operation 


RUBBER PRINT ROLL 


BACHING ROLL 


ENGRAVED OR 
APPLICATOR ROLL 


Fig. 7: Setup for using flexo- 
graphic printing process 
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It's Dangerous to have 





all your eggs in one basket! 


Placing all your orders like neatly-arranged eggs into one basket is 
begging for trouble in this day of tight production schedules. If you 
depend on prompt delivery of rigid cast acrylic sheets to keep your 
production wheels turning, an additional source of supply is as essential 
as your machinery. More and more firms throughout the country find 
the Cast Optics Corporation a reliable source of Cast Acrylic Sheets 

whenever they need them and in any quantity they want. Cast 
Optics Corporation specializes in producing optically clear, rigid plastic 
sheets of the highest quality — durable, abrasion resistant and cast to 
closer thickness tolerances. Get in touch with us today! 


We are manufacturers... 
not jobbers 


of Rigid Cast Acrylic 
Plastic Sheets 


Thicknesses .030 - .500 Sheet sizes up to 48x72” 
First grade or S-grade available in clear or translucent white 
CR39 — ideal for instrument windows and other uses. If you 


are a fabricator, jobber or end user, contact us 
for immediate delivery from stock. 


CAST OPTICS 
CORPORATION 
300 Newman St., Hackensack, N. J. 


Manufacturers 
of 


COCOR * BRAND 


Plastic 


COcOR* 
Registered Trademark 
of Cast Optics Corp. 
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Fig. 8: Valley printing produ: 
unusual two-tone effects 


either a single or mult 

sign on a special pap: 

with methyl] cellulose, 

or urea-formaldehyde 1 

alkyd. The printed pape 

in intimate contact with 

is used as a surface onto which ; 
film is cast. In either case th; 
print releases from the paper ar 
becomes an integral part of th 
film. The film, when stripped fro; 
the paper, bears the permanent|, 
transferred design. Special inks 
are used for ready print releas; 
Excellent detail and register ; 

obtained since the paper has 
minimum stretch. 

Letterpress printing has lim- 
ited use in the decorating of plas- 
tics film and sheeting, but is 
worthy of mention for its use ir 
printing and decorating plastics 
credit cards, calling cards, and 
novelty items. 


Stencil printing 


The method of flat stencil print- 
ing is a hand or semi-automati 
process and has the advantag 
that smaller yardages or short 
runs can be printed economicall 
Changing of the pattern can b 
executed more quickly than ir 
the case of machine printing. Th: 
designs, usually ranging from 24 t 
48 in. in repeat, are die-punched 
through a flat copper or stainless 
steel sheet which is attached to a 
rigid metal frame. 

The fabric is pinned onto the 
padded surface of a long table 
and stencil printed in successiv¢ 
“strikes” at predetermined repeat 
“stops.” Plastisol is fed into the 
unperforated border of the stencil 
which acts as a reservoir and is 
transferred through the openings 
in the stencil onto the fabric by 
moving the plastisol across the 
stencil with a hand-operated 
“squeeze” or scraper. 

Multi-colored effects may be 
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ising a separate sten- 
color of plastisol to 


nting, a form of sten- 
is the oldest and least 
rinting method. The 
duced by passing the 
unmasked areas of 
nylon bolting cloth 
a wooden frame. The wy" N ST Secon welding 

ntage of this method 
low cost of patterns or 
his is offset, however, in 
le production, by labor 
jling requirements in that 
usually a hand process or, at 

best. only semi-mechanized. 


Plastisol island printing 
Discontinuous deposition of pig- 
mented vinyl dispersions onto 
supporting fabrics of natural or 
-ynthetic fibers offers novel styl- 
possibilities. The effective 
moisture-vapor transmission thus Containers 
btained (through the noncoated 
reas) also provides improved 
body comfort. Post-embossed 
sraining, color topping of the 
plastisol islands, or the use of 
fabrics incorporating metallic or 











at plas- plastic yarns offer further design 

but is possibilities. 

use II In the plastisol island printing Fabricating 
plasti S process, the vinyl plastisol is de- 


s, and posited through the perforations 


fa flat metal, paper, or plastic PLASTIC CUSTOM 
ee ee SHEETING IN STOCK | VACUUM MOLDING 


the cut or punched perforations 


| print- of a copper or steel cylinder (con- 
tomat tinuous roller stenciling). The 
fantag ee . Sas . _— . ° ° 
“ee hickness of the plastisol deposited Portage Plastics has plastic Portage engineers and de- 
nr ranges from 0.005 to 0.030 in. and J aw avelistiin tn inck toners wil work wii © 
nicall normally covers from 50 to 75% sheeting available in stock, signers will work with your 
“ be of the fabrte aves. in 6 colors, natural, white, sales and engineering staff 
af The stenciled fabric is then yellow, red, blue and black. in developing products. from 
i passed through an ov > fusi 4 4 i 
m 24 . ae om fer Saten Orders on standard stock fill-_ your own blueprints. Pack- 
of the plastisol. The temperature . ae . . re 
unched necessary is determined by the ed from inventory promptly. aging and fabricating facili- 
— thickness of the deposit and the Minimum order of 50 lbs. ties are also available, PLUS 
Pa, «tO a + sf » . . . ” 
ime it will be subjected to cure. accepted, gauges range from plastic tubing from 1%” to 
- Fusion temperatures generally 010” 187” 3%” A: 
to th range between 375 and 450° F. , to 100". 4” diameter. 
table The supporting fabric, of course, 
= must not be subject to distortion 
nape at the fusion temperature of the 
to the plastisol 
stencil : 
and is Top coating For more information WRITE: 


Nd In current practice, printed and 
a. embossed film and sheeting are 
aie coated with a clear resin solution Port e Plastics Co 

: principally to provide protection ag “a Inc. 
against wear and to promote MANUFACTURERS OF SHORECREST PLASTIC PRODUCTS 


ay be laan- . 
cleanability. A wide range of PORTAGE, WISCONSIN 
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Stop searching- @NITED = 
LAMINATIONS 
has a a 
full line 
of 3 
Whatever yourneeds ih lagstic sheeting 


in plastic sheeting, 
you can call on th a meee! 
UNITED'S large and well 


maintained inventory. 


_ Sheeting in stock — clear, black or white: 


4 


Sheeting made to order: 


i styrene 
in ALL finishes ¢ 
*, acetate 


Colored sheeting available on special order. 


% Normal PVC sheeting 


All types of custom decorative 
laminates and embossed sheeting. 
Contract laminating and press 
polishing. Sheeting available in 
every thickness up to 1”, and in 


all dimensions up to 54” x 72”. 


FF LASTIGC BSBHEETS rOm INDUSTRY 





gloss, semigloss, or 
may be obtained. A s 
tion-grade _ vinyl 
acrylates, polymethy] 
ates, butyrates, isocy; 
amides, and other 
available to the film ; 
converter for achievi 
desirable balance of 
such as controlled 
flexibility, optimum vy ict 
ance, cleanability, sta nd per- 
spiration resistance, lacquer mar. 
ring, ultra-violet and chemic;) 
resistance, and antiblocking 
Clear protective viny! or poly. 
ester (Mylar) films may be _, 
plied over decorated film ond 
sheeting by lamination or by em. 
bossing-lamination _ techniques 
The plastics industry is active! 
pursuing the development of , 
top coating that will increas 
abrasion resistance, prevent plas- 
ticizer migration, and expand th 
service life of vinyl film and 
sheeting. 
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Why Kodapak Sheet for 
window signs... 


SAFE priviNn 
— GINS FIER 


. . .* 
The inside-outside story 
tle SIGNS printed in brilliant color on 
durable, clear-as-glass Kodapak Sheet are 
easy to see through—from inside or outside. 
This means retailers can display them without 
hiding merchandise, without blocking the vistas 
of today’s “open front” stores. 
Little wonder retailers like them... use them 
. keep them doing their selling job. 
Little wonder advertisers like them because 
they do get used. 


And little wonder good sign-makers turn to 


Signs printed on Kodapak Sheet by Goodren Products, Englewood, N J 


Kodapak Sheet for this purpose. For Kodapak 
uniform, stable, free from defects—provides an 
ideal surface for printing, keeps production 
costs at a minimum. 

If youre interested in window signs or any of 
the hundreds of other uses for Kodapak Sheet, 
call our representative, or write. 


Kodapak Sheet 


Kodapak trademark for Eastman’'s plastic shee 


MAKES GOOD MERCHANDISE SELL BETTER 


Cellulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


Sales Offices: New York, Chicago, Atlanta. Sales Representatives: Cleveland, Philadelphia, Providence. 
Distributors: San Francisco, Los Angeles, Portland, Seattle (Wilson & Geo. Meyer & Co.); Toronto, Montreal (Paper Sales, Ltd.) 





STYRENE 


Rubber-Modified Styrene Sheet 

$-300 Styrene Sheet — A strong but 

lightweight sheet that can be made to take CELLULOSICS 

complex shapes by vacuum forming, or any A-130 Cellulose Acetate — Noted fc 
conventional forming technique, with its strength and toughness. The sheet is 
speed and economy on low cost dies. excellent for vacuum forming. Ideal for 
$-540 Styrene Sheet — Is similar to $-300 blister packs. The film is used extensive! 
but with exceptionally high impact in wraps. 

resistance. Many applications in toys, B-120 Cellulose Butyrate — Has 
displays, appliances. exceptional strength in thin sections . . . 
Copolymer Styrene Sheet endure long exposure. Applications in 
$-1029 — An extruded styrene sheet displays and outdoor signs. 

with higher strength, greater color control. E-100 Ethyl Cellulose — Highest thin- 
It has outstanding impact resistance section toughness of all . . . maximum 
even at temperatures as low as —40F. dimensional stability . . . minimum water 
Copolymer also has high tensile and flexural absorption . . . light in weight. 

strength, and a relatively high heat 

distortion point. Its chemical resistance is 

exceptional, particularly to acids and alkalis. 

Free from internal strain — it is readily 

vacuum-formed into complex shapes. Well 

suited to many applications such as 

machine housings, tote boxes, luggage, and 

photo trays. " 
All of these styrene sheets come in a wide 

variety of ‘‘built-in"’ colors. Finishes include 


cet, deny, ord na Meal eee new data 


on CAMPCO plastic sheet 
and film 








The range of Campco applications is alraost without limit. We would like to work with you 
in making the best use of these versatile materials. Write or phone today. 


C \MP CO NOTE: See the Directory Section for particulars 
pm | on Chicago Molded's unmate custom 
nie DIVISION OF molding 2 donner pase aa m4 
CHICAGO MOLDED PRODUCTS CORP. 


2709 Normandy Avenue 
Chicago 35, Illinois 





Imagineering 


In Industrial Plastics .... 


When it comes to a perfect combination of imagination and engineering skills — 
SOPLASCO provides the necessary “Imagineering” to make any job a precision 
performance in plastics. A modern plant, a thorough knowledge in plas- 
tics, speed of production, and a location in one of the lowest overhead 
zones in the United States — are just a few of the important 
factors why you should choose SOUTHERN PLASTICS for 
your next job. 


| Southerm Fiastics Co. 
408 PENDLETON ST. COLUMBIA, S.C. 











Plastics Extrusions Compression Molding» Precision Fabrication 


457 








#eeeee#eepteseeeseet st F 
eee 


Custom 
Perforatin ; 


—on all types of flexible m. origi; 
rigid sheets, and foam. 


plastics 


cottophane | jf] Sheets ait rolls 


paper 


fabrics | UD) to 72” wide 


rubber 


Whatever your perforating needs, Priworar. 
ING Inpustries has the specialized equip. 
ment and know-how to handle the Rely 
on us if you’re looking for quality workman- 
ship, prompt delivery, and fair pricing 
For a quick quotation, write to us and in 
clude the width, gauge and quantity of ma- 
terial you want perforated—and at the sam: 
time, ask for your free copy of Catalog #57, 


Perforating i ndustries, inc. 











Polyvinyl! 
Alcohol 
Film 
- 


Phenomenal resistance to greases, oils, 
many solvents and gases. 

e Excellent parting film. 

e Water Soluble packaging. 
TYPES: 


Standard-Hot Water Soluble (HWS) 
Cold Water Soluble (CWS) 


Thickness: 1 to 12 mils—width 54” 


Mono-Sol Corp. 


Gary, Ind. 


PIONEERS IN BAND CASTING FILM 














INKS 
for roller onan on 
TREATED 
POLYETHYLENE 


vinyl . polystyrene . acetates . butyrates 


For samples and technical information, 
call or write 


ATLAS COATINGS 
CORPORATION 


5-35 47th Ave., Long Island City 1, N. Y. 
STillwell 4-0537 
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NIXON NITRATION WORKS + FOUNDED 1898 + NIXON, NEW JERSEY 


Phone — New Brunswick, Charter 9-1121, Metuchen Liberty 9-0200, New York Extension WOrth 4-5290. Chicago Office, 510 North 
Dearborn Street, Phone Michigan 2-2363. $#. Louis, Mo., C. B. Judd, 3687 Market Street, Phone JEfferson 5-8082. Leominster, Mass., 
A. F. Perry, C. A. Dovidio, Phone 7-2120. Canadian Distributor: Crystal Glass & Plastics Ltd., 130 Queens Quay East, Toronto, Ontario. 


NIXON MODIFIED VINYL 

for a luxury look. Rich brown alligator grain is 
meticulously reproduced in this attractive dis- 
play case for men’s jewelry. Nixon supplies all 
types of vinyl sheeting with exceptionally fine 
forming characteristics, up to 54” wide, in 
gauges from .005 to .040. Pressure formed and 
constructed by Plaxall Inc., Long Island City, N. Y. 


NIXON CELLULOSE ACETATE 

creates a sparkling, sales-appealing gift package 
for quality power tools. Provides visibility as 
well as protection. The durable .020-gauge 
Nixon sheet was vacuum formed by Klear-Form 
Pak, Inc., Baltimore 30, Md. 


NIXON HIGH-IMPACT STYRENE 
for sturdy, lightweight rotary counter display 
and sales dispenser. Designed and vacuum formed 
by Mechtronics Corp., Mamaroneck, N. Y. 


NIXON CELLULOSE ACETATE, BUTY- 
RATE AND NITRATE SHEBTING, in a 
striking variety of colors and patterns, were used 
for the sunglass frames, manufactured by American 
Optical Co., Chelsea, Mass. 


NIXON CELLULOSE ACETATE 
BUTYRATE 

stands up under rugged outdoor conditions and 
takes well to all kinds of processing. This Indian 
head of Nixon butyrate sheet was first metalized 
to an eye-arresting “gold,” then vacuum 
formed. Mirro-Brite butyrate supplied by 
Coating Products, Englewood, N. 7. Vacuum formed 
by Chanal Plastics Corp., Brooklyn 6, N. Y. 


iPLETE LINE OF FORMABLE SHEETING 


all kinds of less costly, more interesting products 


NIXON HEAVY-GAUGE VINYL . 
speeds production, cuts costs and facilitates han- 
dling of television’s scenic effects. Over 1314’ 
long, 18” in diameter, this column weighs only 
15 lbs. Old style weighs 150 lbs. Vacuum formed 
by National Broadcasting Company Inc., New 
York, N. TY. 


NIXON ALSO MANUFACTURES RODS IN A WIDE RANGE OF MATERIALS, COLORS, SIZES 


XOM - asics 





Always a 
dependable Source! 


stocks in depth 


PLASTIC SHEETS, 
RODS, TUBES, etc., for 
IMMEDIATE DELIVERY 
from fa NEW YORK 
NEWARK 
PITTSBURGH 
and MIAMI 


Warehouses! 


Wew 64-page Catalog 
and Price Schedule 


GYours...on Feguest/ 


Catalog lists complete specifications, dimensions, 
colors and prices of industrial and decorative 
plastic sheets, rods, tubes, etc. — either cast, ex- 
truded, molded or laminated. Plastic coatings and 
fabrication supplies are also included. 


ViVviv 
ViVviv 
ViViv 
ViVviv 
Viviv 
ViVviv 
ViVvViv 
ViVviv 


Commercial Plastics and Supply Corp. 
630 Broadway, New York 12, N. Y. 
Gentlemen 


Please send the following... 
(C) 64-pg. Cotalog & Price Schedule ‘Plastics for Industry’ 
0) “Sq. Ft. Converter Chart’ for sheets up to 67° x 102” 
C) “Plastics Properties Chart’ 


Nome__. -~ 


Address 


-. COMMERCIAL 
GRamerey7-5000 PLASTICS AND SUPPLY CORP. 
630 BROADWAY, NEW YORK 12, N.Y. 


Branch Warehouses: Newark, N. J., 170 Malverne St. ¢ Pittsburgh, Pa., 119-9th St. ¢ Miami, Flo., 3801 N.W. 2nd Ave. 
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Joseph Davis Plastics 


oe 


a 


ACETATE 


Hi-impact Styrene 


SHEETS 
FILM 


Rods and Tubes 


Cellulose Acetate..Butyrate..Hi-impact Styrene 
Transparent, translucent, opaque .. 
light-to-heavy gauges..cut and slit-to-size suitable for 


_—~VACUUM FORMING 


TRANSPARENT - 
CONTAINERS 


a ed — 


-y JODA crystal-clear cellulose-acetate, butyrate and 
, rigid polyethylene sheets and film ideally 
and economically suited for 


CLEAR ACETATE SKIN PACK AGING 
PROTECTIVE FOLDERS 
SK LISTER AND For further information and samples, please contact 


JSEPH DAVIS PLASTICS COMPANY 


Phone KEarny 2-0980-0981 CODA N. Y. BArclay 7-6421-2 


430 Schuyler Ave., Arlington, N. J. 


Sales Representatives Conveniently Located 





tough, versatile 


U.S. Ro Y al l te the sheet fabricating material 


that turns designers’ dreams into practical realities 


Is the case, cabinet, cover or other part of your 
product now made of a material which leaves 
something to be desired in... 


Economy? Royalite® assures exact, inexpensive 
prototypes... lower tooling, finishing and assem- 
bly cost... fewer operations. 

Beauty? Royalite molds readily to shape, detail 


and contour... retaining its eye-catching, sales- 
appealing color and texture. 


Durability? Patented compounding of thermo- 
plastic fortified with rubber gives never-before 


wearability. It’s super-tough to resist impact... 
yet weighs less than any metal. Custom formulized 
to meet specific needs such as oil and chemical 
resistance, moisture-resistance, and performance 
at extremes in temperature. 


: There is a Royalite sales engineer in your 

* area. If you would like to have this special- 
ist call on you, please write United States 
Rubber Company, Royalite Division, 
2638 North Pulaski Road, Chicago 39. 


eeee 


eeeeeeee 


US United States Rubber 


2638 N. Pulaski Road, Chicago 39, Illinois 








Standard sheet size 48” x 96” —gauges 
from .050” to 2.0”—Seilon CR... 
me ...80... FO... 53... oF. 


Widths to 54”, calendered rolls or 
sheets cut to size. Seilon CR... HI 


ooo... PHI...$2... 5-3. 


Widths to 48”, gauges from .020” to 
.250”, extruded rolls or sheets cut 
to size. Seilon S-1...S-3... ETH. 


SEILON DESCRIPTIONS AND APPLICATIONS: 


SEILON is the Seiberling trade-name for CR—Type | P.V.C. corrosion. 

a quality family of rigid thermoplastic HI—Type Il P.V.C. corrosjon. 

sheets. You will find that SEILON is easy LC—Copolymer vinyl sheets for printing, laminating 
to form, easy to work, and can be welded and vacuum forming. 


with ease. We will be glad to send you FHI—High-impact copolymer vinyl sheets for printing, 


‘ ‘ laminating and vacuum forming. 
complete information. 
$- 1 —High impact polystyrene. 


Seiberling Plastic Division is adaptable to S-2—Super-high-impact polystyrene. 
customers’ requests — and we will wel- $-3—Tough thermoplastic material for vacuum forming. 


come the opportunity to consult with you | DP—Corrugated or flat, polished or embossed, clear 
or opaque P.V.C. sheets for glazing and deco- 


on individual specifications of properties, 
rative applications. 


gauges, colors and finishes for your 
ETH—Extruded polyethylene for vacuum forming, also 


products. for fabrication of corrosion-resisting equipment. 


YY Divilion SE\BERLING RUBBER COMPANY 


NEWCOMERSTOWN, OHIO + PHONE 8-8304 
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PLASTIC SHEET FORTHE = 
VACUUM FORMING INDUS) }) 


our 


OFFERS SryLour* is an amazingly versatile new material with almost unlimited appli- 
cation possibilities. Made of a special formulation, super high-impact styrene 
sheet, SryLouR* is coated with a cotton or rayon flock which retains velvety- 
finish after forming. Available in a variety of brilliant colors and a wide range 
of thicknesses, lengths, widths and plastic finish combinations. 


RIGID POLYSTYRENE PLASTIC SHEETS 
PLUS Extruded From Dow Styron®—Ideal For Vacuum Forming 
All colors—all lengths Super High-Impact in either polished 
} finishes and colors of your choice. Gilco Pelican Sheet also in a scratch 
resistant finish that retains its original grain after forming. 
POLVETHYLENE SHEET 
PLUS From .010 to .250 gauge in various formulations—low density, me- 


ai or matte finish. Specialized Translucent 
Widths to 52 inches Formulation for lighting use. High- 
Gauges .010 to .250 impact in polished or high-luster finish. 


DECORATIVE SHEET 


First polystyrene decorated sheet. Available in numerous handsome 





dium density and high density. In sheets or rolls up to 52” wide. 


_—.-, 
9 Whatever your needs... if it calls for plastic sheet call 


‘@>| THE GILMAN BROTHERS COMPANY 


{ j ESTABLISHED 1897 @ GILMAN, CONNECTICUT 











*Trade Mark 
Manufacturers of Stylour* + Gilco Rigid Plastic Sheets - Gilco Tie Pads - Cellulite Insulation and Celluliner Cushioning Material 
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T 
cy NSERVICE 


We carry the following plastic in stock—for all 


your immediate needs! 


=~ Standard Type Il UVA 
y Also Type “‘R"—the lower priced 


NG 
i : Acrylic sheet 
i- 4 Masked and Unmasked 


| ¥y Ci ae 


Rigid and Flexible 
| = Clear—Colors—Calendered— 
s ot 5 4 / F Matte : 


‘ mye / /TF Pa sr 


h a Clear—Coldred—Matte—Extruded 


ACETATE BUTYRATE 


Polished—Extruded 


: . | POLYSTYRENE 


Natural—Colored 


.015 thru .125 thicknesses 
Large Sheets 





iff 








ay : Write for Informative Free Booklets 


bs “" Ma 
a 4 TRANSILWRAP E 2814 WEST FULLERTON AVE. - Dickens 2-2616 - CHICAGO 47, ILLINOIS 


lq ; COMPANY | EASTERN DIVISION: 1647-49 HENVIS « Davenport 9-2241 » PHILADELPHIA 40, PA. 


laterial , 
» SOUTHWEST DIVISION: 4430 FOREST LANE + Taylor 6-4405 » GARLAND (DALLAS), TEXAS 
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Famous Name Manufacturers Dazzle the Market 
with Products Dressed in 


MIRRO-BRITE 


metallized and laminated 


MYLAR’ 























Every day, new products by major manufacturers are added to the growing list of “best 
sellers’ dressed in beautiful, versatile MIRRO-BRITE ‘““MYLAR.” 

“‘Mylar’s” attractive eye-and-buy appeal effectively brightens the sales picture for such 
a wide variety of products . . . refrigerators, stoves, radios, television sets; point-of-sale 
signs and three dimensional displays; automotive panels; women’s accessories and shoes 
as well as other usages. Send for illustrated sampler, color chart and price list. 


pn nee rn COATING PRODUCTS 


101 WEST FOREST AVENUE, ENGLEWOOD, NEW JERSEY 








ORNBUSCH 


—— 


presents the incomparable 


nw ROTODORN 
surface 

welding 

és assembly 


BUT 


—a radically new surface 
welder to produce film lami- 
nates up to .156 inches thick 
(with or without a fabric 
interply) 


PLUS 


—embossing and valley 


‘best printing at the same time. 
such 
-sale 
hoes 
RINGLER-DORIN, ... 
rs 15 FIFTH AVENUE - NEW YORK 16.N.Y 
IRSEY 





LARGRYLIC 


The quality acrylic sheet by 


[? 


lare 
~S_> products ine. 


IL orn sheets come in varied sizes and 
thicknesses. There is a standard size 
available for your needs—from 48” x 
48” to 100” x 120”. Thicknesses from 
-06” to .375”. In crystal clears or 
whites. 


nd Larcrylic is the ideal material for eco- 
nomical fabrication. Easy to form, 
saw, drill and cement. 


Reuss Service . . . You won’t need to 
carry big inventories as orders can 

be processed very quickly with our 

new high speed equipment. A railroad 

siding runs right to our plant; trucks 


are standing by; even planes if you 
prefer. 


ustomers will like the packaging which is 
designed with the problems of ma- 
terial handling in your shop in mind. 


Protected distributorships available in 


some locations. 


A~S_> products 


amc. 
BOX 327, AMSTERDAM, NEW YORK 


Larerylic—we’re proud to put our label on it. 
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“Our greatest challenge... 
the development of men’’ 


Ralph Cordiner, President, General Electric Company 


““Few expenditures we can make are more 
important than those for education. A well- 
educated person produces more and consumes 
more, makes wiser decisions at the polls, 
mounts a stronger defense against aggression, 
and is better able to perform the grave re- 
sponsibilities of American citizenship. 


If you want more information on the problems faced by 
higher education, write to: Council For Financial Aid To 
Education, Inc., 6 E. 45th Street, New York 17, New York 


‘Freedom needs educated people. So do busi- 
ness and industry. I earnestly ask you to 
support the college or university of ‘your 
choice in its planning for expansion and a 
stronger faculty. The returns will be greater 
than you think.” 


‘ , 
-(\ HIGHER EDUCATION 


KEEP IT erronT 


Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 





\dvertisers Index 


W ERS AND 


(Listings do not necessarily cover entire lines of advertisers nor all producers in each category.) 


EDITORIAL TEXT FOR THIS SECTION BEGINS ON PAGE 468. 


ASBESTOS FILLERS 


Powhatan Mining Company 


CELLULOSE FILLERS 


Brown Company 


COTTON FILLERS 


Claremont Waste Manufacturing Co. 
Plymouth Fibres Co., Inc. 
Panes a TO. GE TR, Beinn. sia cs cceecscscummests 5 


MINERAL FILLERS 


Diamond Alkali Company 

IN 5.5.5: hcoc54.d Panta bid wis ble nian Seo f 
Hayden Mica Company 

Minerals & Chemicals Corp. of America 


MOLD RELEASE 


Polyplastex United, Inc. 


PIGMENTS & COLORANTS 
Ciba Company Inc. ....+ 


PRE-IMPREGNATED MATERIALS 


Coast Manufacturing & Supply Company 

Cordo Molding Products Inc. 

Electro-Technical Products, Div. of Sun Chemical Corp. . . 
Polyplastex United, Inc. 

a man, Eli, Co. 

Standard Insulation Company 


PROCESSORS OF REINFORCED PLASTICS 
Brunswick-Balke-Collender Company, The 
Sandman, Eli, Co. 

REINFORCING MATERIAL 


Coast Manufacturing & Supply Company 

Ferro Corporation, Fiber Glass Div. ............... 497-498 
Flightex Fabrics, Ine. 504 
Modiglass TE... AML s cogs adid s'¥ees dade s 504 
Pittsburgh Plate Glass Co., Fiber Glass Div. 495 
Troy Blanket Mills 
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Mosinee Paper Mills Company 
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Rayon Processing Co. of R. I. ........- eee eeceeeeecees 502 
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Fillers for Molding 


Compounds 


BY RAYMOND B. SEYMOUR* 


Fine. vary widely in composi- 
tion, physical form, and _ cost. 
Their utility is determined almost 
entirely by the physical, chemical, 
and electrical properties of the 
product obtained by molding the 
mixture consisting of resin, filler, 
and other essential ingredients. 


impact values 

Since fillers reduce brittleness 
(increase resistance to impact), 
phenolic molding compounds are 
often classified in accordance with 
the relative impact strengths of 
the molded products. Unfortu- 
nately, the impact values are 
usually based on the brittleness of 
notched specimens, even though 
the elimination of notches is a 
basic requirement for good plas- 
tics design. 

In the absence of related end- 
use knowledge and experience, 
the published impact data are of 
limited value in the selection of 
specific types of molding com- 
pounds. At best, these values are 
relative. Hence, attempts to com- 
pare them often lead to erroneous 
conclusions. 

As might be anticipated, a 
specimen molded from = an 
A.S.T.M. Type 6 phenolic mold- 
ing powder, having an impact 
value of 4.0, is less brittle than 
one molded from Type 2, which 
has a value of 0.24. It is errone- 
ous, however, to state that Type 6 
has an impact resistance 16 times 
greater than Type 2. 

Impact values are very useful 
in checking quality and consist- 
ency within a general class of 

* President, Loven Chemical of California, 
244 S. Pine St., Newhall, Calif. 

The assistance of the following who aided in 
the preparation of this article is greatly ap- 
preciated: J. Baum, W. P. Bennett, and A. A 
Vacca, Loven Chemical of Calif.; R. T. Brotz, 
Plastics Engineering Co.; R. G. Booty, Booty 
Resineers, Inc.; R. W. Forbes, Barrett Div., 
Allied Chemical & Dye Corp.; A. W. Hanmer, 
Jr., Durez Plastics Div., Hooker Electrochemi- 
cal Co.; W. H. Meadowcroft, Weyerhaeuser 
Timber Co 


Recent Developments and References were 
prepared by the editors 


molding compositions. But 
incorrect to assume that diff 
molding compounds with si: 
impact resistance values will 
hibit comparable 
physical damage 
conditions of use. 
Obviously, other properties 
must also be compared in the 
selection of suitable molding com- 
pounds. When impact values are 
similar, it is essential that values 


resistance 
under a 


for modulus of elasticity, flexural 
strength, and tensile strength bé 
compared. 


Types of fillers 

As might be anticipated, many 
of the commercially used fillers 
are fibrous in nature. They may 
be naturally occurring minerals, 
such as asbestos, or organic mate- 
rials, such as wood flour or cotton 
flock. 

The organic fillers are some- 
times classified as cellulose de- 
rivatives, lignin, protein, and car- 
bon. These may be subdivided as 
shown in Table I, p. 470. Inorganic 
or mineral fillers are usually de- 
scribed generically. 

Wood flour: Most of the wood 
flour used as fillers for molding 
compounds is obtained by attri- 
tion-type grinding of soft woods, 
such as Douglas fir, Norway fir, 
ponderosa pine, sugar pine, 
spruce, poplar, basswood, and 
cottonwood. The specific gravity 
of most soft wood flour when 
compressed is approximately 1.4 
When equal parts of wood flour 
and resin are used, the specific 
gravity of the molded part will be 
approximately 1.35. Contamina- 
tion from knots, bark, and resin 
spots must be kept at a minimum 
Moisture should also be kept be- 
low 8% and preferably not ove! 
5 percent. 

Shell flour: When walnut shell 
flour is used in place of wood 


FILLERS AND REINFORCEMENTS 





1olded parts with slightly 
esistance to impact and 
moisture resistance are 
d. Shell flour, as well as 
es from furfural manufac- 
ay be used as an extender 
sin glues, but there is no 
significant use of these 
ts at present in phenolic 
ng compounds. 
ton flock: Cotton flock is 
for the production of me- 
molding powders. 
products exhibit slightly 
shrinkage during molding 
wood-flour-filled materials, 


-impact 


{ are more expensive and less 
readily molded. 

Macerated Molding 
compositions containing chopped 
fabric have outstanding resistance 
to impact. These products are ex- 
tremely bulky and are difficult to 
preform and mold. They are find- 


fabric: 


ing considerable use, however, 
when other products with normal 
impact resistance are not satis- 
factory. 

Lignin fillers: According to the 
principal producer of ground fir 
bark, substantial quantities of this 
product are used by Eastern 
molding compound manufactur- 
ers. This product is also used ex- 
tensively in the West as an ex- 
tender for phenolic resin glues 
used in the manufacture of ply- 
wood. 

It has been claimed that the 
flow characteristics of bark flour 
products make exceptionally high 
loadings possible. The producers 
of fillers derived from Douglas 
fir bark claim economies as a re- 
sult of a decrease in resin content 
of the resulting molding powder. 

These claims have been sub- 
stantiated by experiments con- 
ducted in molding compound 
producers’ laboratories. One of 
the leading producers of phenolic 
molding compounds for deep 
draw molding, however, has not 
been able to substantiate these 
laboratory results in actual pro- 
duction; this company found that 
the surface of the last third of 
the molded article was unsatis- 
factory whenever deep draws of 
20 to 22 in. were attempted using 
phenolic molding compounds con- 
taining bark fillers. 

Asbestos: The bulk of asbestos 
products used as fillers in phe- 
nolics molding compositions are 


“!LLERS FOR MOLDING COMPOUNDS 


RECENT DEVELOPMENTS 


A synthetic mica (Synthamica 
202, Mycalex Corp. of America) 
is chemically pure, crystal clear, 
and comes in chunk, flake, and 
ground powder; it is a synthetic 
fluor-phlogopite and a_ true 
crystallographic amalog of natural 
phlogopite mica. The principal 
difference between synthetic mica 
and natural mica, aside from its 
chemical purity and absence of 
discoloration, is the fact that the 
hydroxy] that is present in natural 
mica is replaced with fluorine, 
eliminating all possibility of the 
synthetic mica bloating or out- 
gassing at elevated temperatures 
in a vacuum where trouble is ex- 
perienced with the natural micas. 
The high thermal endurance of 
202 makes it a very desirable ma- 
terial for high-temperature appli- 


cations. It can be used as a high- 


temperature potting compound 
with a phosphoric acid treatment 
and subsequent high-temperature 
after-bake. The 202 product is 
also combined with glasses and 
ceramic binders to produce high- 
temperature ceramoplastic mold- 
ing compounds sold under the 
trademark of Supramica. 


A line of walnut shell flours, grits, 
and abrasives (Stan-Shell, Har- 
wick Standard Chemical Co.) is 
available in a variety of mesh 
Fine nutshell 
suggested for use as fillers for 


sizes. flours are 
plastics and rubber and as ex- 
tenders and fillers for phenolic 
resins. The coarser materials are 
used in air blast cleaning of molds 
and other products. 





classified as “floats.” Molded as- 
bestos-filled products have a high 
specific gravity and possess ex- 
cellent resistance to heat and 
chemicals. 


Manufacturing methods 


Methods of manufacturing each 
of these fillers are as follows: 

Wood flour is produced by a 
process that may be described as 
defibering rather than by cutting. 
Providing the size reduction is 
not too great, this attrition-type 
grinding preserves some of the 
original fiber structure. The typi- 
cal fiber in 100 mesh wood flour 
is 0.004 in. long and has a cross- 
section of 0.00004 inch. 

Shell flour is obtained by grind- 
ing various shells, such as walnut, 
pecan, or peanut shells. The prod- 
uct is somewhat spherical, rather 
than fibrous in form. Thus, the 
molded parts obtained have a 
smoother finish, but lower resist- 
ance to impact than those con- 
taining fibrous-type fillers. 

Cotton flock is usually obtained 
by processing cotton clippings. A 
product with shorter fiber length 
is prepared by the caustic purifi- 
cation of cotton linters. 

Alpha-cellulose is produced by 
an alkaline treatment of bleached 
wood pulp. Because of its pure 


white color and low density, it is 
used widely as a filler in urea and 
melamine molding powders. 

Sisal fiber is generally used as a 
mat which is impregnated with a 
liquid phenolic resin. Prior to im- 
pregnation, the strength of the 
mat is usually improved by a 
needling process which drives 
tufts of fiber through the mass. 

Chopped paper is usually im- 
pregnated with resin before being 
cut into fragments. Diced resin 
board is produced from 
stock made from a suspension of 
pulp and resin. 

Macerated fabric is produced 
by cutting various types of clean 
cotton cloth into small pieces. 

Lignin fillers may be produced 
from the bark of trees such as 
Douglas fir or by extending wood 
flour with derivatives of lignosul- 
fonic acid. Since lignin is the 
natural binder for cellulose in 
wood, the use of such products as 
partial replacement for resins in 
molding powders is possible. 

Soybean meal is prepared by 
grinding the bean residue after 
the extraction of oil. When soy- 


sheet 


bean meal is used as a partial re- 
placement for wood flour, the 
molded parts exhibit poor resist- 
ance to moisture. 


Keratin products, such as 
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TABLE I: Types of fillers 





Organic fillers 


A) Cellulose derivatives 
1) Ground flours 


a) Soft wood flours (e.g., pine) 


b) Hard wood flours (e.g., maple) 


c) Shell flour (e.g., walnut shell) 


d) Natural by-products (e.g., cotton seed hulls) 


Cellulosic fibers 

a) Cotton flock 

b) Alpha-cellulose 
c) Sisal fiber 
Cemminuted cellulose 
a) Chopped paper 

b) Diced resin board 
c) Creped paper 

d) Pulp preforms 


e) Textile by-products (e.g., macerated fabric) 
B) Lignin and lignin-extended fillers (including ground bark) 


C) Protein fillers 


1) Protein meal (e.g., soybean meal) 


2) Keratin (e.g., ground feathers) 


D) Nylon filler 
E) Carbon fillers 
1) Graphite 
2) Carbon black 


Inorganic (mineral) fillers 


A) Asbestos 

B) Mica 

C) Diatomaceous earth 
D) Chalk 

E) Glass fibers 


F) Miscellaneous: barium sulfate, litharge, clay, chalk, etc. 





feathers, hoofs, or hog bristles, 
are usually calcined before use. 
These products, like lignin, per- 
mit a reduction in the amount of 
resin used in the molding powder. 

Nylon, when used as a filler, 
produces a strong product which 
shrinks considerably during 
molding. 

Naturally occurring graphite 
may be added to molding com- 
pounds in order to produce self- 
lubricating bearings. 

Carbon black exhibits little re- 
inforcing action in phenolic resins 
and actually contributes toward 
brittleness. 

As would be expected, graphite 
and carbon blacks produce dark 
molded parts. Carbon black is 
used sometimes in small quanti- 
ties as a pigment. The use of 
acetylene black yields molding 
powders with good electrical con- 
ductance. 

Asbestos is a naturally occur- 
ring fibrous material obtained by 
cleavage of the mineral chryso- 
tile—a form of hydrated mag- 
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nesium silicate. Asbestos im- 
proves the heat resistance of 
molding powders, but increases 
the specific gravity. 

Mica is obtained from the min- 
eral muscovite, a complex potas- 
sium aluminum silicate. This filler 
is not readily wetted by the resin, 
but yields a molding composition 
which possesses excellent electri- 
cal properties and good resistance 
to heat. 

Diatomaceous silica is an amor- 
phous fossil consisting of the re- 
mains of diatoms. It has a lower 
specific gravity than asbestos or 
mica, but is not quite as effective 
as these fillers in improving heat 
resistance and electrical proper- 
ties. 

Glass fibers are produced by the 
extrusion of molten glass through 
tiny orifices. Molding compounds 
containing long-fibered glass have 
excellent resistance to impact and 
heat. 

The inorganic compounds, such 
as litharge, barium sulfate, and 
chalk, are seldom used without 


other fillers. They contrib) 
cial properties such as hig 
sity and X-ray opacity. 


Compounding technique: 


Whenever the filler is ay 
as a readily wettable powd 
generally mixed intimate] 
ribbon blender with ap 
mately an equal weight of 
nolic resin previously 
pounded with other ingre: 
When a two-stage resin is 
hexamethylenetetramine is 
added as a curing agent. 

The other ingredients, su 
mold lubricants, dyes, pign 
and other finely divided pow: 
are usually present in small 
portions. 

The completely mixed formula- 
tion is usually passed between 
steam-heated rolls in order to 
secure a more intimate mixture 
and advance the resin. The com- 
pounded sheet is removed, cooled, 
and ground. The ground powder 
is then passed through sifting 
screens to remove the fines and 
tailings. 

The portion with the desired 
screen analysis is then conveyed 
to a blender in order to secure 
large quantities of uniform prod- 
ucts. 

Some fillers such as 
fibers and fabrics cannot be proc- 
essed by conventional methods, 
since the shearing action would 
destroy the desired fibrous struc- 
ture. Fillers of this type are 
usually impregnated with a solu- 
tion of resin, diced, and then 
chopped into small particles. 

The requirements for an ideal 
filler are as follows: 1) Yield 
strong molded parts with good 
impact resistance. 2) Inexpensive 
and readily available in uniform 
quality. 3) Low specific gravity 
in molded parts. 4) Low moisture 
absorption. 5) No deleterious 
effects on workmen or molds. 
6) Readily wetted and require 
a minimum amount of resin. 
7) Light color not affected by 
molding temperatures. 8) Odor- 
free and chemically inert. 9) Non- 
flammable. 10) Good thermal and 
electrical properties. 


coarse 


Properties of fillers 


A critical examination of all 
known commercially used fillers 
will show that none is satisfactory 
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ll counts. However, wood 

meets many of the require- 

and hence is the most 

ly used filler in phenolic 

ling compounds. Since color 

isidered more important than 

alpha-cellulose is the prin- 

| filler used in light-colored 

, and melamine molding com- 

nds. 

, examination of the empiri- 

values assigned for various 

fillers in Table II, below, will give 

1e idea of their general useful- 

ess. Since the ideal filler would 

have a rating of 10 for all prop- 

erties listed, its total index value 
would be 90. 

Under the above specifications 
for an ideal filler, impact resist- 
ance is listed ahead of cost. How- 
ever, there are some instances 
where resistance to heat is con- 
sidered more important than 
either strength or cost. In such 
instances, the danger of drawing 
erroneous conclusions can _ be 
minimized by placing proper em- 
phasis on those properties con- 
sidered critical for specific appli- 
cations. Each index value must be 
weighed in accordance with its 
relative importance for each end 
use. 

With the addition of various 
fillers, properties can change radi- 
cally. An unfilled phenolic, for 
example, has an impact resistance 
(ASTM D 256) of 0.25 ft.-Ib./in. 
of notch, while a general-purpose 
phenolic (wood flour filled) has 


0.30 and a high-impact phenolic 
(macerated textile filled), 2.0. 
Values for other materials are 
listed in the Plastics Properties 
Chart. 


Typical applications 


Molded products made from 
general-purpose phenolic molding 
compounds with wood flour filler 
include handles for appliances 
and cooking utensils, telephones, 
radio cabinets, house wiring de- 
vices, and automotive equipment, 
where moderate heat and elec- 
trical resistance is required. 

Alpha-cellulose is used as a 
filler in most light-colored urea 
and melamine molding com- 
pounds. The molded products in- 
clude appliance handles, switch 
plates, and tableware. 

Medium-impact molding com- 
pounds containing cotton flock are 
molded to form washing machine 
agitators, hair dryer parts, and 
small industrial wheels. 

High-impact molding 
pounds reinforced with macerated 
cotton fabric are used to produce 
heavy-duty industrial parts, such 
as pulleys and terminal blocks. 

Appliance handles, heater 
plugs, radio condensers, tube 
bases, and similar articles requir- 
ing good resistance to heat and 
moisture are frequently molded 
from compounds filled with mica 
or asbestos. 

Because 
versatility, 


com- 


of their exceptional 
thermosetting resins 


compounded with appropriate 
fillers have used for the 
fabrication of thousands of dif- 
ferent molded articles. These 
compounds lack the glamour of 
some of the newer materials and, 
like all good “work horses,” are 
sometimes overlooked until no 
other satisfactory material is 
found. When “rediscovered,” 
these time-tested plastics fill a 


been 


real need. 
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TABLE II: Comparative properties of molding compounds with various fillers’ 





Impact 
Filler 
100-mesh pine 
80-mesh fir 
100-mesh walnut shell 
Cotton flock 
Alpha-cellulose 
Macerated fabric 
Fir bark 
Soybean meal 
Nylon 
Carbon black 
Asbestos floats 
Mica 
Diatomaceous earth 
Chalk 
Glass fiber 
No filler 
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Specific 
resistance Cost gravity 


Mold 
shrinkage 


Moisture 
resistance 





10 
10 
10 

8 
10 
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* Index values from 1 to 10 have been assigned, with 10 being most desirable 
Values have been given equal weights in arriving at totals. 


Mold- 
ability Color resistance to heat 
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Chemical Resistance 


Total 


66 
66 
63 
58 
61 
54 
65 
53 
49 
49 
66 
59 
60 
63 
59 
48 
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Fibrous Glass Reinforcements 


BY C. E. HOOVER* and RALPH SONNEBORN* 
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In recent research for the Air 
Force (Owens-Corning Fiberglas 
Corp. for Wright Air Develop- 
ment Center), a 50% increase in 
modulus of elasticity of fibrous 
glass was achieved by the con- 
tinuous formation of fibers of a 
calcium aluminate glass in a small 
textile glass bushing. Resistance 
of these glasses to chemical at- 
tack by water and water vapor is 
much less than that of commer- 
cially produced textile fibrous 
glass. The glasses are resistant to 
hydrofluoric acid but are com- 
pletely soluble in hydrochloric 
acid. Their dielectric constants are 
higher than that of present tex- 
tile glass, and the loss tangents 
are about the same as compared 
with textile glass. 


All-glass “paper” (Micro-Fiber 
paper, Textile Div. of L.O.F. Glass 
Fibers Co.,) 


material for 


used as a_ surface 
reinforced plastics 
gives a more durable and smooth- 
er finish. The reinforced plastics 
have a high degree of resistance 
to erosion because the extremely 
fine fibers in the paper hold down 
the coarser fibers underneath. 
Another glass fiber paper 
(Dexstar, C. H. Dexter & Sons, 


Inc.), made on a conventional pa- 


per machine, receives fine quality 
printing on its surface with no 
tendency of the ink which is used 
to bleed. 


Flame-resistant epoxy resin-im- 
pregnated glass cloth (Stanpreg, 
Standard Insulation Co.), engi- 
neered primarily for critical elec- 
trical and electronic applications, 
is used in laminates with 83,000,- 
000 megohm-cm. volume resistiv- 
ity, 25,000,000 megohms surface 
resistance, and 18,000,000 meg- 
ohms insulation resistance. The 
cloth is furnished in dry, non- 
tacky tapes or rolls, and has uni- 
form resin content, consistent op- 
timum flow characteristics, and 
extended shelf life. 


A new reinforcing material 
(Lamimat, Bigelow Fiber Glass 
Products) allows molders and 
laminators of reinforced plastics 
to achieve high flexural modulus 
at low cost with light weight. This 
drapable, uniform, lightweight 
mat with a blended organic-glass 
core and an all-glass face can be 
used to make thicker sections 
with high flexwral modulus and 
considerably less weight than 
when using mats of all-glass fi- 
bers. 





G lass is used in a wide variety 
of forms as a reinforcement for 
plastics. The availability of many 
types of reinforcement makes 
possible great design latitude in 
strength, rigidity, cost, produc- 
tion methods, shape, size, and di- 
rectional characteristics. 

The basic fibers are, in general, 
the same for all the 
forms—mats, 


various 
rovings, yarns, or 


* Owens-Corning Fiberglas Corp., 598 Madison 
> . 


Ave., New York, N 
Recent Developments and References were 
prepared by the editors 
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woven goods. These basic fibers 
are formed from a lime-alumina- 
borosilicate glass that is rela- 
tively soda-free; it is commonly 
referred to as “E” glass. The in- 
dividual fibers (filaments) are 
made in several diameters from 
0.00020 to 0.00100 inch. 

Fibers have many of the char- 
acteristics of bulk glass, but some 
properties are severely modified. 
Mechanical strengths are in- 
creased and the chemical resist- 
ance is reduced. 


The tensile strength of 
fibers is about 400,000 p.s.i 
value is independent of the 
ment diameter. The moduli 
elasticity (E) is close to th: 
bulk glass—10,500,000 p.s.i. 
modulus of resilience (the 
ergy absorption characteristi 
increased a thousandfold by 
fibrous form. 


Fiber surface 


The key to an understanding of 
the properties and _ processing 
methods regarding fibrous glass 
is held in the fiber surface. Glass 
is an inert material, but because 
of the extremely great ratio of 
surface area to volume (1 lb. of 
roving has about 880 sq. ft. of sur- 
face), a proportionally small 
amount of chemical attack is 
magnified into a significant quan- 
tity. Therefore, a really clean 
surface is almost a hypothetical 
condition. 

A virgin fiber, at the moment 
of formation, is uncontaminated. 
However, within a few seconds, 
it has been superficially attacked 
by moisture from the air. When 
the glass is under load, this phe- 
nomenon can cause what appears 
to be fatigue. However, fibers of 
glass show neither creep nor hys- 
steresis at room temperature. 

Glass does not bond well with 
plastics materials. Consequently, 
the surface must be prepared for 
acceptance of a resin in much the 
same manner that some metals 
must be primed before being 
painted. Glass surface treatments 
are discussed later in this chap- 
ter. 


Manufacture of basic fiber 


There are three basically dif- 
ferent processes for manufactur- 
ing glass fibers: 1) steam or air 
blowing, 2) flame blowing, and 
3) mechanical pulling. Most 
fibers used for the reinforcement 
of plastics are made by mechan- 
ical pulling. The two blown-fiber 
methods are used primarily for 
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nufacture of air filters, in- 

materials, and _ staple 
these depend 
, small electric furnace with 


processes 


ber of metering orifices in 
ottom. Molten glass flows 
h these orifices and fibers 
ttenuated from this molten 

The bottom of the fur- 
which contains the orifices 
own as a bushing. The de- 


of bushings is very critical; 
ise of the high temperatures 
lved, they often contain sub- 
tial amounts of the “noble 


[wo methods are used to feed 
raw glass into the bushing: di- 
rect batch feed and marble feed. 
Direct batch feed consists of mix- 
ing the glass ingredients and 
melting them in a large gas-fired 
furnace. The molten glass then 
flows to the fore hearth where it 
is brought up to the proper tem- 
perature and is metered into the 
bushing. Where a marble feed is 
used, the molten glass is rolled 
into small marbles which can be 
shipped to the  fiber-forming 
plant. These marbles are fed into 
the bushing on small tracks. 

In the blowing processes, a jet 
of air, steam, or hot gas is di- 
rected at the molten 
Short staple fibers are attenuated 
and become cool. Where ex- 
tremely fine filaments are de- 
sired, a relatively thick “primary 
fiber” is mechanically pulled 
from the bushing and is in turn 
remelted and blown by a jet of 
extremely hot gas. 


stream. 


The mechanical pulling method 
produces a continuous fiber by 
mechanically drawing a filament 
from the stream of molten glass. 
During the early stages of cool- 
ing, the stream is attenuated into 
filaments by being pulled at very 
high speeds, normally in the 
range of 5,000 to 10,000 ft./minute. 
Depending upon the pulling 
speed, the orifice size, the molten 
glass temperature, and other 
variables, the filaments have a 
diameter from 0.00020 to 0.00075 
inch, 

For efficient production a num- 
ber of filaments are formed simul- 
taneously, one from each orifice 
in the bushing. These filaments 

collected into a bundle known 

a “strand” at a gathering de- 
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In one type of operation for making fibrous glass preforms for molding, glass 
roving feeds into a plenum chamber at the top of the machine where it is chop- 
ped into short fibers that are then deposited on mandrel. (Photo, Structurlite) 


vice where a_ surface-treating 
material called “size” is applied. 
Below this is a winding apparatus 
which winds the strand into a 
forming package. 

This basic forming 
often known as a “cake,” consists 
of one strand (usually made up 
of 204 filaments) wound onto a 
flexible tube. The forming pack- 
age is rather delicate and hence 
is merely an intermediate prod- 
uct from which the _ shippable 
forms of glass are produced. 


package, 


Glass surface treatments 

The glass filaments are very 
susceptible to abrasion from one 
another. Consequently, immedi- 
ately after forming, a lubricant 
must be applied. Also, it is nec- 
essary to bond the filaments to- 
gether in the strand; otherwise, 
they cannot be handled in subse- 
quent operations without be- 
coming very fuzzy. As described 
above, resins do not adhere to 
the glass, so an intermediate ma- 
terial known as a coupling agent 
must be applied to provide adhe- 
sion. Thus the surface treatment 
must serve three functions: 1) 
lubricant, 2) adhesive or bond- 
ing agent between filaments, and 
3) coupling agent (a primer). 

In the manufacture of certain 
types of reinforcements (yarns 


and woven fabrics), the glass is 
subjected to a great amount of 
abrasion. Consequently, the de- 
mands on the lubricant are great. 
It is unfortunate that the most 
effective lubricants act as a de- 
terrent to the resin-to-glass bond. 
In the manufacture of these ma- 
terials, therefore, it is necessary 
to sacrifice the coupling action of 
the size in order to get sufficient 
lubrication action. As a_ result, 
molding resins will not bond well 
to the yarns and fabrics, so it is 


necessary to burn off (heat- 


Styrene molding compound for 
slide viewer housing has chop- 
ped glass as_ reinforcement. 
(Photo, Owens-Corning) 








clean) the size after the weaving 


TABLE |: Types and sources of finishes for fibrous gla: 


is accomplished and then apply 
a coupling agent. This coupling 
agent is known as a “finish.” Two 
general types of finishes are used: 112 
(completely desized) 
111 Melamines 


(partly desized) 
quired, the costs permitted, and 136 


the type of resin to be used (Ta- 





Finish Used with Sources’ 


UM, CMS, HG 


OCF, JPS, F, E, M 
HG, CO, IVI, OCF, J} 


Silicones 
silanes and “chromes”; the choice 
is dictated by the strengths re- 
Polyesters, 
some silicones 
Polyesters, 


UM, HG, CMS, JPs 


Volan-A 


ble I, right). 

In the manufacturing of some 
types of reinforcements (mats, 
rovings, and chopped strands), 
the fibers are not subjected to 
rigorous abrasion, In their proc- 
essing, it is possible to apply a 
size that fulfills all of the three 
requirements. These sizes give 
good coupling action so that no 
heat-cleaning and finishing op- 
eration is required. Since this 
extra step in the manufacture is 
eliminated, these reinforcements 
are generally lower in cost than 
those that are finished. 

These plastic-compatible sizes 
contain the same type of silane or 
chrome materials as is used in 
the finishes. The amount and type 
of bonding agent and lubricant 
can be varied to give a range of 
“hardness” and “fuzziness.” In 
general, the type of coupling 
agent is dictated by the strength 
requirements of the molded part 
and the bonding agent is decided 
by the molding techniques to be 
used. 


Chopped strands 


Strands can be cut into short 
lengths for use in the manufac- 
ture of molding compounds. They 
are made by passing continuous 
strands from the forming package 
through a cutter which chops 
them into predetermined lengths, 
usually from 0.5 to 2 inches. 
Available as bulk fibers, usually 
packed in bags, they are a low- 
cost form of reinforcement. 


Rovings 


Rovings are another low-cost 
reinforcement. They are used pri- 
marily in the preform process, and 
commonly in the manufacture of 
rod stock, as well as for local uni- 
directional reinforcement. Sev- 
eral fabricators also use rovings 
for the manufacture of chopped 
strand mats, and some cut the 
rovings into fibers for molding 
compounds. 

Rovings are made from “cake” 
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phenolics, epoxies 
Polyesters 
114 Polyesters 


Garan 


Y-1100 


NOL-24 


Epoxies, phenolics, 
melamines 
General-purpose UM 


CMS, HG, UM, OCI 
JPS, F, E 
HG, UM, M, JPS, LO 
CMS, HG, UM, OC! 
JPS, F, E 
HG, OCF, UM, JPS 
F, E, CMS, LOF 


T-31 General-purpose JPS 


301 Polyesters 


OCF 


(Triallyl cyanurates 


1 Code for sources: CMS—Coast Mig. Co., Livermore, Calif.; CO—Cordo Chemical Co., N 
Conn.; HG—Hess and Goldsmith Co., a member of Burlington Industries, New Yori 
IVI -Irvington Div., Minn. Mining & Mfg. Co., Irvington, N.J.; UM—United Merchants Inc 
trial Div., New York, N.Y.; OCF—Owens-Corning Fiberglas Corp., New York, N.Y.; M—Mer 
ardi, Culver City, Calif.; JPS—J. P. Stevens, New York, N.Y.; F-—Flightex Fabrics, New York 


N.Y.; E—Exeter Mig. Co., Exeter, N.H.; 


LOF—Libbey-Owens-Ford, 


oledo, Ohio. 





packages. A number of continu- 
ous strands are wound on a tube 
to form a cylindrical package; 
the number of strands can be va- 
ried—usually 60 “end” rovings 
are made. 


Spun roving 

“Spun” roving is a newly devel- 
oped, potentially lower-cost form. 
It consists of one single continu- 
ous strand that is looped and 
wound into a roving-like form. 
Chopped spun roving is widely 
used in some forms of molding 
compounds. Preforming of spun 
roving has been difficult because 
of a tendency to stay in clumps, 
but this has been largely over- 
come by cutting to no greater 
than 1-in. lengths, and by break- 
ing up the clumps. This is done 
by means of a special “spinner” 
design. 


Reinforcing mats 


Nonwoven mats are made of 
either chopped strands or swirled 
continuous strands that are laid 
down in a random pattern, The 
strands are held together either 
mechanically by stitching or 
“needling,” or by means of ad- 
hesive resinous binders. They are 
available in many thicknesses, 
usually described in terms of 
weight/sq. ft.; mats can be ob- 
tained in weights from 0.75 to 10 
oz./sq. foot. 

Mats are lower in cost than 


woven materials, but are slightly 
more expensive than bulk 
chopped strands or rovings. The 
cost will vary according to the 
weight and bonding method em- 
ployed. 

The chopped strand mats are 
made from the basic forming 
package or from roving. The con- 
tinuous strands are cut to a pre- 
determined length (sometimes 
mixtures of lengths are em- 
ployed) and are dropped or blown 
onto a forming chain. When 
resinous binders are used, the 
mat is passed through a curing 
oven after the binder is added and 
then onto the roll-up section of 
the machine. The mechanical 
needling for bonding, where used, 
is done immediately after forma- 
tion of the mat. 

The mats made from continu- 
ous swirled strands are formed 
directly from the fiber-forming 
bushing. The strand as it is 
formed is thrown on a moving 
conveyor. The resinous binder is 
then applied and the mat passes 
through a curing oven and into 
the roll-up section. 

All these mats give essentially 
the same degree of reinforcement 
to plastics. Their major difference 
lies in their “handling” character- 
istics. Needled mats are soft and 
drapable and are available in 
heavy weights. The bonded mats 
are somewhat stiffer, but are 
stronger. The continuous strand 
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‘fer greater drawability; 
_ they can be molded to 
complex shapes than the 
without tearing. 


Milied fibers 
tinuous strands from basic 
ng packages can be ham- 
Lilled into small modules of 
ented glass. These fibers are 
able in nominal lengths from 
to % inch. They are used 
ly for anticrazing filler re- 
reement in casting resins and 
esin adhesives where they 
give greater body and dimensional 
stability to the adhesive. 


Yarns 


Yarns are made on standard 
textile equipment from the basic 
forming package. Although pri- 
marily an intermediate material 


in the manufacture of tapes and 


fabrics, they have been used for 
rod stock. However, because of 
lower cost, rovings have largely 
supplanted yarns as a direct re- 
inforcement for plastics. When 
yarns are used, they must be 
heat-cleaned and finished in 
order to get proper resin-to-glass 
adhesion. 

A form of yarn is the warp 
beam, in which many parallel 
yarns are wrapped on a mandrel. 
This form is not in widespread 
use, but is a more convenient 
form for handling a large number 
of yarns for use as unidirectional 
reinforcement. 


Surfacing and overlay mats 
Where the smoothest possible 
surface is desired on a molding, 
thin mats of staple monofilaments 
can be placed over the reinforce- 
ment. These mats offer practically 


no reinforcing, but stabilize the 
surface resin and allow a heavy 
resin layer to be used. These mats 
range in thickness from 0.010 to 
0.030 in. and have resinous bind- 
ers that include treatments for 
maximum water resistance. Un- 
like the 
use filaments of glass that are not 
collected into bundles. They are 
the blown-fiber 


reinforcing mats, they 


made either by 
process or by mechanical pulling 
onto a large drum. These mats are 
available with a silane treatment 
for use where water resistance is 
especially important. 

The difference between surfac- 
ing and overlay mats is basically 
of the 
contain 


material. 
enough 


in the stiffness 
Surfacing 
binder to make them quite strong; 
consequently, they are rather stiff. 
As a result, they are useful as a 


mats 


surfacing material only on flat or 





TABLE Il: Standard cloth constructions 





Filling 


yarn 


Warp 


Style yarn 


Type E 


106 
108 
111 
112 
113 
115 
116 
118 


450-3/2 
225-1/3 
450-2/2 
450-4/3 
225-3/2 
225-3/2 
450-3/5 
225-2/4 
450-4/5 
225-2/5 
225-4/3 
225-1/3 
225-2/2 
225-3/2 
225-4/3 
225-1/3 
225-1/2 


450-2/2 
450-4/3 
225-3/2 
450-1/2 
450-3/5 
225-2/4 
450-4/5 
225-2/5 
225-4/3 
225-1/3 
225-2/2 
225-3/2 
225-4/3 
225-1/3 
225-1/2 


70/2 
40/2 
25/2 


70/2 
40/2 
25/2 


44/2 
25/2 
12.5/1 
12.5/2 


44/2 
50/2 
12.5/1 
12.5/2 


ends & picks/in. in. 


Construction Thickness 


Weight 


56 x 56 
60 x 47 
24x 24 
40 x 39 
60 x 64 
48 x 48 
60 x 58 
90 x 60 
54x 50 


0.0015 0.85 
0.002 1.43 
0.003 1.33 
0.003 2.09 
0.003 2.46 
0.003 2.54 
0.004 3.16 
0.005 4.06 
0.004 2.80 
60 x 58 0.004 3.16 
36 x 34 0.005 3.93 
34 x 32 5.37 
42 x 32 6.00 
42 x 32 6.00 
64 x 60 6.70 
32x 21 8.70 
32 x 21 8.70 
49 x 30 , 8.90 
30x19 10.10 
30x19 10.80 
28 x 16 12.20 
28 x 16 12.20 
20x 18 12.60 
57 x 54 : 8.90 
60 x 56 12.40 
54 x 48 16.75 
42 x 36 25.90 
20 x 10 2.60 
20x 10 1.64 


26 x 20 781 
20x14 10.32 
16 x 16 14.70 


50 x 34 19.8 
40 x 28 25.6 
24 x 20 21.4 
36 x 14 ; 48.0 


oz./sq. yd. 


--Breaking Strength— 
Warp Filling Weave 


p.s.i. p.s.i. 


Plain 
Plain 
Plain 
Plain 
Plain 
Plain 
Plain 
Cr. Satin 
Plain 
Cr. Satin 
Plain 
Plain 
Plain 
Plain 
Cr. Satin 


46 52 
70 40 
50 45 
100 70 
100 70 
100 70 
150 100 
190 140 
75 60 
125 120 
160 150 
225 195 
250 200 
250 200 
300 200 

400 290 Plain 

400 290 Plain 

56 Cr. Satin 

450 360 Plain 

450 360 Plain 

450 Plain 

350 Plain 

500 450 Plain 
330 8 Har. Satin 
400 8 Har. Satin 
650 620 8 Har. Satin 
800 8 Har. Satin 

58 Leno 

82 51 Leno 


110 Plain 
120 Plain 
200 Plain 


283 Br. Twill 
314 Cr. Satin 
282 Twill 

383 Cr. Satin 
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simply-contoured parts. The over- 
lay mats have a small amount of 
binder so that they are fluffy and 
extremely drapable. Although not 
as easy to handle as the surfacing 
mats can be 


mats, the ove1 lay 


used on complex shaped parts 


Woven fabrics 
Fabrics were the first type of 
employed Al- 


in cost than mats, 


reinforcement 
though highe1 
they are widely used because they 
impart high strengths 

Many kinds of fabrics and tapes 
These 


weight, thickness, style of weave, 


are available vary in 
yarns, and glass 
Although both 


continuous and staple yarns are 


coarseness of 
fiber diameter 
used, the continuous type is most 


common because of its higher 


strength. Because of the wide 


variety of fabrics available, al- 
most any degree of thickness and 
directional properties can be ob- 
tained. Although most fabrics are 


“square” (an equal amount of 
glass runs both ways), unidirec- 


tional varieties are popular. 


Yarn nomenclature 

The fibrous 
glass yarns differs from that used 
for other types of textile fibers 


nomenclature of 


Nonwoven mats are made 
either of chopped strands or 
strands. 


swirled continuous 


(Photo, Owens-Corning) 


because of the large variety of 
identical that are 


produced. The complete nomen- 


nearly yarns 
clature consists of two basic parts 
—one alphabetical, the other nu- 
merical. A series of three letters 
describing the basic glass strand 
is used in combination with num- 
bers that identify the standard 
yarn count and yarn construction; 


for example, ECD 450-3/2. The 


first letter to be used defi 
glass composition—“E” f¢ 
trical and “C” for chemi 
“E” glass formula, which 
most often, has excellent el: 
properties while the “C” 
compounded for chemical 
ance and is used predom 
for certain types of staple 
The second letter indicat 
type of fiber—“C” for cont 
filament and “S” for stapk 
The third letter defines th: 
age fiber or filament dia 
from which the yarn is mad 
values for the 
letter are as follows: 


numerical 


0.00023 in 
. 0.00028 ir 
0.00033 ix 
0.00038 in 


Thus the letter symbol, ECD 


given above, indicates a_ yarn 


from the electrical glass 


continuous 


made 
formula in 
form with an average filament o1 
fiber diameter of 0.00023 inch 
The numbers following the let- 
ters indicate the hundred yd. /!b 


filament 


and yarn construction. The first 
number (count), 150, 450, £00, 
etc., is “oo of the approximate 
yardage of basic strand or sliver 
in one pound. Thus, yd./Ib. is eas- 
ily computed by multiplying this 





TABLE Ill: Comparison of reinforcements 





Reinforcing Applications -—— 
characteristics 
Normal 
glass 
content 
General description Jo 


Relative 
Typical materials 
application cost 


Type Directionality General use 


Electrical Low 


components 


Machine 
housings; 
rod stock 


Translucent 
sheet; truck 
body panels 


Multi- 
directional 


As desired 


35-45 


Chopped Bulk cut strands Molding cmpd. 


strands 


50-70 Preforming; Low 
unidirectional 


reinforcement 
Parts with 
simple 
contours 


Adhesives 
and castings 


Rope-like bundle of 
continuous strands 


Rovings 


Multi- Medium 


directional 


Reinforcing mats Chopped or continuous 
strands in nonwoven 
random matting 
Multi- 


directional 


Milled fibers Secondary 


bonding 


Bulk, small filamentized 
modules 


Uni- 
directional 
Multi- 
directional 


Fishing High 


rods 


Automobile 
bodies 


Unidirectional 
reinforcement 


Yarns Twisted yarns with after-finish 


To improve High 
surface 
smoothness 
High perfor- 
mance parts 
High perfor- 
mance parts 


Nonreinforcing monofilaments 
in random matting 


Surfacing and 
overlay mats 


Unidir. 
or bidir. 
Unidir. 
or bidir. 


Woven cloths with after-finish Radomes High 


available in many styles 


Woven fabrics 


Large Medium 


containers 


Woven rovings Coarse, heavy fabrics 
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er by 100. The second series 
imbers following the count 
yer (—1/2, —3/0, —4/4, etc.) 
nates the number of plies in 
nuous filament yarns. 
first digit in this series 
s the number of original 
les (strands) twisted and is 
rated by a diagonal line from 
second digit that indicates the 
ber of these units plied. The 

i] number of strands is deter- 

ed by the products of these 

» numbers (0 is multiplied as 

Plies in staple fiber yarns are 
shown by a single number sep- 
arated by a diagonal from the 
count number. 

Fibrous glass cloths are desig- 
nated by a three letter symbol. 
The first letter designates the 
type of glass combination used— 
“BE” for electrical, “C” for chemi- 
cal. The second and third letters 
indicate the type of fiber used for 
the warp and the filling yarn, re- 
spectively—“C” for continuous 
filament, “S” for staple fiber. 

Table II, p. 475, listing standard 
cloth constructions shows only 
those fabrics developed by 
Owens-Corning Fiberglas Corp. 
over a period of several years and 
currently in industry-wide usage 
in the electrical, industrial, and 
plastics fields. 

In view of the normal trend in 
the textile field to develop lower- 
cost fabrics further to expand 
present markets and to develop 
new end uses, weavers have de- 
veloped a complete line of fabrics 
using the coarser 150s filament 
yarns. These can be obtained in 
plain, unidirectional, satin, and 
twill weaves. Satisfactory per- 
formance, physical properties, and 
low costs make these fabrics ideal 
for reinforcement for plastics end 


uses. 


Woven rovings 


Woven rovings are a relatively 
new form of fibrous glass rein- 
forcement, but they are becoming 
increasingly popular because they 
are thick, give high strengths to a 
part, and are lower in cost than 
conventional fabrics. Like the 
conventional fabrics, they are 
available in a wide variety of 
weaves. 

Also known as “roving cloths,” 
hey are made by weaving rov- 
ings into coarse, heavy, drapable 
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Woven fibrous glass rovings are 
thick, impart high strength to 
finished products, and are lower 
in cost than conventional fab- 
rics. (Photo, Owens-Corning) 


fabrics. Because they are made 
from rovings rather than yarns, 
heat-cleaning and finishing is un- 
necessary; the original size pro- 
vides satisfactory resin-to-glass 
adhesion. 


Economics 

As already mentioned, there are 
significant differences in the costs 
of the various reinforcing mate- 
rials. It can be stated generally 
that those forms that give the 
highest strength to a reinforced 
plastics part are the most costly. 

The least costly forms (chopped 
strands, rovings, and mats) im- 
part a nondirectional strength to 
the molded part. The more ex- 
pensive woven materials are 
highly directional; that is, they 
give strength in one or two direc- 
tions only. Therefore, a brief con- 
sideration of the strengths of 
panels would show that the woven 
materials are a much more effi- 
cient reinforcement. 

However, this can be mislead- 
ing because the strength of a part 
made with nonwoven reinforce- 
ments is spread in all directions 
and in many cases this is highly 
desirable. Also, the glass content 
of a part has a prime effect on the 
strength and, because of their 
geometry, woven reinforcements 
give substantially higher glass 
content than nonwoven rein- 
forcements. 


Nevertheless, on a _ cost-per- 


pound basis, a breakdown of the 
materials will show the woven 
fabrics, yarns, and surfacing over- 
lay mats to be the most expensive. 
The woven rovings and milled 
fibers are less costly. The rein- 
substantially 
while 


forcing mats are 
low-cost 
rovings and chopped strands are 


the lowest-cost forms that are 


reinforcements, 


available. 

There are many reinforcements 
available for plastics. Each mate- 
rial offers a particular combina- 
tion of handling characteristics, 
degree of reinforcement, and eco- 
nomics. Thus, choice of reinforce- 
ment has great bearing on the 
successful design of a reinforced 
plastics molding. (See Table III, 
p. 476, for a comparison of re- 
inforcements. ) 
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Synthetic and Cellulosic Fibers 


BY H. R. SCHWARZ* 
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Industrial fabrics (American Felt 
Co.), produced by mechanically 
interlocking synthetic fibers, have 
the physical characteristics of 
wool felt and the thermal and 
chemical properties of synthetic 
fibers. The felts have increased 
resin capillary absorption, great- 
ly reduced surface fiber migration, 
high abrasion resistance, high im- 
pact strength, low moisture ab- 
sorption, and low electrical 
conduction properties. 


A copolymer of vinyl chloride 
and acrylonitrile (Dynel, Union 
Carbide Corp.) which is now used 
in overlays for fibrous glass lam- 
inates, improves weathering, re- 
duces shrinkage problems, im- 
proves wetting properties, and is 
low in cost. The material is avail- 
able in woven or nonwoven 
fabric in suitable weights for 
overlays. The surface not only im- 
proves abrasion resistance of the 
laminate, but improves resistance 
to chemicals and water damage. 


Overlay-grade laminating papers 
impregnated with a new modified 
resin (Cyzac 2352, 
American Cyanamid Co.) may be 
laminated directly to wood sur- 


melamine 


faces to produce, at moderate cost, 
a transparent, colorless finish with 
good surface properties. Printed 
laminating papers impregnated 
with another modified melamine 
resin (Cyzac 2247) are used in 
conjunction with the first resin 
to produce decorative surfaced 
hardboard for wall panels, door 
panels, cabinets, low-cost furni- 
ture, and TV cabinets. 


A fire-retardant _ stretchable, 
cross-creped industrial paper ma- 
terial (X-Crepe, Cincinnati In- 
dustries) has been developed for 
lamination to vinyl film. The 
paper, available in roll or sheet 
form, can be stretched 15 to 60% 
longitudinally .and 15 to 45% 
laterally. It can also be die-cut, 
sewn, or slit; fed from rolls into 
high-speed machinery; glued, 
cemented, or saturated; formed 
under heat and pressure; and em- 
bossed, indented, or printed. 


Chemically shrunk acrylic (Or- 
lon) felts available commercially 
(American Felt Co.) in weights 
ranging from 0.5 to 8 Ib./sq. yd. 
are expected to have considerable 
application as overlays in rein- 
forced plastics items. 





© att and cellulosic fibers— 
in nonwoven or fabric form— 
play an important role in the de- 
sign of high-pressure 
pressure laminates. The proper- 
ties of the individual fibers which 
are commonly used for these ap- 
plications are shown in Table I, 
p. 479. 

High-pressure laminates: Cot- 
ton is the most important raw 
material today for those 


or low- 


used 


* Wellington Sears Co., Inc., 65 Worth St., 
New York 13, N. Y. 

Recent Developments and References were 
prepared by the editors. 
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high-pressure laminates requir- 
ing good mechanical properties 
such as_ high-impact strength, 
superior bond strength, and good 
machining properties. The fibers 
possess the very desirable com- 
bination of good strength and 
relatively low extensibility. They 
have the additional advantage of 
widespread availability and low 
cost. 

Cotton fabrics are generally 
supplied as grey goods, that is, as 
they come from the loom, and are 
not subject to any wet finishing 


operations. However, they n 
some cases be supplied desiz 
“purified.” Desizing consists ¢ 
moving the starch added t 
warp to assist in the weaving 
eration, as well as the natural 
and waxes inherent in the co 
fiber. The term “purified” is 

to denote fabrics which, in addi 
tion to being desized or scoure: 
are bleached and_ thorough! 
washed by water to remove an 
electrolytes that migh 
have a detrimental effect on th: 
properties of the finished laminate 

Other textile fibers, notably 
nylon, have special properties 
that make them suitable for many 
useful laminated products. Nylon 
for example, contributes to the 
laminate good electrical insulat- 
ing properties, high 
strength, and resistance to bac- 
terial attack. Rayon has found 
only limited uses in the high- 
pressure laminating field. High- 
tenacity rayon has been used for 
certain applications where high 
tensile strength is a factor. Acryl- 
ic fibers have also been used to a 
limited extent for electrical lam- 
inates. 

Low-pressure laminates: Glass 
fiber is still, by far, the most im- 
portant textile raw material in 
this field, whereas cotton has 
found few, if any, commercial ap- 
plications, other than as an over- 
lay material. On the other hand, 
filament nylon fabrics are being 
used successfully as reinforce- 
ments for low-pressure laminates 
designed as backing boards for 
bomber fuel cells. Nonwoven 
Dacron! batts used for reinforcing 
polyester and epoxy resins are 
said to contribute good abrasion 
resistance, in addition to im- 
proved electrical properties, more 
flexibility, and lighter weight. 
They are particularly suitable for 
the molding of deep-draw lam- 
inates since they readily conform 
to complicated shapes. A recent 


salts or 


impact 


1 Trademark, E. I. du Pont de Nemours & Co., 
nec. 
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pment has been the use of 
fabric overlays for glass- 
ced laminates. These over- 
eatly improve resistance to 
e wear, chemical attack, 
veather. Acrylic fiber veils 
erlays have also been used 
ovide an extremely smooth 
in automotive applications 
ylic, polyester, and nylon 
are further being adapted 
verlays to various materials- 
ling applications and end- 
lucts demanding good cor- 
on resistance. Synthetic fiber 
veil-covered surfaces offer im- 
proved chemical resistance, ultra- 
iolet light resistance, good 
dielectric factors, and a harder 


surface. 


influencing factors 

There are many factors involved 
in the selection of a textile fiber 
and fabric structure for a plastic 
laminate. It should be recognized 
at the outset that the fiber itself 
is the important element of the 
fabric contributing to the strength 
of a laminate (see Table I, right). 
When a continuous filament yarn 
fabric is used as reinforcement, 
the tensile strength of the lam- 
inate is influenced directly by the 
yarn strength. In the case of a 
laminate reinforced with a spun 
staple yarn fabric, on the other 
hand, neither the strength of the 
yarn nor the fabric itself has a 
bearing on the tensile 
strength of a laminate. It is the 
strength of the individual fibers 
which is the significant factor in 
the strength of the laminated 
product. The fibers in the spun 
yarn structure are surrounded by 
the resin which prevents them 
from shifting when stresses are 
applied to the laminated stock. 
Thus, the ultimate strength of the 
yarns themselves is never real- 
ized. 


direct 


Another important factor hav- 
ing an effect on the laminate 
strength is the elongation of the 
fiber. Assuming that the elonga- 
tion characteristics of the fiber 
and the resin are approximately 
the same, it is the fiber strength 
that is the determining factor 
within the limits of the effective 
adhesion between the fiber and 
the cured resin. To illustrate the 
importance of both strength and 


lemark, Union Carbide Corp. 
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TABLE |: Properties of textile fibers 





COTTON’S natural fiber twist enables spinning of strong yarns. Cotton is 
durable, absorbent, resistant to stretching and heat; it bulks and insulates 
well, has high wet strength. Resistance is low to acids and mildew, but high 
to alkalies and solvents 


RAYON, a regenerated cellulose in staple or filament form, is industrially most 
important in high-tenacity form, with outstanding qualities of high strength 
combined with light weight. Many of its other properties are similar to those 
of cotton, but wet strength is lower. 


FORTISAN! is a strong filament yarn of oriented and saponified regenerated 
cellulose. The new, highly oriented “Fortisan-36” has exceptional strength, 
stretch resistance, and dimensional stability. Chemical and other characteristics 
resemble cotton. 


NYLON is a chemically synthesized organic fiber, both staple and filament, 
available in high-strength forms. It has very high tenacity, wet or dry; ex- 
cellent abrasion- and flex-resistance; toughness; elasticity; resistance to heat 
and alkalies; excellent electrical qualities. 


ORLON? acrylic staple fibers are light, strong, resilient, dimensionally stable, 
low in moisture absorption and are nonconductors of electricity. They show 
good resistance to heat, strong acids, mildew, bacteria, ultra-violet rays, and 
atmospheric effects. 


DYNEL'’, staple fiber of vinyl and acrylic origin, has many properties similar 
to Orlon. Though sensitive to heat, Dynel has excellent resistance to strong 
alkalies as well as acids, and will not support combustion. 


DACRON?, polyester staple fiber, is water-repellent, quick drying, dimen- 
sionally stable, with good electrical properties. It has good strength, flex life, 
and shape retention, and resists abrasion, heat, and many chemicals. 


1 Trademark, Celanese Corp. of America 
2 Trademark, E. I. du Pont de Nemours & Co., Inc 
8 Trademark, Union Carbide Corp. 





elongation in laminate strength « tory. Provided minimum strength 


properties, consider high-pressure 
laminates reinforced with spun 
nylon fabric. The tensile strength 
of nylon-base laminates is not as 
high as that of laminates rein- 
forced with cotton fabrics. For, 
despite the higher strength of ny- 
lon, the fiber’s lower modulus of 
elasticity does not permit the 
superior strength of the fiber to 
be fully utilized when incorpo- 
rated in a rigid plastic structure. 
On the other hand, the fiber te- 
nacity has a direct influence on 
the high impact strengths pos- 
sessed by the nylon-reinforced 
laminates. 

Fabric specifications covering 
textile materials for laminating 
purposes generally include mini- 
mum breaking strength require- 
ments. One of the principal 
reasons, of course, is to insure 
uniformity of material. Fabric 
breaking strength can be easily 
determined by any textile labora- 


values are met in addition to other 
specification requirements, it is a 
definite indication that the fabric 
in question is up to standard. 
Generally, plastics produced by 
laminating techniques are rigid, 
having a high modulus of elastic- 
ity. Accordingly, stretchability 
and resiliency normally associated 
with fabric structures formed by 
the interlacings of twisted yarns 
are not factors affecting the prop- 
erties of the laminated material. 
These fabric characteristics, how- 
ever, are significant in the case of 
textiles for postforming stock. 


_Nevertheless, the particular form 


in which the fibers are introduced 
to the resin does have an influ- 
ence on the ultimate properties of 
the laminate. 


Types of fabric 


Nonwoven fabric: Nonwoven 
fabrics or mats are generally made 
with random fiber distribution and 
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bonded with resins which are 
compatible with those used in the 
Laminates 


laminating process 


made from the random _ non- 


woven material have impact, 


flexural, and tensile strengths 
just as high in the diagonal di- 
rections as in the usual machine 
and cross-direction 

Nonwoven fabrics are used in 
the manufacture of laminated 


products requiring sharp pro- 
jections or edges, mirror-like ma- 
chined surfaces, and _ superior 
mechanical strength. An early ap- 
plication was the noiseless gear 
for electric clocks. The balanced 
strength characteristics of lam- 
inates with random fiber rein- 
forcement made it possible to pro- 
duce fine-toothed gears without 
weak spots in the teeth. High- 
speed machining of the laminates 
without damage was made pos- 
sible 


Anothe: 


unusually good mechanical prop- 


good example of the 


erties of laminates reinforced in 
this manner is the textile bobbin 
head. Tests shown that 
heads fabricated from these lam- 
inates have nearly twice as much 
impact-fatigue resistance as the 
next strongest type (paper-and- 


have 


canvas-reinforced). 

There has also been some ac- 
tivity in the use of papers based 
on synthetic and cellulosic fibers 


for reinforcing laminates, but 


most of the work in this area is 
still largely in the experimental 
stage 

Woven fabrics: The density and 
positioning of the individual fibers 
in the fabric structure must be 
considered in developing the op- 
timum laminate to be used for a 
given application. 

Fiber in fabric form has certain 
advantages which are utilized in 
laminating production. 

Probably the single most im- 
portant factor is the extremely 
uniform distribution of the fiber 
in woven fabrics. This high de- 
gree of uniformity enables the 
plastics manufacturer to combine 
many layers of varnished cloth 
together to form a laminate hav- 
ing a homogeneous structure. 
Furthermore, fabric has the ad- 
vantage of mechanical strength, 
enabling it to be processed readily 
without damage by continuous 
methods. 

Generally speaking, the lamin- 
ating varnish has a better oppor- 
tunity to penetrate the more 
porous structure of spun staple 
yarns than the more compact and 
denser filament yarns, especially 
in the case of the heavier-weight 
fabrics. In many cases, economic 
considerations necessitate the use 
of comparatively heavy fabrics for 
mechanical laminates, because of 
their lower cost per pound. 

The amount of yarn twist has a 


Dacron fibers are made into batts in needle loom. Used as a reinforcement or an 
overlay, the batts are more drapable than bonded mats. (Photo, Troy Mills) 


definite bearing on the d 
resin penetration. Fabric 
from twisted yar: 


necessarily 


softly 
though not 
from a textile standpoint, 
theless, allows more rx 
penetrate the fabric st; 

This results in a stronge: 
inated product. Another inf 

ing factor on the propert 
fabric-base laminates is 
crimp. Highest tensile str: 

are realized by having the 

lie as flat as possible in the 

of the laminate. In this po 

the full reinforcing effect o 
individual fibers can be ut 

to the best advantage. On 
other hand, fabrics with a 
yarn crimp tend to increas 
shear strength of the laminat 

The effects of the various com- 
ponents must be carefully con- 
sidered in the selection of a fabri: 
construction for a particular end- 
use. In the majority of cases it is 
desirable to use a fabric having 
an equal distribution of strength 
in the warp and filling in order to 
obtain balanced strength charac- 
teristics in the laminated product 
By cross-laminating, however, it 
is possible to use fabrics with un- 
equal strength distribution and 
still obtain laminates with bal- 
anced properties. For 
applications it may be advan- 
tageous to have the strength 
largely in one direction; in these 
instances, so-called unidirectional 
fabrics are employed. 

The bond strength of laminates, 
and by this is meant the adhesion 
between the fabric plies, is af- 
fected to an important degree by 
the surface characteristics of the 
fabric. A softly twisted spun yarn 
construction, presenting a fibrous 
surface and a high degree of 
fabric “pebble” or surface texture, 
results in an interlocking effect 
when the fabric layers are com- 
bined during the laminating proc- 
ess by means of heat and pressure 
At the other extreme, a smooth 
surface, finely-woven fabric made 
from continuous filament yarns 
may have a tendency to delam- 
inate easily. Therefore, a fabric 
of the latter type should not be 
used for those applications re- 
quiring a high degree of bond 
strength. 

The tightness of weave, as al- 
fected by warp and filling yarn 


certain 
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id thread count, also has an 
mn the laminate properties, 
larly from the standpoint 
n impregnation. It is the 
ation of yarn and fabric 
we that influences the 
ties of the final laminated 
ct. The type of weave must 
ye taken into consideration 
w of its effect on yarn crimp, 
ity, and surface character- 


Types of weave 


As an indication of just how 
many different types of weave are 
available to the laminator, listed 
below are definitions of standard 
cotton industrial fabrics based on 
generally accepted trade practice. 
Lawns: These are lightweight, 
high-count staple fabrics made in 
plain weaves from both carded 
and combed cotton yarns, general- 
ly with yarn numbers 60s or finer. 

Print cloth: Made from coarser 
yarns than those used in lawns, 
warp 
filling 


generally 30s yarn and 
about 42s yarn. Print 
cloths are woven in a large num- 
ber of thread counts. 

Sheetings: The term “sheeting” 
is applied to a plain-weave cotton 
fabric using carded singles yarns 
for warp and filling. 

Drills: Drills are 3-harness 
twill constructions, made with the 
ends interlacing, 2 up and 1 
down. Woven with carded singles 
yarns, the drills are available in 
a wide range of widths and con- 
structions. 

Osnaburgs: This term is applied 
to plain-weave fabrics which are 
of lower count and of coarser 
yarns than sheetings. They may 
be classified as “coarse sheetings.” 
In count, they range from about 
24 by 16 to 40 by 32. 

Ducks: Cotton duck is a broad 
term used to denote a consider- 
able range of firm, heavy, plain- 
weave fabrics. In the case of so- 
called flat ducks, singles warp 
yarns are woven in pairs. There 
are several general types of duck 
based on differences in construc- 
tion as follows: a) duck in which 
both warp and filling yarns are 
singles; b) duck in which the 
warp yarns are singles and the 
filling yarns plied or twisted; 
¢) duck in which both warp and 
filling yarns are plied or twisted. 

Following are the definitions of 


SYNTHETIC AND CELLULOSIC FIBERS 


certain types of cotton ducks that 
found a 
pressure laminating. 

Single filling duck: A flat duck 
from 


have place in high- 


of medium weight made 
singles warp yarn, sized, two ends 
woven as one, and singles filling 
yarn. 

Army duck: Army-type ducks 
are firmly woven ducks in which 
both warp and filling yarns are 
plied, free from added warp 
sizing. They are made in a wide 
range of widths and construc- 
tions. A standard army duck con- 
struction laminating 
would be 37 in. wide, 10.10 oz./sq. 
yd., and 54 by 42. 

Numbered ducks: 
firmly woven, plied yarn ducks, 
made in a great variety of widths 
and constructions. The weights 


used for 


These are 


are designated by numbers, start- 
ing with a No. 14/0 weighing 32 
oz. to the linear yard, 22 in. wide, 
all the way to a No. 12 duck, 
weighing 7 oz. to the linear yard, 
22 in. wide. 

Chafer duck: This includes a 
range of plied and singles yarn 
fabrics, usually constructed to 
provide an equal thread count and 
breaking strength in warp and 
filling. The weight range is from 
about 8 oz. to 17 oz. to the sq. 
yard. 

Gear duck: Gear duck is so- 
called because it has had wide use 
in the manufacture of laminated 


gear stock. A 
ducks, 


army, and special plied yarn con- 


wide variety of 
including single filling, 
structions, are used for this pur- 
pose and similar applications by 
the plastics industry. They are 
generally made to meet user’s 


specifications. 
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In manufacture of reinforced plastics playground slide, overlay woven of Dynel 
acrylic fibers is used to provide abrasion resistance. (Photo, Union Carbide) 
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Asbestos Reinforcements 


BY D. V. ROSATO* 


reinforcements are 


available in a variety of forms, 
such as felts, mats, papers, asbes- 
tos molding compounds, prepared 
asbestos fibers, and cloth or yarn, 
and are used to provide, among 
other advantages, increased stiff- 
ness, heat resistance, chemical re- 
sistance, and insulation 

Some 30 or more minerals of 
fibrous crystalline structure com- 
prise the asbestiform group, but 
only six have economic signifi- 
cance: chrysotile, crocidolite, am- 
osite, anthophyllite, tremolite, and 
actinolite. The type of asbestos 
most commonly used in commer- 
cially available felts and mats is 
chrysotile, a hydrated silicate of 
magnesium. Felts and mats are 
available with all-chrysotile fibers 
or a combination of chrysotile fi- 
bers with cotton, rayon, or glass 
fibers. When a combination of fi- 
bers is used, lower mechanical 
properties are generally obtained. 
The principal purpose for com- 
bining fibers is to permit products 
with variations in properties 
which will be in direct proportion 
to cost of products. The all-chrys- 
otile felt or mat makes available 
plastics with exceptionally high 
modulus of elasticity values. Val- 
ues ranging from 5 to 6 million 
p.s.i. are obtained in the laminate. 


Felts, mats, and papers 
Asbestos felts and mats, (e.g., 
Pyrotcx'), are composed of me- 
chanically opened asbestos fibers 
which been processed 
through carding machines that 
arrange the fibers in a tenuous 
web. The carding process is a 
basic step in the manufacture of 
practically all asbestos textiles. 
Sheet materials approximately 10 
mils in thickness are referred to 
as “felts”; sheet materials with 
thicknesses greater than 10 mils 
are referred to as “mats.” 
Asbestos papers (e.g., Novabes- 


have 


"Chief Engineer-Product Mer., Reinforced 
Plastics Dept., Raybestos-Manhattan, Inc., 
Manheim, Pa 
References were prepared by the editors 
Trademark of Raybestos-Manhattan, Inc 
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tos') are the result of a chemical 
process that produces dispersed, 
single, long-fiber asbestos. Prod- 
ucts made with this material have 
an extremely fine, smooth, uni- 
form, flexible, and long fibrous 
structure. They differ from com- 
mercial papers in that they con- 
tain no filler materials such as 
cement or reprocessed pulp. 
Asbestos fabrics have been used 
successfully for a number of dec- 
ades. Products have generally 
been made by high-pressure cur- 
ing where electrical and/or me- 
chanical requirements exist. 


Processing 

Standard reinforced plastics 
molding techniques can be used 
in fabricating asbestos-reinforced 
plastics. Felts are readily handled 
in wet or dry lay-ups. Felts con- 
taining no resin binder can be wet 
readily, but cannot be handled in 
large unsupported sheets. 

Felts are also available with ap- 
proximately 3 to 5%, by weight, 
of a binder which is compatible 


with all the different resi: 
nolic, epoxy, silicone, et 
felts can be used in unsu 
sheets. The ability of the 
to wet satisfactorily wit] 
and retain wet strength 
illustrated by the fact th: 
can be used in continuou 
nating processes or put in 
drying towers for the pur; 
making prepregs. Felts wit! 
ers can be sent unsup 
through 60-ft. vertical tow: 

Bulk factor of felts or n 
approximately 3 to 1 when ing 
pressures of 400 to 500 p.s.i. are 
used. The ratio is 3 to 2 
curing pressures are 10 to 50 ps 

In parallel lay-ups using asbes- 
tos felts or mats, the physical 
properties are in the ratio of 3 
to 2 when going from the longi- 
tudinal to the transverse direc- 
tion. The longitudinal direction js 
the machine direction of product 
These products can be oriented in 
various patterns in order to pro- 
duce laminates having varying di- 
rectional properties. To obtain an 
sheet (properties the 
same in all directions in the plane 
of the sheet), the felts need only 
be laid up 90° to each other. 


isotropic 


Asbestos molding compounds 

Ashestos fibers are used as re- 
inforcements or fillers for mold- 
ing or premix compounds. These 


Applications for asbestos-reinforced plastics include: 1) missile fin; 2) pinion 
gear; 3) airfoil section; 4) rocket launcher body tube; 5) honeycomb core; and 
6) electrical switch gear. (Photo, Raybestos-Manhattan, Inc.) 
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pounds include vari- 
if resins (polyester, 
mine, etc.). Molders 
to improve or obtain 
ving characteristics: 
| stability; elimination 
surface; impact; chem- 
ince: flow of molding 
in use with or without 
iforcements; reduced 
heat and flame resist- 
nce irability; and lowered 
st of compounds. 

For certain applications, asbes- 
tne cheet materials require filler 
material in order to take care 
f nonuniform cross-sections. As- 
bestos-phenolic resin molding 
mpounds are available that can 


val page 


be used for such purposes in con- 
‘unction with sheet materials or 


lone 


Asbestos preforms 

Basically, two types of preform 
machines are in use. One is 
equipped with an automatic cut- 
ter which cuts roving at a uniform 
rate. The cut roving in turn is 
leposited on a preform screen. 
Chopping equipment differs from 
that used with fibrous glass in 
that glass choppers need only 
bend” glass, whereas asbestos 
as to be “cut.” The second ma- 
hine is a “blown” preform type 
n which prechopped glass and 
asbestos fibers (with or without 
resins) are blown through a hose 
onto a preform screen. 

Other types of machines and 
techniques involve preparing a 
slurry or water mixture which 
contains asbestos, etc. A perfo- 
rated screen dipped into the 
slurry has asbestos, etc., dispersed 
on it when removed. Drying and 
resin treatment then follow this 
operation. 


laminate properties 


The physical properties of lam- 
inates are largely dependent upon 
the type of mold, molding pres- 
sure, and the asbestos-resin ratio. 
These characteristics are similar 
to those found in other types of 
reinforced plastics. The flow char- 
acteristics of laminating resin 
contained in treated felts or mats 
should be established to coincide 
with the molding or laminating 
pressure and techniques to be ‘em- 
ployed. The resin flow is deter- 
mined by weighing 4-in. squares 
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CORDOPREG* 
+ MOBALOY* 


NEW PREPREG PRODUCTS 
FOR AIRCRAFT, 
MISSILES, ROCKETS 


Quality-controlled pre - impregnated 
glass fabrics and uniform tension rov- 
ings available with these stabilized 
CORDO RESINS: 

* POLYESTER * SILICONE 

* EPOXY * DAP 

* HIGH TEMPERATURE PHENOLIC 

* HIGH TEMPERATURE EPOXY 
approved and specified by leading 
manufacturers for aircraft, guided mis- 
siles and rocket components. 
CORDOPREG + MOBALOY offers 
outstanding advantages to the molder, 
as it may be easily and rapidly han- 
dled in die cutting and press loading 
and is ideal for automatic processing. 
CORDOPREG -- MOBALOY irtu- 
ally eliminates Waste, assures consist- 
ently high quality with increased press 
output, and lowers tool and overhead 
costs. 
CORDO leadership in research and 
development is available for econom- 
ical, accurate evaluation of new ap- 
plications. Write for catalogs and full 
information. 


MOLDING PRODUCTS INC. 
230 Park Avenue * New York 17, N.Y. 
Dept. C-2 


®Registered 
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OLKA-FLOC 


Pure, Finely Divided Wood Pulp 


A versatile formulating aid that gives 


strength to your plastics molding compounds 


Solka-Floc* is a chemically pure wood cellulose, non-abrasive 
and relatively inert to acids, alkalis and solvents. 

Through its use as a formulating aid you can obtain 
strength, heat stability, improved wear when used with phe- 
nolic, urea, melamine and polyester resins. 

Solka-Floc is available in a wide range of grades and 
prices to meet your specific requirements. For samples and 
details on how Solka-Floc will benefit your product, write 
Dept. FL, at our Boston Office. 


* Available in Canada from Brown Forest Products, Ltd., Montreal (Alpha Floc) 


BROWN [ij COMPANY 


Berlin, New Hampshire 
General Sales Office: 150 Causeway Street, Boston 14, Mass. 


(approximately 25 ¢ 
after pressing for 5 
F., under 400 p.s.i. | 
Asbestos felts and 1 
cifically tailored for h 
electrical, and/or hi 
ture applications. T 
using these products ; 
rockets, aircraft stru 
walls, electrical genx 
bine wheels expose: 
radomes, flame-resista 
honeycomb construct! 
resistant decorative pa 


Types of laminates 


Asbestos-phenolic laminate: 7 
date, the majority of the work 
involving asbestos felts and mats 
has been with phenolic laminating 
resins. Asbestos-phenolic lami- 
nates can be used at elevated 
temperatures. Parts have with- 
stood temperatures of 2500° F. { 
60 sec., and 3500° F. for 6 to | 
seconds. Parts requiring | 
strength have been used in con- 
tinuous exposure to a temperatur 
of 300° F. for periods of at leas 
1 year. Where thermal insulatior 
was of prime consideration, thes: 
products have been subjected t 
5000° F. for short periods. Wher 
dimensional stability of parts is 
required, these products are use- 
ful. Laminates and molded prod- 
ucts have been subjected to tem- 
peratures of 300 to 350° F. in dr 
or wet steam with relatively 1 
change in dimension or strengt! 

To develop maximum strengt! 
parts have been postcured fo 
different cycles of time and tem- 
perature ranging from 1 to 5 days 
and 250 to 500° F. Time and tem- 
perature cycles for postcuring de- 
pend on thickness and shape « 
part. If blisters or delamination 
occur during the postcure, in- 
creased curing time at lower tem- 
peratures or longer press cur 
cycle is recommended. Postcuring 
need not be conducted with parts 
in press mold. For requirements 
where initial strength does not 
have to meet maximum proper- 
ties and it is desired to subject 
parts for long periods of time at 
300 to 350° F., no postcuring is 
recommended. 

Asbestos - silicone laminates 
Felts impregnated with silicone 
resin produce exceptionally heat- 
resistant laminates or moldings. 





As an example, 5 to 10 hr. ex- 
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Cre itive papers from the mills of MOSINEE 


00° Ff 
r 6 te 
ing 


1 in con- 


Fy Mosinee’s wide experience in working with major plastics 
at least manufacturers may pay off for you. For years their research 
and development departments have been custom-designing 


=<: in the plastics indiuly... === 
s. “a 


are use- 


nperatu 


low-cost papers replace 
“i” | expensive traditional materials 


led prod- 
1 to tem- 





strengt! 
strengt! F : 
ated Offering a combination of economy and versatility, Mosi- HERE ARE 6 GOOD REASONS FOR CALLING ON 
and tem- nee creative papers are proving their worth throughout MOSINEE FOR YOUR SPECIAL SULPHATE PAPERS: 
to 5 days industry. These special sulphate papers are being used 
j ten where paper was never before even considered. And 1. A proven record for creating outstanding 
; em- ; i 
mi ' they're performing as well or better than the more.costly custom-tailored papers 
uring de- , : . 
materials previously used. E : teas 
ee ; ee . Extensive research facilities 
shape With scientifically controlled processes, Mosinee can 
minatior produce papers possessing an amazing variety of chemi- . Specially developed quality controls 
ure, in- al 2 IS1CZ -rties i ing hig ielectri . 
vl pri ae pe one nen high dielectric . Nearly 50 years of experience 
I gth... mold, fame, water and corrosion resistance 
ess cure resin holdout or absorbency. Especially important, . Technical consultants in your area 
ostcuring a sinee can quantity produce these papers with depend . Flexible production capacity 
ith parts able uniformity. 
irements Chances are Mosinee may already have answers to fabricating, 
Hoes not processing or packaging problems you are now working on! 
proper- Mail the coupon below for more complete details. 
» subject 
time at MOSINEE PAPER MILLS CO., Dept. MPE-7, Mosinee, Wisconsin 


mri is Please furnish details on how you can create special 
uring ! 


f Papers to meet our needs. 
' 
silicone oo ON ae ee Om 
lly heat- mi? PRODUCT chien , ’ 


noldings as PAPER MILLS COMPANY ADDRESS 
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Plymouth Cotton Flock and Filler 
for plastics reinforcement 


@ Even in strong sunlight, you can see that Plymouth cotton 
flock and filler is spotlessly clean. In fact, it is recommended 
as a filler in thermoset dinnerware and other products where 
CLEANLINESS and IMPACT strength are vital. 

Plymouth flock and filler is always completely uniform, 
assuring you of products with full, lasting impact strength. 

Plymouth cotton flock and filler is made from the finest, 
selected 100% cotton materials, carefully reduced to the pre- 
cise size your particular product requires. This careful grad- 
ing process, plus “sunlight cleanliness,” makes Plymouth 
cotton flock and filler a superior one. 

Test Plymouth flock and filler in your own plant. Write for 
samples and full details. 


PLYMOUTH FIBRES co. uc. 


BROOKLYN 1, NEW YORK 


197 PLYMOUTH STREET 





posure of these parts ; 
produces relatively 
change and the parts ; 
strength properties, 


Heat resistance 

Being a mineral, as} 
great heat resistance. a) 
heated to high temperatu 
out burning. This is o; 
major reasons for its y 
inforcing plastics. 

When asbestos is comb 
various resins, its beha) 
not be directly related t: 
alone. As an example, ; 
phenolic laminates, wl 
jected to 5000° F. for 
period of time, will ret 
chanical strength propert 13 
bestos alone would retain yer 
little of its strength properties 
However, the fact that ashesto< 
alone can be subjected to tem. 
peratures above 2500° F. without 
complete decomposition or melt- 
ing enables asbestos-reinforced 
plastics to retain a good portion 
of their strength at elevated tem- 
peratures when combined wit} 
heat-resistant resins. 


Applications 


Asbestos felts and mats ar 
specifically tailored for high phy- 
sical, electrical, and/or high-tem- 
perature applications. Typical 
fields of interest for these mate- 
rials include: missiles, rockets 
aircraft structures, firewalls, 
electrical generators, turbine 
wheels exposed to heat, radomes 
flame-resistant paneling, honey 
comb construction, and _heat- 
resistant decorative paneling 
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to test for 


the plastics field 


If you have anything to sell 


hemicals, materials, machines, or equipment... that the fast-growing plastics 


industry can use, now is the time to establish your company firmly in the plastics market. 


[In 1956 material production reached the four billion-pound level ...and the outlook is for 


continued expansion. The place to start your sales program is in MODERN PLASTICs, the 
one plastics magazine that stands up to this 3-way check for maximum advertising impact: 


The 
99.000 di of MODERN 
PLASTICS includes the largest paid cir- 


tribution 


ilation covering the two basic areas 
of the plastics market. These are: 
1. the plastics industry itself— 
(a) the processors who mold, extrude 
r otherwise fabricate plastics mate- 
nto products and parts; (b) the 
materials suppliers. 


2. the ‘‘end users’’ of plastics in 
many different industries—who in- 

rporate plastics components in the 
products they make. (Soon as their 
volume is big enough, they often set 














12 months of effective selling...with a single ad 


ard “‘how-to-do-it” reference work of the plastics 
nce n September). It is packed with 
ed the year ‘round includes a 110-page 
astics Properties Charts, a report oncurrent 
levelopments in plastics materials, operat- 
ng procedures, engineering and methods, 
and technical data 


> a year 


IT SELLS! A comprehensive personal 
nterview study shows the average reader 
refers to it 40 times a year. Seven out of 
ten say they bought products as a direct 
result of using the Encyclopedia 


Annual closing date: June 20th. 


up “captive” plastics plants, or buy 
out existing plants and incorporate 
them into their own operations. ) 
3ecause MODERN PLASTICS plays a 
major role in the field’s continuing 
growth, because it is constantly in the 
vanguardof new product explorations, 
it is today the recognized voice of 
these plastics converters and users. As 
a result, it’s literally “the” plastics 
magazine, with a record-high, all-paid 
circulation that has matched the 
market’s growth stride for stride 
since the industry’s infancy. 


MODERN PLASTICS is the 
overwhelming choice of executives 
with buying authority. For example, 
a Starch survey* made at the 1954 
National Plastics Exposition showed 
that MODERN PLASTICS gives these 
men more help than all other maga- 
zines in the field combined! 


The editorial aim of MODERN PLASTICS 
is to increase the use of plastics ma- 
terials throughout industry ... wher 
ever they fit the job. It serves all 
facets of the field . . . the makers of 
plastics, the processors and the man 
ufacturers who use plastics in volume, 
in products of all kinds. 


Almost two-thirds of its actual paging 
is devoted to stories of new trends, 
new applications, new areas of ex- 
pansion. The rest is almost equally 
divided between plastics engineering 
and production methods . . . and the 
technical problems of plastics chem- 
istry and testing. 


More 
advertisers spend more money and 
use more space in MODERN PLASTICS 
than in all the other plastics maga- 
zines, What do they sell? All this: 


Chemicals and Materials —adhe- 
sives, synthetic resins, plasticizers, 
coatings, emulsions, colorants, ex- 
tenders, fillers, laminates, saturating 
papers, stabilizers, solvents, wetting 
agents. 

Machinery —hydraulic systems, 
molding presses, accumulators, gran 
ulators, calendars, heat sealers, pol 
ishers, slitters, mills, mixers, moters, 
hobbing presses, embossers, pyro 
meters, scales, timers, cutting tools, 
drills, duplicators, lathes. 
Services—ijindustrial designing, mold 
ing, fabricating, laminating, emboss- 
ing, hobbing, deep drawing, decorat- 
ing, postforming, mold making, ex- 
tending. 


Every test will tell you~-MODERN PLASTICS has what it takes to help you 
develop orders for anything you're selling to the plastics field... .whether it's 


A BRESKIN 
PUBLICATION 


or supplies, machinery or services! 


*Write for the full report of the Starch 
survey and for 40-page market data file 





FABRICS - FINISHES -IMPREGNATIO \s 


one company source for 


impregnated 
fabrics 


Quality glass fabrics woven, fin- 
ished, impregnated under our 
exclusive one-company opera- 
tion. Consistently uniform prod- 
ucts for general purpose and 
high temperature-high strength 
uses. Standard and custom 
systems in phenolic, silicone, 
epoxy resins. Available chop- 
ped for matched die molding. 


finishes and 
impregnations 


World's most up-to-date facili- 
ties for impregnation of natural 
and synthetic fabrics, felts, pa- 
per and asbestos. Plant accom- 
modates widths up to 72”. 
Standard and custom finishes 
and impregnations. Research 
and development facilities 
available to work with your en- 
gineers on new materials. 


boat 
fabrics 


Fiberglass fabrics for glass 
boat makers and for refinishing 
wooden boats with permanent, 
maintenance-free hull or deck 
surface. Special Volan AC fin- 
ish assures complete wetting 
out, makes a more perfect bond 
of cloth to wood. Available in 
special weights and weaves for 


industrial 
fabrics 


Standard glass fabrics at low 
cost to meet your volume re- 
quirements. Custom materials 
developed to meet individual 
needs. Wide range of weights, 
widths, weaves. Available plain, 
finished or impregnated. Ideal 
for laminates, production parts, 
structurals, other wet layup op- 


tooling 
fabrics 


Detail, General and Build-Up 
fabrics at low cost for tooling 
applications. All are Volan AC 
finished for easy layup even on 
complex forms and for excellent 
wetting out characteristics. A 
complete range of standard and 
custom fabrics mass-produced 
for low cost. 


various marine applications. erations. 
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COAST MANUFACTURING & SUPPLY COMPANY 


P.O. BOX 71, LIVERMORE, CALIFORNIA « Plants at Livermore and Seguin, Texas 
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— FLOCK 
PACKS A 
SUNDAY 
PUNCH ” 


Claremont Flock 
Toughens Plastics 


—makes ‘em stand up 
against hard bouts! 


By the addition of Claremont 
Cotton Fillers, thermosetting 
plastic formulations become 
sturdy and strong—create no 
dimensional distortion—and 
are in-line, costwise. When 
end-use requirements demand 
higher impact, greater tensile 
and compressive resistance, 
we suggest you check our 
“muscle makers’’ . . . Claremont 
cotton flock—cotton thread — 
cotton fabric and cotton cord. 


Write for Samples 


CLAREMONT waste manuracturine co. 


The World's Largest Manufacturer of Plastic Fillers 


CLAREMONT - NEW HAMPSHIRE 





SURFEX-MM’* 


Precipitated calcium carbonate. 
Particle size: 1 to 5 microns. 
Resin coated. Low oil absorption 
(18-20 cc/100 grams). 

PVC Compounds — Low plas- 
ticizer absorption. Low viscosity 
buildup in plastisols. Excellent 
dispersion, lowers cost. 

Polyester Compounds — Im- 
proves finish, reduces shrinkage 
and mixing cycle. Excellent wet- 
tability and dispersion. 


KALITE®” 


Precipitated calcium carbonate. 
Particle size about 1 micron. 
Oil absorption 28-36 cc/100 
grams. 1% fatty acid coat. 

PVC Compounds — Excellent 
dispersion and gloss. Improves 
calendering. 


MULTIFEX-MM”° 


Ultra-fine precipitated calcium 
carbonate. Particle size: .04 to 
.06 micron. Uncoated. 

PVC Compounds — Imparts 
excellent mar resistance, smooth 
finish and gloss in vinyl floor 
tile and injection moldings. 

Pre-Mix Polyester Compounds 
— Imparts whiteness and enam- 
el-like finish. Controls viscosity. 


NON-FER-AL” x 
Precipitated calcium carbonate. 
Particle size: 5 to 10 microns. 
Uncoated. : 

Used in plastisols and organ- 
osols to reduce cost and main- 
tain low viscosity and good flow. 


SUPER-MULTIFEX 


Particle size extremely fine: .03 
micron, very uniform. Coated 
with two organic surface agents 

PVC Compounds — Imparts 
excellent mar resistance, gloss, 
and minimum whitening on fiex- 
ing. 

Plastisols and Organosols — 
Yields thixotropic effect. 


SUSPENSO’ 


Precipitated calcium carbonate. 
Particle size: 1 to 5 microns. 
Uncoated. Excellent dispersion. 

Polyester Pre-Mix Compounds 
— With Multifex-MM controls 
viscosity, imparts whiteness, im- 
proves finish, cuts cost and 
shrinkage. Excellent shelf life. 

Polyester Compounds — Dis- 
perses readily. Imparts white- 
ness. Reduces shrinkage and 
cost. Excellent shelf life. 


Fabricators’ favorites 


Your nearby DiaMonp sales representative can show you how these 
products save processing money. Ask him for formulas and detailed 
cost comparisons. Or write DramMonp ALKALI Company, 300 Union 
Commerce Building, Cleveland 14, Ohio. 


SALES OFFICES: New York, Philadelphia, Pittsburgh, Cleveland, Cincinnati, Chicago, 
St. Louis, Memphis, Houston. 


DIAMOND DISTRIBUTORS: Carmona & Hawxhurst, San Francisco; Dorsett & Jack- 
son, Los Angeles; Van Waters and Rogers, Inc., Seattle and Portland, U. S. A.; 
Harrisons & Crosfield (Canada), Ltd. 


Diamond Chemicals 








C IBA 


For reds with 
the stability needed in 
the finest plastics 


Cromophtal Reds 


The Cromophtals represent a logical 
outgrowth of CIBA’s traditional 
research in dyes and synthetic resins. 
These entirely new and pure organic 
pigments with high tinctorial strength 
and soft texture bring together 

the working advantages of organic 
pigments with the high fastness 
properties associated with inorganic 
pigments. Being disazo pigments 

of high molecular weight and salt free. 
the Cromophtals are highly resistant 
to migration, light, chemicals, heat. 
organic solvents and plasticizers. 

To designers and producers of 
thermoplastics, particularly PVC, this 
means assurance that ease of 
application and dependable results go 
hand in hand when Cromophtals are 
specified. 


See reverse for listing of CIBA world-wide 
sales service offices. 








CROMOPHIAL is a registered 
trade-mark of CIBA. 


CIBA Company In¢ 
627 Greenwich Street 
New York 14, N-Y 
Watkins 4-1122 


District '@hiilest 


‘@iatelaleladcie Mey leladale @r-laelilare| 
P_O. Box 1988 
Edison 2-3181 


Philadelphia 7, Pennsy| 


1220 Arch Street 
Locust 3.1303 


Valila 


adeiiahiolae mm Lom adatelelsm-ir-tale 
fol Leladal sigerstein eet 
Geneva 4-2422 


San Francisco 3. Cal 
1230 Howard Street 
Market 1-4777 


be 40) aise iilialelis 
a @ ll = 10) ar ale 
Nivlall olci@temictel a 


Offices listed on this page are 
for CIBA Dyes and Pigments sales 


and services only. 


See pages 273-276 for 
data on newest CIBA resins. 


Argentina 


Australia 


Austria 


Belgium 


Brazil 


Canada 


China 


Denmark 


France 


Germany 


Great Britain 


India 


Italy 
Japan 


Mexico 


Netherlands 


New Zealand 


Pakistan 


Portugal 
Spain 
Sweden 
Switzerland 


Uruguay 


Productos Quimicos 
Libertad 1056 
Casilla Correo 1660 
Buenos Aires 


CIBA Company Pty. | 
22-24, Ryan Street 

East Brunswick, P.O 
Melbourne N. II./Vict 


CIBA Gesellschaft m 
Neustiftgasse 11 
Wien VII 


Société Anonyme CIE 
25, Rue Léopold Cour 
Bruxelles Ill. 


Produtos Quimicos C 
Av. Adolfo Pinheiro 34'4 
Caixa Postal 3678 

Sao Paulo - Est. de.S 


CIBA Company Ltd. 
1235, McGill College A 
Montreal 2 


CIBA (China) Ltd. 
5, Queen’s Road 

G.P.O.Box 2582 

Hongkong 


CIBA Farver & Farmaceutika A 
Amaliegade 14 
Kopenhagen 


CIBA Société Anonyme 
Usines de St-Fons 
St-Fons (Rh6éne) 


CIBA Aktiengesellschaft 
Wehr/Baden 


The Clayton Dyestuffs Co. Ltd 
Clayton 
Manchester 11. 


CIBA Dyes Private Ltd., 

Royal Insurance Blidg., 

14, Jamshedji Tata Rd., 
Churchgate Reclamat., P.O. Box4 
Bombay 1 


CIBA Industria Chimica S.p.A 
25, Viale Premuda 
Milano 


Nagase & Co. Ltd., 
Itachibori Minamidori 1-chome 
Osaka 


CIBA de México S.A. 
Calle del Pino No. 557 
Apartado No. 10262 
México D. F. 


CIBA N.V. 
Van der Duyn van Maasdamlaan 2 
Arnhem 


CIBA Company Pty. Limited 
189 Featherston Street 
G.P.O. Box 2103 
Wellington C I. 


CIBA (Pakistan) Ltd. 
McLeod Road 

P.O. Box No. 166 
Karachi 


Produtos CIBA Limitada oy 
Rua de Gongalo Cristévao, 277 
Porto 

CIBA S.A. de Productos Quimico 
Balmes 117, Apartado 744 
Barcelona 

CIBA Produkter Aktiebolag 
Drottninggatan 36 
Norrkdping 

CIBA Aktiengesellschaft 
Klybeckstrasse 141 

Basel 

CIBA Uruguaya S.A. 
Maldonado 1220 

Montevideo 





FLEXIBLE AND TOUGH «++ Wellington Sears broken twills 


are widely favored by the coating industry, particularly for auto- 
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SSSSAEFIFY mobile upholstery, because of their high tear resistance and tensile 
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; ae whos AS, ; strength. Their surface smoothness makes a consistently good look- 
, OSGI CE oe ing finished product and their flexibility adds good tailoring qual- 
SEE : ities. Wellington Sears broken twills, soft-filled sheetings and 
a sateens are made up to 72 inches wide in weights of about 6 to 10 
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ounces per square yard. 


VERSATILE BACKING... Uniformly high quality standards 


of our well-known Columbus sheetings, and also Wellington Sears 
drills, have established them in a wide variety of coating applica- 


NAN) 
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tions. These fabrics are suited for large-volume use items— wher 
ever high quality, flexibility, easy handling and a minimum of pro- 
duction rejects are essential. Drills are made up to 72 inches wide, 
4% to5% ounces per square yard. Columbus sheetings are available 
40 to 120 inches wide, from 2 to 5 ounces per square yard. 


NEW STRENGTH, NEW LIGHTNESS... werkote is the 


Wellington Sears filament nylon backing fabric specifically engi- 
neered for vinyl and neoprene coating. In truck covers, tents, tar- 
paulins and other protective coverings, Welkote serves to impart to 
the coated material superior tear strength, tensile and bursting 
strength, and flexibility, while giving the finished product remark- 
able lightness. Available in 36 to 72 inch standard widths (special 
widths on request), in three basic weights. 


SMOOTH, CLEAN SURFACE... already established in the 


upholstery field, and developing rapidly in others, this rayon staple 
fabric furnishes a coating surface that is outstanding for smooth- 
ness and cleanliness. In addition, it contributes superior tear 
strength. This fabric is made in various standard weaves in widths 
ip to 72 inches and weights from about 4 to 10 ounces per square 
yard. Other Wellington Sears synthetic fabrics include filament 
rayon; filament and spun nylon, Dacron*; spun dynel and Orlon**, 


VITAL ELASTICITY... KnitKote is a cotton knit fabric spe- 


cifically designed for backings, supplying vital elasticity with per- 
fect shape retention. KnitKote backing gives leathercloth an ease 
of tailoring unsurpassed by other backing materials, a feature of 
great importance to the final fabricator. KnitKote is an outstand- 
ing base material for coated automotive and furniture upholstery. 
It is available in the grey or dyed neutrally, 52 to 60 inches wide, 
}.60 to 6.70 ounces per square yard. 


NEW RESILIENCE **« Lantuck-NR non-woven fabric is de- 


signed specifically to reinforce vinyl! film or coating. A completely 
random distribution of nylon and rayon fibers is bonded with a spe- 
cial agent, to give vinyl high tear strength; outstanding stretch 
and recovery; easier, neater tailoring; smooth even surface—no 





clothiness; good embossing surface; durability and economy; equal 
tensile strength, tear and stretch characteristics in all directions. 
This and other Lantuck fabrics for coating are made in a variety 
f weights, fibers and constructions in widths from 37 to 59 inches. 


*DuPont’s trademark for its polyester fiber 
**Dupont’s trademark for its acrylic fiber 
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First in Fabrics For Industry Wellington Sears Co., 65 Worth Street, New York 13, N. Y. west romt 


MAMUFACTURING CO 


Offices in: ATLANTA + BOSTON + CHICAGO + DALLAS + DETROIT + LOS ANGELES + PHILADELPHIA + SAN FRANCISCO « ST. LOUIS 
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FILLER FOR MOLDING COMPOUNDS 
POWMINCO ASBESTOS... 


... An outline of its unusual properties 


Powhatan Mining Co. is the exclusive pro- 
ducer of Powminco asbestos fiber, used as 
a filler and an absorbent and extender in 
phenolic and polyester resins. It is the only 
completely fiberized acid resistant asbestos 
fiber in the United States. 


Powminco Asbestos is practically inert. It 
is not affected by as much as four hours boil- 
ing in concentrated hydrochloric acid. This 
gives it a distinct advantage over ordinary 
chrysolite fiber when used in molding com- 
pounds that require an acid catalyst (pheno- 
lies, for example), and in casting resins. 





Powminco Asbestos, an anhydrous magn 
sium silicate, has very little water in its com 
position. This results in unusually low shrink 
age when it is included in plastic compound. 
used in molding and tooling operations 
Other desirable characteristics of Powminco 
Asbestos are its extremely low magnetic iron, 
and its very high dielectric strength. 

The Powhatan Mining Co. controls the pro- 
duction of Powminco Asbestos from mine to 
finished fiber, and every processing operation 
is performed under strict quality controls. 

We will gladly supply working samples 
without charge or obligation. Write to us on 
your letterhead. 





POWHATAN MINING COMPANY 


Woodlawn, Baltimore 7 


Maryland, U.S.A. 


Cable address: “Powminco” 




















Investigate 


the packaging field— 
IT’S A BIG MARKET 
FOR PLASTICS! 


“Big Market,” is right! The men who select the ma- 
terials used to package the output of America’s big- 
gest industries control a market that will hit the 15 
billion dollar mark this year. 


Typical of the 45 industries that comprise this rich 
market are companies which manufacture and pack- 
age foods, cosmetics, chemicals, drugs, candies and 
tobacco products. In all these highly competitive in- 
dustries frequent packaging changes are the order of 
the day. Factors ranging from fascinating sales appeal 
to plain hard costs influence the men who make the 
packaging decisions. Consequently, no one type of 
packaging material (glass, metal, paper or fabric) 
ever has assurance that it won't be supplanted by 


another. 


And now plastics have entered the arena as directly 
competitive materials for packaging. In just the last 
few years they have come to play an increasingly im- 
portant role—and often at the expense of older, “tradi- 
tional” materials. 


Especially noteworthy is the fact that plastics can be 
used in the manufacture of almost every basic package 
type: box, bag, bottle, drum, jar, vial or collapsible 
tube! 


Right now this frontal invasion of the packaging field 
by alert plastics manufacturers, molders, laminators 
and fabricators has just begun. And their chief sales 
tools are the two publications which reach the men 
who make packaging decisions in all 45 industries 

MoperRN PACKAGING magazine, issued monthly, and 
the annual Mopern Packacine Encycvopeptia Issue. 


Free Details about the Market 


Additional data on using these media to help expand 
your sales to the packaging market are contained in 
the booklet “The Packaging Field—and how to reach 
it.” Write for your free copy. 


MODERN PACKAGING 


575 MADISON AVENUE NEW YORK 22, N. Y. 














Here’s hoW PITTSBURGH FIBER GLASS 
can help you make better laminated and molded products 


= through top-quality uniformity counts. Custom wound for your requirements. Static-free 
. Pittsburgh Roving makes pre-form operations easier and 
Pittsburgh Fiber Glass, produced by the direct melt faster, produces better quality end products. 
process under close control, is a top-quality, uniform re- 


inforcement with exceptional strength, dimensional CHOPPED STRAND— supplied in lengths 4” and up. 
stability and dielectric strength . . . that is fire resistant, Packaged for convenient handling. High uniform quality 
heat resistant and odorless. reduces percentage of rejects. 


2... with the right reinforcement 3... and technical assistance 
for your needs You can arrange to have free trials made right in your 


. , ‘ own plant to show you how Pittsburgh Fiber Glass can 
YARNS—supplied to weavers in any twist or ply in all “ fea 

' , me ‘ help you produce better products, Write or call your 
standard sizes. Reliable uniformity of Pittsburgh Yarns ges , : . iP 
. : nearest Pittsburgh Plate Glass sales office or our main 
has won its acceptance for use in cloth laminates for 


: ace office in Pittsburgh. 
military applications. 


Pittsburgh Plate Glass Company, Fiber Glass Division, One 
ROVING—available in a variety of finishes and end Gateway Center, Pittsburgh 22, Pa. 


PITTSBURGH FIBER GLASS IS A PRODUCT OF THE FIBER GLASS DIVISION OF PITTSBURGH PLATE GLASS COMPANY 


Sales Offices are located in the following cities: Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Los Angeles, New York, Philadelphia, Pittsburgh and St. Louis 


_ 
GLASS PAINTS + GLASS + CHEMICALS ~« BRUSHES ~+ PLASTICS 








PITTSBURGH rEaAatTeE GLASS COMPANY 





ASP fillers are white alur 
minum silicate crystals of 
selected particle size that 
have been process-engi- 
neered to remove moisture, 
sand, mica, water-so/ub/e 
salts and hard particies. 
They are essentially non-re- 
active and insoluble in com- 
mon solvents. These parti- 
cles. have a thin,. flat hex- 
agona/ shape as /ijustrated 
In this electron photomi- 
crograph (35,000X). 


Jeep Hard-Top of ASP filled reinforced plastic 


s durability yet stylish surface 





Caster wheel with 
ASP filler ha 
impact strength 
double the in 
dustry tandard 
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filled airline tray features long life 


Fertilizer hopper 
made with ASP’s 
at high filler load 
ing is dense 
strong, translucent 


M& C ALUMINUM SILIC 
PIGMENTS (ASP’'’s) 


for premix and liquid compounds 


Examine the following characteristics of M & C ASP 
fillers and you'll see why they are being used by a 
rapidly growing number of formulators, processors, 
and molders. ASP’s offer you molding ease, excellent 
finishes and improved properties—often at a sub 
stantial cost savings. And Minerals & Chemicals has 
extensive research facilities and qualified personnel 
to help you with your specific problems 


Uniformity of Filler Dispersion—ASP’s mix easily, 
stay in suspension, and maintain a homogenous 
mixture during molding. In premix compounds, they 


wet out and disperse readily 


Ideal Viscosity and Thixotropic Characteristics— 
Certain grades of ASP’s have low viscosity and thixo 
tropy that permit fast press closure, 
fill-out, and less tendency of the mix to escape after 


die closure 


Long Pot Life—-Because of their natural low reac- 
tivity, ASP’s have excellent pot life characteristics. 


Outstanding Electrical and Physical Properties— 


cooling rate 


rapid mold 


Ease of Molding—ASP’s assure molding 
of their optimum combination of certa 
such as low viscosity, thixotropy, and 
bricity resulting from their plate-like shape 


leading 


in flexural, tensile, compression anc 
They have excellent water and 

characteristics, and their flat sh. 
from foreign particles make them 


Positive Shrinkage Control—ASP’s 4 
uneven cooling and shrinking that 
and low physicals because they prev 
high exothermic peaks. The rapid at 
thermic heat by ASP’s produces a more e 


Case decause 
N properties 
natura 


Superior Surface Characteristics—ASP’s produce 
smooth surfaces of high gloss because of the 

fractive index and flat, 
High opacity or some translucency can be obtained 
depending on the type of ASP used. The non-reactive 


plate-like particle shape 


nature of ASP’s aids in obtaining good adhesion of 


ASP’s offer a desirable combination of electrical prop 


erties including high dielectric strength, high arc 
resistance and a low power factor. Reasonable quan 
tities of ASP fillers can be used without serious loss 


protective or decorative coatings 


Wide Range of Particle Size Grades—ASP’s } 
particle size range from 0.55 microns to 4.8 microns 
with intermediate sizes 


ASP Distributors Offer Service and Warehouse Stocks 


CALIFORNIA, SAN FRANCISCO 11 
E. M. Watts Company 
353 Sacramento Street 
CALIFORNIA, VERNON 58 
CHEMICAL-ADDITIVES COMPANY 
3155 Leonis Boulevard 
CANADA, BRITISH COLUMBIA 
MACKENZIE & FEIMANN LTD 
845 E. Hastings Street 
Vancouver 4 
CANADA, MONTREAL 9, P.Q. 
Drew, Brown LiMiTED 
+410 Ferrier Street 
CANADA, TORONTO 18, ONT. 
Drew, Brown LimiTrED 
»0 Titan Road 
COLORADO, DENVER 2 
GEORGE C. BRAnpr, IN« 
1940 Blake Street 
GEORGIA, ATLANTA 
SOUTHERN STaTEs CHEMICAL Co 
1061 W. Marietta Street, N.W 
ILLINOIS, CHICAGO 8 
COMMERCE PETROLEUM COMPANY 
2980 Archer Avenue 
“INDIANA, INDIANAPOLIS 25 
Srroum Wuse. & CarTaGE Co 
359 West Ray Street 
KANSAS, KANSAS CITY 
Georce C. Branort, Inc 
3150 Fiberglas Road 
KENTUCKY, LOUISVILLE 
Ws. B. TABLER COMPANY 
P. O. Box 1254 
LOUISIANA, NEW ORLEANS 18 
Baraba & Pace, IN« 
Maple & Leake Avenues 
MARYLAND, BALTIMORE 1 
Van Horn, Metz & Co., Inc. 
516 N. Charles Street 


5758 Essex Turnpike, Menio Park, N.J. ¢@ 


MASSACHUSETTS, BOSTON 11 
T. C. ASHLEY COMPANY 
683 Atlantic Avenue 


MEXICO, MEXICO CITY 6, D. F. 
WaTSON, PHILLIPS 
y Cia Sucs S.A 
Apartado Postal #67 
MICHIGAN, DETROIT 7 
A. E. FLEMING COMPANY 
1900 E 


MINNESOTA, ST. PAUL 14 
GEORGE C. Branpt, IN¢ 
739 Pillsbury Avenue 


MISSOURI, ST. LOUIS 7 
Barapa & Pace, INc 
Ft. of Destrehan Street 


NEW YORK, BUFFALO 10 
James O. MEYERS Sons 
290 Larkin Street 

NEW YORK, NEW YORK 6 
Superiork MATERIALS, IN«¢ 
120 Liberty Street 


NORTH CAROLINA, CHARLOTTE 


Jefferson Avenue 


SOUTHERN STATES CHEMICAL Co. 


1039 Bond Street 


OHIO, CINCINNATI 3 
C. L. ZIMMERMAN COMPANY 
Cincinnati Union Terminal 


OHIO, CLEVELAND 14 
A. C. MUELLER Company, INC 
616 St. Clair Avenue, N.E 
OKLAHOMA, OKLAHOMA CITY 
Barapa & Pace, INc 
1700 West Grand Avenue 
OKLAHOMA, TULSA 3 


Barapa & Pace, Inc. 
26 North Guthrie St. 


OREGON, PORTLAND | 
CoRDANO CHEMICAL ComPany 
56 Southeast Belmont Street 


PENNSYLVANIA, CONSHOHOCKEN 
(PHILADELPHIA AREA) 
Van Horn, Metz & Co., Inc 

241 E. Elm Street 


PENNSYLVANIA, PITTSBURGH 2! 
C. ACKERMAN COMPANY 
7389 Penn Avenue 


SOUTH CAROLINA, GREENVILLE 
SOUTHERN SraTes CueEmicat ( 
25 Peden Street 


TEXAS, DALLAS 10 
BaRADA & Pace, IN 
3306 Borich Street 


TEXAS, HOUSTON 7 
Barapa & Pace, In 
2812 Center Street 

WASHINGTON, SEATTLE 4 


D. B. Smrru Company 
1016 First Avenue Sout! 


WISCONSIN, MILWAUKEE 14 
BENLO CHEMICALS 
1907 South 89th Street 


*Warehouse only. For office see 


Louisville, Kentucky 


CORPORATION OF AMERICA 


Leaders in creative use of non-metallic minerals 


Cable Address: ‘‘MINCHEN' 





FERRO FIBER GLASS 


reinforcements for plastics 


FIBER GLASS REINFORCEMENTS IN EVERY FORM...FOR EVERY PURPOSE 
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Ferro UNIFORMAT~ 


FIBER GLASS REINFORCING MAT 


Ferro Uniformat Reinforcing Mat is made by cutting 14,000 yards 
per pound, continuous strands, into 2” lengths and depositing them 
in a random pattern in the form of a continuous length of firm, 
bonded mat. 

The unique method of producing Uniformat results in a mat of 
uniform weight and texture having equal reinforcing strength in all 
directions. The greater uniformity of Uniformat insures greater over- 
all product strength—eliminates weak areas caused by variations 
in mat weight and pattern. 

Mat integrity is sufficiently high to allow the material to be han- 
dled, tailored and laminated without tearing. 

Standard roll widths are 50 and 60 inches. These can be varied 
to any desired width between 25” and 61”. 


FERRO CORPORATION 


FIBER GLASS DIVISION 
Fiber Glass Road, Nashville 11, Tenn. 
Huntington Beach, California 





FERRO FIBER GLASS 
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rerro JNIROVE 


WOVEN ROVING 


Particularly useful in plastic reinforcement of heavy industria! » rod. 
ucts because of its high strength in relation to reinforcemen cost. 
Write for samples, specifications and prices. 





Spr nnnn tA, FERRO UNIFAB* 
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ahs Hie st see ben Ferro Unifab Industrial Glass Fabrics are made exclusively for the 
CME ae nets Sette i reinforcement of plastics. 
ee 2 ae vi i; Produced to Ferro’s high standards of quality, Unifab Fabrics 
cas eb} ; spiny ba, a are consistently uniform in weight, thickness and weave. 
x wyere * ves vr . 


iets Ait “it Bu Bs Write for samples, specifications and prices. 


FERRO CHOPPED STRANDS 


Ferro Chopped Strands are made of the same fiber as in Uniformat, 
cut in lengths of 4”, 4”, %”, 1", 144", 144”, 1%” and 2”. Primary 
uses are in premix formulations, casting resins and certain 
pre-form applications. 


FERRO MILLED FIBERS 


Made by milling 14,000 yards per pound continuous strands and 
reducing them to the form of short lengths of filaments. Supplied 
in }@”, 4%", 1s” and \4” screen sizes. Use Ferro Milled Fibers to help 
prevent crazing in casting and potting resins, for control of viscosity 
of liquid resins, for dielectric improvement. 





) 
we 
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RADOMES AND PLASTIC AIRCRAFT COMPONENTS 
DESIGNED...FABRICATED...TESTED 


Electronic testing provides for automatic simulta- 
neous recording of boresight error, crosstalk and 
power transmission. Power sources and R. F. com- 
ponents are available throughout the frequency 
range of 2 to 35 kme. plus the U.H.F. range. 

In the area of physical testing, Brunswick offers 
stress fixtures, an environmental chamber and an 
altitude cycling chamber. 


These are just a part of Brunswick’s complete 


facilities covering every phase of radome design, 
development, fabrication and testing. And behind 
these facilities lies a continuous research program. 

Whatever your problem involving plastic ra- 
domes, or other aircraft components of reinforced 
plastics, metal honeycomb or conventional metal 
construction, discuss it with Brunswick today. 
Write: The Brunswick-Balke-Collender Company, 
23 South Wabash Avenue, Chicago 5, Illinois. 
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—~ pre-impregnated materials 
Fpoure ster PIR cloths, woven rovings ; 


and mats combine maximum strengths For your Reinforced 


with flame resistance for“commercial y glass cloths for i i 
and military applications F maximum strengths at Plastic requirements. 


exceptionally high : .. % Lalita 
- perce Uniformly resin impregnated and catalized 
: Stanpreg materials are instrumental in 
igiass cloths and papers for optimum ee : 
electrical and physical characteristics : achieving maximum production rates while 
Flame resistant and high temperature xxx? | Cold Punch Phenolic cutting rejects to a minimum. Optimum 
resistant types available paper for excellent electrical , f 
characteristics combined properties 0 Stanpreg products are 


with outstanding cold punching designed to meet a wide range of 


i ago mn government and industrial specifications. 





glass cloths and 
mats, papers and cotton : : 
cloths for high structural Write or call for complete information. 


Standard Insulation co. 


resistant qualities. 
80 Paterson Avenue 
East Rutherford, New Jersey 
Telephone: WEbster 9-5400 





R 
For sates flakes or other sizes to r é u ri i t & 


100 mesh ... transparent and colorless .. . 


chemically inert . . . compatible with all types to work / 


of resins. Stocks in principal cities. 


U g Reprints of articles, features and news items that 
* © M ICA CO. . | om appear in Modern Plastics are often surprisingly 
79 PROSPECT ST. STAMFORD, CONN inexpensive when ordered in quantity. Many 


companies make it a practice to have stories which 


‘Jiiaed GROUND have a hearing on their business reprinted for 


distribution to their own personnel, customers, 

M { C A FI L prospects, stockholders or to other interested groups. 
L E ® c Whenever you see editorial matter of this type in 

Modern Plastics magazine or the Encyclopedia 

From 160 mesh to a theoretical 3000 mesh... issue which you can use in reprint form, in 

high impact resistance . . . low moisture absorp- quantities of 100 copies or more, write and 


tion .. . and best thermal and electrical prop- quotations will be furnished promptly. 
erties of any mineral filler. Stocks strategically 


located for your convenience. INDUSTRIAL MAGAZINE SERVICE 





An affiliate of Breskin Publications 


The English Shatter (my 575 Madison Avenue, New York 22, N. Y. 








Sandman resin-ready fibre 
glass cloth. 


¢ vinyls 

¢ polyesters 
* epoxies 

¢ phenolics 


Die cut to your pattern 
or in rolls. 
Just add heat 


and pressure. 


Let’s work it out together 
—just phone, write or visit 


. < . y. 
EM Sandman (¢ 
D STREET 
STER, MASS. 


p.0, BOX 801 
easant 7-7781 


980 GREENWOO 
WORCE 


Telephone PL 





Available in widths over 100 inches 





New low-cost SUNFORM Reinforced Plastics 
For Low Pressure Laminating 
to meet military specifications — 
assures faster production 


Electro-Tech now offers new polyester resin formulations, as well 
as other pre-impregnated materials using epoxy, phenolic, mela- 
mine and silicone resin systems, and custom impregnations for 
low-pressure laminating—while maintaining the same high 


specifications. . 


SUNFORM saves both time and money. Controlled resin and 
catalyst impregnation assures fewer rejects and void-free lami- 
nates with multiple layers for such applications as, housings, 


fairings, ducts, sonar domes, radomes, doors, etc. 


SUNFORM laminates have high tensile and flexural strengths, 
and exceptional stability even under extremes of temperature and 
humidity. Dielectric strength is high, loss factor low and moisture 
resistance excellent. A selection of colors is available on large 


orders. 
Write for free samples to Dept. E21-5741 


° Electro-Technical Products 
S DIVISION OF 
. U 


Sun Chemical Corporation 
DIVISIONS OF SUN CHEMICAL CORPORATION 


113 East Centre Street, Nutley 10, N. J. 

HORN (paints, maintenance and construction materials, industrial coatings 

industrial chemicals) « WARWICK WAX (refiners of specialty waxes) » RUTHERFORD (litho a oy equip 
ment) + SUN SUPPLY (lithographic supplies) - GENERAL PRINTING INK (Sigmund Uliman «+ Fuchs & Lang - 
Eagle « American + Kelly « Chemical Color & Supply Inks) * MORRILL (news inks) + ELECTRO-TECHNICAL 
PRODUCTS (coatings and plastics) + PIGMENTS DIVISION (pigments for paints, plastics, printing inks of 
all kinds) + OVERSEAS DIVISION (export) + A. C. HORN COMPANY, LIMITED (Canada) - GENERAL 
PRINTING INK CORPORATION OF CANADA, LIMITED - FUCHS & LANG de MEXICO, S. A. de C. V 


* WARWICK (textile and 
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with confidence 


LAMINATE AND MOLD THE MODERN WAY 
POLYIPILAS THX 


PRE-IMPREGNATED MATERIALS 


s the modern 


laminated parts of 


Ipplications et 


POLYPLASTEX UNITED, INC, 


POLYESTER 
EPOXY 
SILICONE 


. . PLUS 
#595 MOLD RELEASE 


. the proven answer to epoxy 
and polyester release problems! 


870 Springfield Road, Union, N. J. 





“6-preg ” 











Do you know all 
the latest ways to cut 
your packaging costs? 


Are you familiar with 
new developments 
in package design that 


stimulate retail sales? 


Are you sure 

you’re using the best 

kind of package to protect 
your product from damage? 


If you had to answer “No” to any one of 
these questions, it’s likely that you’re un- 
necessarily losing money every business 


day. 


Fortunately there’s an easy way out: 
MoperN PAcKAGING magazine! It’s the 
world’s most authoritative publication de- 
voted exclusively to packaging problems 
and their solutions. It analyzes all of the 
newest developments in packaging—ma- 
terials, machinery, design and production. 
It reports each of the latest ways to mer- 
chandise packaged products of all types, 
from frozen foods to monkey wrenches. 


The cost of an annual thirteen-issue sub- 
including the giant annual En- 
$7.00 in the 
20 else- 
where. You can begin yours today simply 
by writing us on your business letterhead. 


We'll bill you later. 


MODERN PACKAGING 
MAGAZINE 


5 MADISON AVENUE, 
NEW YORK 22, N. Y. 


scription 


cyclopedia Issue—is only 


U.S., its possessions and Canada; 


co 
di 
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FILLER: 

“Filfloc” Cotton Flock 


Reinforcing flock for inely. 
sion in plastic molding com. 
pounds. Available in a range 
of cut and deniers engineered 
by our 32 years experience 
to suit your needs with opti- 
mum effectiveness, 


SURFACE-COATING: 
“Raycote” Rayon Flock 








Precision-cut 
1 mm velvet finish 
14 mm suede finish 
Raycote, we believe, can be 
applied so as to produce the 
richest effect of any flock on 
the market. Quality raw ma- 
terial and exceptional preci. 
sion of cut make it superior. 
“Kingkote” Cotton Flock 
Random-cut’ within strict 
length limits. Produces a 


suede effect of richness and 
durability. 





Surface Coating of 
Vacuum-formed 
Plastics 
Containers vacuum formed 
from plastic film can be 
coated after forming and can 


also be pre-flocked before 
forming. Request details. 


WRITE 


for latest literature and 
samples. We make a com- 
plete line of natural and syn- 
thetic flocks in all colors. 32 
years of know-how at your 
service. 


RAYON 


PROCESSING 
CO. of R. I. 


95 Moshassuck St. 
PAWTUCKET, RHODE ISLAND 











Scive your 
abrasion, corrosion and surfacing 


problems with Tro ytu f 


reinforcing blankets 


[roytuf reinforcing materials are made of smooth, attractive surface finish 


mechanically interlocked synthetic fibers good formability after curing 


no binders or adhesives are used. The result low moisture absorption 


is a high strength, light weight, easily han- F 
” ” ° ie no shelf life problem—because no 


dled reinforcing laminate. , : 
binders or adhesives are used 


Synthetics used are Dacron* polyester and 


Orlon* acrylic fibers. Troytuf made with 


Dacron is a general purpose blanket, suitable Troytuf blankets are especially suitable for 


for a wide variety of applications. Troytuf 1d; : ’ ; 
I g deep-draw pieces—because the 
made with Orlon is especially fitted for jobs oo _ P 
; ; 7 ae: loose blanket readily conforms to irregular 
involving weather exposure, and for finished . 

7 ae 7 shapes 
laminates requiring paint. 


printed circuitry; radomes, other electrical 
and electronic applications—because of Troy- 


Troytuf blankets give you tuf’s excellent dielectric and electronic trans- 


. . . issi yr ies 
e high abrasion resistance mission properties 


¢ excellent electrical properties general reinforcing applications—because 


uniform fiber loading, without resin of Troytuf’s light weight and great strength 
rich corners 

high resistance to mineral acids 

elimination of pre-forming Why not get the full story. Write for your free 
safe material for food containers and copy of the Troytuf Technical Data Booklet. 
utensils, because of the absence of It gives extensive information about proper- 


sharp fragments ties and applications, and includes a price list. 


REINFORCING 


roytuf Troy Blanket Mills, 200 Madison Ave., New York 16, N. Y. 
Du Pont registered trademark 


BLANKETS 











SURFACING MATS 
VEILS 
TAPES 
MATS 

REINFORCING 7 j 
in a broad range WATER GROU! 


of colors, sizes, 


a weights and types _ a 
matey ie tranktin 


MINERAL PRODUCTS COMPANY, INC. 
Franklin, North Caroling 








Modiglass Fibers offers new 


horizons in surfacing, ; 
reinforcing, structural and A Samples from either p! nt 
decorative applications. MODIGLASS 

Dependable delivery and 


a wide variety of glass FIBERS, INC. Fillers greatly modify Character. 


istics or Workability of Basic 
fiber materials are plus Resins and Compounds 
values when you order and use 


Modiglass Fibers products. Bio 
g } Water Ground Mica is unique 
among fillers because of its . . . 














For detailed specifications 

and prices, write to Modiglass Executive Offices: THIN, LEAFY PARTICLE SHAPE 

Fibers, Inc., 70 Pine St., New York, New York PARTICLE SIZE DISTRIBUTION 

New York 5, New York. eg ey oa TOUGH, NON-BRITTLE PARTICLE 
Plant: Bremen, Ohio RELATIVE SOFTNESS (MOHR 2.5 

CHEMICAL INERTNESS 

HIGH DIELECTRIC STRENGTH 


LOW POWER DISSIPATION FACTOR 
EVEN AT HIGH TEMPERATURE 


SMOOTH SURFACED PARTICLE 








SPECIAL FABRICS 


for Desa cus Try WATER GROUND MICA 
to modify . 


qQuy: TING & 7 COEFFICIENT OF EXPANSION 
PERMEABILITY 
Pree, TEMPERATURE STABILITY 
LA MINA TING ey HEAT CONDUCTIVITY 
INTERNAL SLIP 





Samples from either plant 














FABRICS 


If you use special fabrics for ' 
coating and laminating, you'll find , 
Flightex a dependable source of supply. Our 
staff of engineers is at your service to help solve WATER GROUND 


your problems. 


Write for Complete Information H AYDEN ‘an ICA C 0. 
FLIGHTEX FABRICS, Inc. WILMINGTON. MASS 


87 Worth Street ae dle a) oe 
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Laminates and Laminatin 


B, definition, laminated plastics 
“consist of superimposed layers 
of a synthetic resin-impregnated 
or -coated filler which have been 
bonded together, usually by 
means of heat and pressure, to 
form a single piece.” 

Laminates are generally divided 
into groups according to the pres- 
sures required to cure the resin 
or binder. The group of laminates 
made with resins requiring curing 
pressures over 1000 p.s.i. are gen- 
erally termed “high-pressure 
laminates.” Further subdivision 
of this group is made on the basis 
of filler, resin type, or end-use 
(e.g., phenolic-glass, silicone lam- 
inate, industrial laminate, decora- 
tive laminate, etc.). Most of these 


high-pressure laminates 
in such primary forms a 
rods, tubes, and cross- 
More recently, molded fo 
come into use. 

The so-called “low- 
laminates” were origin: 
tended to cover thos« 
molded at pressures un 
p.s.i. More recently, in th 
ests of production eco 
higher pressures have sta 
be applied to the manufact 
these materials. The term 
forced plastics” is general] 
to describe such material 
though actually the term c: 
applied to any resin reinforced 
with any fiber, e.g., even fibrous 
glass-reinforced styrene. 


HIGH-PRESSURE LAMINATES: GENERAL BACKGROUND 





BY J. R. DUDLEY* and GLEN W. NEELY* 


The technology involved in the 
manufacture and processing of 
high-pressure laminates is com- 
plex and requires extensive con- 
trol facilities and well-trained 
technicians. Wide variations in 
properties are possible, and it is 
recommended that the design and 
processing engineer contemplat- 
ing the use of laminates seek as- 
sistance from technical service 
representatives of those compan- 
ies engaged in the production of 
laminates. 

Materials: The selection of 
resins and reinforcements for the 
laminate is determined by the re- 
quired characteristics sought in 
the end-product—and a _ wide 
variety of materials are avail- 
able to meet these requirements. 
The most commonly used resins 
for high-pressure laminates are 
the phenolics, melamines, sili- 
cones, epoxies, and polyesters; 
most commonly used reinforce- 
ments are woven and nonwoven 
cotton, glass, asbestos, or syn- 
thetic fibers and kraft, alpha, and 
rag papers. 

Saturation: Initial step in the 
manufacture of a high-pressure 
* Director of Research and Development and 
Sales Engineer, respectively, The Richardson 
Co., 2747 Lake St., Melrose Park, Ill. 


Recent Developments and References were 
prepared by the editors. 


laminate is passing the reinforc- 
ing material through a bath of 
resin for impregnation. The 
amount of resin and degree of 
penetration will depend on the 
viscosity of the resin, tempera- 
tures used, time of immersion, 
permeability of the reinforcement, 
and the like. The setting of meter- 
ing rolls, if used, can also have 
an important effect on the end- 
product. Squeeze rolls or doctor 
blades, for example, applied to the 
impregnated material after it has 
passed through the bath, can be 
adjusted to control the amount of 
resin remaining in and on the 
web. Roll coaters have also been 
used to meter resin onto the web. 

After saturation, the material 
is conveyed through a horizontal 
or vertical drying chamber to re- 
duce volatile content to the de- 
sired amount. 

Sheets: In the manufacture of 
high-pressure laminate sheets, 
the saturated material is first cut 
to the required size. Sheets are 
then laid one on top of the other 
until a predetermined weight is 
reached. Thus, the laminator can 
control the thickness of the fin- 
ished laminate after consolidating 
under heat and pressure. 

By varying the type of materials 
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brous glass-reinforced polyester 
letron) panels (Fire-Snuf, Res- 
te Corp.) have been approved 
Factory Mutual, insurer of in- 
istrial buildings, for use in 
lustrial Tests 
owed that these panels would 
no way contribute to flame 
pread throughout an industrial 
lant in the event of fire. 


construction. 


Outstanding electrical properties 
rom power through radar fre- 
quencies and continuous heat re- 
sistance up to 250°C. are exhib- 
ited by a new Teflon (Du Pont) 
bonded glass cloth laminate 
(Dilecto Grades GB-112T, GB- 
116T, and GB-12T, Continen- 
tal-Diamond Fibre Corp.). The 
laminate is recommended for mi- 
crowave applications in both plain 
and copper foil-clad grades be- 
cause of its extremely low dissi- 
pation factor. 


Flame-retardant sheets and tubes 
in both paper-base and epoxy- 
glass cloth and _ polyester-glass 
mat sheets (Continental-Diamond 
Fibre Corp.) are available for 
sub-panels, terminal 
strips, guards, spacers, television 
fly-back transformer panels, 
switchgear, and many other elec- 
equipment applications 
where flame-retardant properties 
are required along with good 
electrical and mechanical charac- 
teristics. 


panels, 


tronic 


A flexible glass mat laminate 
(Glastic Grade FM, The Glastic 
Corp.) available in thicknesses of 
Yo, 364, and Ye in. has form- 
ability and heat resistance not 
usually found in polyester lami- 
nates. In ‘%e-in. thickness, this 
material will not lose dielectric 
strength after wrapping on a 3-in. 
diameter mandrel, nor after con- 
tinuous exposure to 130°C. 


A new cold-punching laminate 
(Insurok XT-896, The Richardson 
Co.) has low moisture absorption, 
low dielectric loss at high fre- 
quencies, and good insulation re- 
sistance. It punches clean at room 
temperature. In copper-clad form, 
the material has high bond 
strength and good blister resist- 


ance. Applications include me- 
chanical assemblies and printed 


circuitry. 


A paper-base phenolic laminate 
(P-25, Synthane Corp.) with good 
electrical properties and _ cold 
punching and cold shearing char- 
acteristics is recommended for 
copper-clad 
printed circuitry. 


laminates used in 


An electrical grade phenolic lam- 
inate (Phenolite E-2040, National 
Vulcanized Fibre Co.) developed 
for radio and TV applications has 
good electrical properties and ex- 
tremely low cold flow. 


A line of polyester resin-glass 
mat laminates (GP-9100, GP-9104, 
and GP-9202, National Vulcanized 
Fibre Co.) have properties similar 
to the reinforced plastics used in 
sports car bodies, and offer dimen- 
sional stability and exceptionally 
high impact strength, combined 
with good arc resistance. 


A new laminate for engraving 
(Gravalum, Hermes Plastics) has 
an ebony black phenolic center 
core bonded between two exterior 
layers of satin-finish aluminum. 
Engraving through the top layer 
exposes contrasting black letter- 
ing, eliminating the filling of en- 
graving with paint. The laminate 
is masked on both sides for pro- 
tection, and engraving is done 
through the masking material to 
avoid scratches. 


An epoxy-impregnated translu- 
cent paper laminate (Nelco-130, 
New England Laminates Co.) is 
said to cold-punch to Me in. 
without cracking, to absorb only 
0.25% water after 24-hr. immer- 
sion, to be free of volatiles, and 
to have good dimensional stability. 


A fire-resistant, glass fabric-rein- 
forced, polyester resin laminate 
(Conolite A20SG1Y, Continental 
Can Co., Inc.) was developed 
to replace aluminum and dope- 
coated Irish linen as wing and 
fuselage covering-material for 
small aircraft and has been 
approved by the C.A.A. for this 
application. It is produced by a 





unique, continuous process and 
therefore is available in rolls up 
to 150 ft. and cut-to-size sheets 
width of 36 


with a maximum 


inches. 


Fibrous glass-reinforced plastics 
panels (Security Junior, Resolite 
Corp.), featuring embedded alu- 
minum or steel] diamond mesh, 
offer unusual architectural design 
possibilities, as well as _ semi- 
transparent protection against fly- 
ing particles and liquid 
The panels have high impact re- 


spray. 


sistance because of the metal 
mesh reinforcement. They have 
light transmission values ranging 
from 71% (clear) to 15% (coral), 


the average being 50 percent. 


Flat translucent sheets of rein- 
(Glazor, Strick 


Plastics Corp.) press molded from 


forced plastics 


3-oz. glass mat and _ polyester 
resin are available in sizes ranging 
from standard sash to 48 by 96 
inches. The manufacturer states 
that this material will support 
100 Ib./sq. ft. on a 4-ft. span and 
that it can be made flame-resist- 
ant by the use of self-extinguish- 
ing resin. It is suggested for use 
in skylights, greenhouses, side- 


This 


company also makes a corrugated 


walls, shower stalls, etc. 
sheet reinforced with 2-0z. mat 
(Daycor). 


An adhesive (Adhesive No. 156-2, 
Flex Craft Industries) for glass- 
reinforced polyester sheeting can 
be used to bind the reinforced 
sheet to itself or to paper, metal, 
wood, fabrics, or to other plastics. 
Applied by 
coater, spraying, or brush, the ad- 
hesive is of a medium viscosity 


conventional roller 


and dries quickly. 


Decorative fibrous  glass-rein- 
forced polyester laminates (Tropi- 
glas, Russell Reinforced Plastics 
Corp.) now supplement a line of 
structural-grade polyester-glass 
laminates. The decorative lamin- 
ates are available in single-wall 
and sandwich-type construction 
and are listed under the trade 
names of Cathedral Tropiglas, 
Woodcurl Tropiglas, Chromacel 
Tropiglas, and Mosaic Tropiglas. 
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Coating machine for paper used in laminates is designed to provide close con- 
trol over amount of resin with which paper is impregnated. (Photo, J. O. Ross) 


used in the lay-up, a wide range 
of sheets with varying character- 
istics can be turned out. Sheets 
can be made up entirely of one 
type of saturated material or of 
the same material with varying 
degrees of saturation or even of 
different combinations of mater- 
ials. For example, a sheet may be 
composed of kraft paper of one 
saturation for the core and a kraft 
paper with a different saturation 
for the surface sheets, or it may 
have a kraft paper core and a 
fabric surface sheet, and so on. 

Pressing of the sheets is done 
between heated platens (gener- 
ally in a vertical-acting, multi- 
opening unit) under carefully 
controlled temperature, pressure, 
and time cycles. 

Rolled tubes: Rolled tubes are 
manufactured by  convolutely 
winding the saturated material 
around a polished mandrel and 
then cradling the material be- 
tween heated rollers and a pres- 
sure roll. The saturated material 
should be under tension. 

After a sufficient amount of ma- 
terial is wound on the mandrel, 
the assembly is cured in an oven 
to complete consolidation. The 
mandrel is then withdrawn and 
the tube is centerless ground or 
machined to desired diameter. 

Molded tubes: Molded tubes are 
produced by convolutely winding 
saturated material around a man- 
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drel and molding the combination 
in a heated, split-type mold. The 
mold is designed to cut or pinch 
off the excess material that pro- 
trudes along the side closures as 
the two members are brought to- 
gether under pressure to size the 
outside diameter. The mandrel 
which sizes the inside diameter 
cannot be anchored. Therefore, 
the wall thickness is subject to 
more variation than in the case 
of rolled tubes. The tube is then 
centerless ground to desired size. 

Since molded tubes are cured 
under heat and pressure, their 
characteristic values approach or 
are equal to laminated sheets. 
Molded tubes of relatively thin 
walls will have less strength on 
each side where the saturated 
material is pinched off as the mold 
closes. 

Rods: Rods are produced by 
molding or by centerless grinding 
square strips cut from sheet ma- 
terials. The molding process is 
identical to the molding of tubes 
except that a mandrel of mini- 
mum size is used for winding the 
material and is removed before 
placing the wound preform into 
the mold. The molded rod is then 
centerless ground to desired size. 

Molded laminates: Parts pro- 
duced by molding laminated ma- 
terials are beginning to receive 
more consideration by design en- 
gineers. By proper saturation, 


preforming, and tailoring of 
reinforcing materials, parts 
be produced having - stre: 
characteristics many times gr: 
than conventional molding 
pounds. By proper design 
positioning of the saturated 
terial in the mold, parts can 

be produced having gre; 
strength than identical parts { 
ricated from flat laminates. 

One technique for molding ]; 
inates is to place small squ: 
of impregnated filler mate: 
into a mold of the required des 
and then curing by the appli: 
tion of heat and pressure. ( 
strips of filler materials placed 
layers in the mold can also 
used. 

Applications: In addition 
those laminates produced fo: 
specific applications, a wide rang: 
of standard laminates are avail- 
able to the design engineer (sce 
Table I, p. 509). 

The laminates have much to 
offer. Their high strength (on the 
basis of strength-weight 
laminated materials are among 
the strongest known) makes them 
suitable for many aircraft, struc- 
tural, and other key industrial 
applications. Strength, moisture 
resistance, and good electrical 
properties make them a volume 
material in the electrical indus- 
try. Gears machined from lami- 
nates also find volume markets by 
virtue of their high strength, good 
wearing qualities, and ease of 
machinability. Printed circuits 
based on laminate bases hold great 
interest in present-day electronics 
design (see p. 511). The use of 
silicones and high-temperature 
phenolics has resulted in lami- 
nates that can operate at higher 
levels of temperature than were 
previously possible. Epoxy resins 
have contributed to certain im- 
provements in electrical charac- 
teristic values, and recent resin 
combinations have improved 
strength, machinability, and sta- 
bility of mechanical grades. With 
additions of graphite and molyb- 
denum disulfide, separately or 
in combination, the coefficient of 
friction has been reduced for 
bearing applications. The use of 
polyester or similar resins as 
binders for such inorganic rein- 
forcements as glass or asbestos 
fibers has improved the chemical 


ratio, 
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TABLE |: Properties and applications of industrial NEMA grade laminates' 





Typical properties 


Paper phenolic. General-purpose grade, high 
strength, low cost. 

Paper phenolic. Punch grade, 
Low cost. 

Paper phenolic. Similar to P but recommended for 
punching at ambient temperatures. Lower strength 
and greater cold flow than P. 

Paper phenolic with better electrical properties than 
X or P 

Paper phenolic better than XX in electrical prop- 
erties and humidity resistance. Can be punched hot. 
High strength. 

Paper phenolic. Suitable for high-frequency, 
loss application in high humidity. 

Best paper phenolic electrical grade. Highest di- 
electric strength and lowest dissipation factor. Can 
be punched hot (some manufacturers now offer a 
special XXXP grade that can be punched cold). 
Paper base engraving stock. Core and face of con- 
trasting color. 

Similar to ES-1 except for color. 

Similar to ES-1 except for color. 

Cotton fabric phenolic. Cloth heavier than 4 oz./ 
sq. yd. Not recommended for electrical uses. High 
impact strength. 

Similar to C but with controlled electrical proper- 
ties. Better in humidity; not for high-voltage pri- 
mary insulation. Better for machining than grade C. 
Cotton phenolic with fabric less than 4 oz./sq. yd. 
Called linen grade by the trade. Better machining 
than C and CE. Lower impact strength than C. Not 
an electrical grade. 

Similar to L but with better moisture resistance and 
controlled electrical properties. Not as good elec- 
trically as paper-base laminates. Not for high-volt- 
age primary insulation. 

Melamine laminate reinforced with cloth similar to 
C grade. Excellent are resistance and better re- 
sistance to alkali than phenolic laminates. Between 
C and CE in moisture absorption. 

Asbestos paper phenolic. Better heat and flame re- 
sistance than cellulose paper phenolic. Not recom- 
mended for primary insulation at over 250 v. Diffi- 
cult to machine. Very low moisture absorption. Very 
low cold flow. 

Asbestos cloth phenolic. Properties similar to A but 
better strength. 

Staple fibrous glass cloth, phenolic binder. Excel- 
lent electrical properties under high humidity. Very 
low dielectric losses. 

Continuous filament glass cloth-phenolic laminate. 
High strength except bond strength is poor. Good 
dimensional stability at elevated temperatures. 
Continuous filament glass cloth-melamine laminate. 
Second only to silicone laminates in arc and heat 
resistance. Best in flame resistance. 

Stable fibrous glass cloth with silicone resin binder. 
Superior dielectric loss and insulation resistance 
properties. Good heat and arc resistance. Meets 
AIEE requirements for Class H insulation. 
Continuous filament glass cloth with silicone binder. 
Similar to G-6 except flexural strength is higher 
and bonding strength is lower. 

Continuous filament glass cloth with epoxy resin 
binder. Extremely high flexural impact and bond- 
ing strength. Superior electrical qualities in hu- 
midity. 

Nylon cloth base with phenolic binder. Excellent 
electrical properties in high humidity. impact 
strength, low modulus. Easy to punch. Subject to 
flow at elevated temperatures. 

Cloth phenolic similar to C grade except that it can 
be formed into simple shapes when heated. Called 
postforming grade. 

Random fibrous glass mat bonded with polyester 
resin. A low-pressure laminate. Can be made flame 
retardant. Good arc and heat resistance. 


not as strong as X. 


low- 


Typical applications 


blocks, insulating 


Panels, contactors, terminal 
washers. 
Spacers, switch 
punched parts. 
Same applications as P except for 
strength and cold flow. 


links, and miscellaneous small 


limitation of 


Miscellaneous parts for communication equipment, 
switchboard panels, and exposed parts. 

Relays, vibrators, tube sockets, communication 
equipment. 

Radio, radar, and television, high-voltage parts. 
Printed circuits. 

Punched parts for critical electrical application. 
High-voltage and high-frequency uses. Printed cir- 


cuits. 
For engraved nameplates. 


For engraved nameplates 

For engraved nameplates. 

Mechanical application gears and bearings, rayon 
spinning buckets, miscellaneous disks, pistons, and 
rings for pumps and valves. 

Bus bars, ers boards, slot wedges. Many applica- 
tions same as 

Mechanical parts for pumps, valves, clutches, etc. 
Small gears and bearings. 


Small parts, both mechanical and electrical, that re- 
quire good punching and machining qualities. 


Electrical uses requiring arc resistance. High-volt- 
age switchgear and terminals. 


Low-voltage, electrical application in_ electric 


welders, traction motors, etc. 


Often molded into shapes for collector rings, com- 
mutator parts, and armature wedges. 
Electronic equipment. 


Electronic equipment. 


Electronic equipment. Printed circuits for high 


voltage. 


Electronic application requiring Class H material or 
very low dielectric loss. 


Similar to G-6. 


High-frequency electronic parts. Printed circuits for 
military applications. 


Specified by MIL-P-15047 for certain military ap- 
plications. 


Used to form angles, channels, and other simple 
shapes. Not recommended for high-voltage electri- 
cal applications. 

Mechanical and electrical uses. Excellent for struc- 
tural applications requiring an insulating material. 


oose a laminate for a pe rj application, reference should be made to the standards publication of the National Electrical Manufacturers Asso- 


1, 155 


E. 44 St., New York-1 


Y., or to the catalogue information supplied by one of its members. In most cases, catalogue information is to 


efe rred because Keno A. et often have more than one grade corresponding to a given NEMA classification. 


repared 


by Laminated and Insulating Products Dept., General 


Electric Co. 





AMINATES AND REINFORCED PLASTICS 





resistance of laminates. There has 
also been considerable improve- 
ment in the decorative laminates 
field, resulting in more faithful 


reproduction of wood grains and 


colors and greater mar resistance. 
A more detailed 


various types of special- 


discussion of 
these 
grade plastics is offered in the 
article below 


HIGH-PRESSURE LAMINATES: SPECIAL GRADES 





BY F. WILLIAM JAHNS, JR.* 


M ost of the specialized laminates 
involve the use of the newer res- 
ins, e.g., silicones, epoxies, etc., or 
combinations of several different 
types of core or facing materials 
It is these that will be discussed 
in this chapter, together with 
some of the more important spe- 
cialized markets such as missiles 


and printed circuits 


Combination laminates 


In many cases, it is desirable to 
use combination laminates in 
which the facing is different from 
the core of the build-up. Typical 
examples are: a phenolic core 


with a vulcanized fibre facing 
designed to impart are resistance 
to the facing; arc-resistant fuse 


fibre 


core to provide are quenching and 


tubing with a vulcanized 


with a paper or epoxy-glass over- 
wrap to offer high mechanical 
Service Supervisor Conti- 


Jiamond Fibre Corp., Div. of The Budd 
wark 29, Del 


cal Sales 


strength; various types of metal 
bars with a paper-base phenolic 
laminate or other covering to pro- 
vide insulation; and various com- 
binations of phenolic laminate 
cores surfaced with natural or 
synthetic rubber, and, in some 
instances, with cork to act as a 
seal on the tops of electrolytic 
condensers. 

For many years, metal tubes 
have been covered with phenolic 
laminates for use as conveyor 
rolls in metal processing opera- 
tions. It is also possible to use 
conductive inserts, such as alu- 
minum or copper foils, in the 
make-up of paper-base phenolic 
or other types of laminates. In 
this instance, the conductive in- 
serts provide a means of ground 
connection and also increase the 
corona resistance due to better 
distribution of th» 
stress. 


electrical 


Various types of synthetic fiber 


Typical industrial application for fabric-base phenolic high-pressure laminates 


is magnet winding core boxes. The three-stage machining operation by which 


the core boxes are made is conducted on the c 


+ ei. 


pletely screw 





machine illustrated below. (Photo, Continental-Diamond Fibre Corp.) 


surfaces on a core of gl: 
polyester laminates are 

increasing the chemical 
ance and providing low: 
sive qualities than are 
by the conventional gla 
ester without 
synthetic fiber covering 


laminate 


Established application 
tube with a fab 
phenolic covering exist 


metal 


craft landing gear equipm: 
hydraulic pistons. 

With the advent of cem 
Teflon’, it is now entirely 
to apply a Teflon surface, 


in the unsupported o1 

supported form, to such mat 
as paper-base phenolic lami 
or glass-base epoxy laminat: 
electrical insulating or loy 
efficient of friction properti: 


Giass-Tefion laminates 


Glass-base Teflon laminates 
which have outstanding electrical 
properties, have found market 
outlets in critical military items 
and, in some instances, applica- 
tions in areas where corrosivs 
atmospheres would deteriorate 
other types of laminates. Among 
its advantages are outstanding 
heat resistance and the retention 
of low-loss electrical properties 
over the complete 
range usually encountered. The 
importance of this 
Teflon laminate for military use 
is indicated by the recent issuance 
of a military specification cover- 
ing this product. 


frequency 


glass-base 


Epoxy laminates 


Some of the more important 
properties responsible for the in- 
creasing acceptance of 
laminates in many fields are: low 
dimensional change, fungus re- 
sistance, minimum gassing, high 
mechanical strength, Class B 
temperature use (325 to 350° F.), 
superior bond strength, low water 
absorption, and compatibility 
with epoxy potting compounds 
used for encapsulation. 

In addition to the above prop- 
erties, glass-base epoxy tubes, 
both plain and when combined 
with a vulcanized fibre liner, have 
exceptionally high bursting 
strength. This feature has caught 
the attention of many manufac- 


epoxy 


t Trademark of E. I. du Pont de Nemour 
Co., Inc 
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Laminated sheets: equivalent military and NEMA grades 





NEMA 


grade Resin 


spec. and type 


Filler 
78A, Type HSP Phenolic 
78A, Type NDP 


Paper 
Paper Melamine (core) 
Phenolic (surface) 
Glass fabric Silicone 
Glass fabric 
Paper 

Paper 

Paper 

Paper 
Asbestos paper 
Asbestos fabric 
Cotton fabric 
Cotton fabric 
Cotton fabric 
Cotton fabric 
Cotton fabric 
Glass fabric 
Nylon fabric 
Glass mat 
Glass fabric 
Cotton fabric 
Glass fabric 


P-997B, Type GSG 
P-997B, Type GSG 
P-3115B, Type PBG 
P-3115B, Type PBE 
P-3115B, Type PBE-P 
P-3115B, Type PBE-P 
P-8059 
L-P-8059 
L-P-8655A, Type Postforming 
{IL-P-15035, Type FBG 
(IL-P-15035B, Type FBM 
MIL-P-15035B, Type FBE 
MIL-P-15035B, Type FBI 
MIL-P-15037B, Type GMG 
MIL-P-15047B, Type NPG 
MIL-P-17721C, Type GMM 
MIL-P-18177A, Type GEE 
MIL-P-18324A, Type B 
MIL-P-19161, Type GTE 


Silicone 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
Melamine 
Phenolic 
Melamine 
Epoxy 
Phenolic 
Teflon! 


f E. I. du Pont de Nemours & Co., Inc. 





turers, especially those engaged 
in the production of high-voltage 


fuses 


Silicone laminates 
Glass-base 


are now widely used as an insu- 


silicone laminates 
lating medium in electric motors, 
transformers. 
These laminates have been re- 
sponsible for a substantial in- 
crease in power output for a 
given size unit of electrical power 
equipment. They combine better 
heat resistance, as compared to 
phenolic grades, plus arc resist- 
ance, low moisture absorption, 
electrical properties 
which are retained under humid 
conditions and after prolonged 
exposure to high temperatures. 

Some of the better-known ap- 
plications of silicone laminates are 
in deicing units and radar equip- 
ment 


generators, and 


and good 


Laminates in missiles 
Reliability is a key reason be- 
hind the use of laminates in 
missile applications. As an illus- 
tration, it is pointed out that in 
guided missiles using only 100 
components, each of these can fail 
only once in 1000 times if the 
missile is to have a 90% relia- 
bility. In actual practice, however, 
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missiles use many more than 100 
components, thereby making re- 
liability even more important. 
The usual applications of lam- 
inates in missiles include fins and 
guidance and control systems. Ap- 
preciable quantities of glass-base 
polyester, epoxy, silicone, Teflon, 
and phenolic laminates are used 
in these applications. In missile 
components where higher relia- 
bility and superior performance 
are of paramount concern, the 
relatively high cost is warranted. 
The guidance systems of mis- 
siles usually represent about 50% 
of the entire cost of the missile, 


although those systems constitute 
only 5 to 10% of the total weight. 
The use of 


copper-clad laminates in printed 


glass-base epoxy 


circuits designed for missiles con- 
tributes to miniaturization. 


Printed circuits 


Manufacture: There are a num- 


, ber of methods by which printed 


circuits can be produced. Metal 
foil may be applied to either one 
or both surfaces of a base lam- 
inate. When copper foil is used, 
either electrolytic or rolled cop- 
per may be applied. 

A common method is to apply 


Gears, characterized by high mechanical strength, long wear, and silent action, 
are cut from a phenolic-canvas base stock. (Photo, Continental-Diamond) 





a thin sheet of metal (usually 
copper) to one surface of a base 
laminate. For most industrial 


NEMA XXXP 
type) is 


uses, a grade 


(paper-base phenolic 
employed as the base. For certain 
NEMA _ G-10 
(glass-fabric-base epoxy) grade 
Many 
laminates are also used. 

The desired pattern is then ap- 
plied to the copper surface, usual- 
ly by printing or silk screening, 
using an acid resist. After further 


applications, a 


is desirable. other base 


processing, the metal-clad lam- 


inate is placed into an etching 
solution to remove that portion 
of the copper which has not been 
given an acid resist treatment. 
The acid resist is then removed 
by solvents. 
The prepared 
pleted by punching 
insertion of the leads of compo- 
nent parts such as condensers, 
resistors, tubes, transistors, and 
sockets to the side of the panel 
opposite the printed circuit pat- 
tern. For large-quantity runs, the 
components are usually inserted 


board is com- 
holes for 


by automation processes. 

As the final step, the side of the 
panel on which the circuit has 
been printed is subjected to a 
solder bath. 

Many copper-clad laminates 
may be cold punched. To enable 
a visual check on register, these 
are available with translucent 
properties. 

When some severe service con- 
ditions are involved, printed cir- 
cuit boards are plated with metals, 
such as gold, nickel, rhodium, 
lead-tin, chrome, and tin. In 
processing printed circuits, mod- 
ern equipment, such as Wiede- 
mann “printed circuit” turret 
punch presses and Zagar multiple 
drilling heads, is used. 

There are a number of print- 
ing techniques used, and each 
differs significantly in its adapt- 
ability and usefulness for automa- 
tion processes. 

Advantages and uses: Printed 
circuits in various forms are going 
into an ever-increasing number 
of applications. 

Some of the more important 
advantages responsible for their 
wide acceptance are: 1) unit con- 
struction of component parts and 
2) greater simplicity 
of wiring; 3) each printed circuit 


assemblies: 
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Paper used in manufacture of 
decorative laminate is coated 
with melamine resin. As paper 
slides out of trough (above), 
it is dried in vertical tower. 
(Photo, American Cyanamid) 


is identical, with the result that 
there are no wiring errors; 
4) faster production; 5) less floor 
space is required for manufactur- 
ing areas; 6) lower manufactur- 
ing costs are possible due to 
faster production; 7) lower re- 
jects; 8) savings in material costs 
and overhead; and 9) component 
assemblies, subassemblies, or in- 
dividual terminal boards may be 
solder dipped, which permits the 
soldering of many joints in one 
operation. 

Some of the more important 


Air magnetic circuit breaker 
contains many postformed and 
molded paper-base 
laminates. The arc chute shells 


phenolic 


are fabricated of flame-resist- 
ant laminates. (Photo, 1-T-E) 


applications of printed 
are: hearing aids, small 
receivers, telephone 
boards, radio and telev 
ceivers, missiles, ground 
controls, analog and digit 
puters, radar equipmer 
metering equipment, swit 

code disks, tape record: 
dictaphones, microphone: 
lipstick type), business m: 

and toll road counters. 

There is an increasing j 
in the flexible type of 
circuits. These flexible cir 
usually manufactured fro: 
sheets of such base mate 
copper-clad _ glass-base OX) 
laminates and copper-clad glass- 
base Teflon laminates. The thick- 
nesses normally range from 0.010 
to 0.015 inch. 

One special type of copper-clad 
laminate uses a thin vulcanized 
fibre core. It is used as a spark 
condenser in automobile radios 
In this application the copper foil 
is not etched. 

A relatively new use for printed 
circuits in the communication 
field is in rural carrier telephone 
circuits. 


Other developments 

Laminates impregnated with 
new high-temperature laminating 
resins have high initial strength 
which is retained to a remarkable 
degree after exposure to high 
temperatures. Compressor blades 
of jet aircraft engines are a typ- 
ical application. 

To provide added safety to 
equipment where laminates pro- 
vide the electrical insulation, 
there have been developed a 
number of grades with flame re- 
tardant properties. These include 
various types of paper-base phe- 
nolic laminates, glass-base epoxy 
laminates, and glass-mat poly- 
ester laminates. In some instances, 
it is possible to provide this flame- 
retardant quality in postforming 
grades of laminates. 

By using different variations of 
established laminating techniques, 
decorative thermoformable sty- 
rene sheets are being produced 
by laminating reverse-printed 
overlays to the surface of the 
sheet. 

Finally, it is of interest to lam- 
inators to note that the radio- 
electronics-television industry 
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h uses numerous types of 
nates experienced a growth 
1956. 
s expansion places it in the 
egory of one of this country’s 


approximately 15% in 
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outstanding growth industries and 
fifth in size in dollar value of 
goods shipped—making it a big 
and important market for lam- 
inate material. 





All laminated structures mold- 
in their final form, whether 
heet, rod, tube, or contoured 
rt, at pressures under 400 p.s.i. 
e called low-pressure laminates. 
[This category can include items 
nade at “contact” pressure or at 
no greater pressure than that ex- 
erted by the weight of the indi- 
layers of the laminate. 
laminates, gener- 


vidual 
Low-pressure 
ally fibrous glass-reinforced poly- 
ester laminates, are usually in- 
cluded under the over-all heading 
of “reinforced plastics.” The term 
also includes those 
made by matched metal molding 
processes in which pressure higher 
than 400 p.s.i. is used, and more 
recently, the description “rein- 
forced plastics” has been extended 
to further include premix mold- 
ing compounds that can be molded 
by conventional compression 
molding techniques. 

Actually, any combination of 
moldable plastics material and 
sheet or fibrous reinforcement is 
a “reinforced plastic,” but the 
term is usually used to imply a 
“fibrous glass-reinforced plastic.” 

Polyesters are the most common 
laminating resins used in this 
area because of their relatively 
low cost, ease of handling, and 
generally satisfactory perform- 
Epoxy resins produce 
stronger laminates, but are more 
expensive. However, they have 
been growing in popularity, par- 
ticularly in the manufacture of 
parts for transportation applica- 
tions where strength and light 
weight are important. Phenolic, 
silicone, special polyester formu- 
lations, and special formulations 
of phenolic and epoxy resins im- 
part improved high-temperature 
properties, but are more difficult 
to process. And in each of these 
groups, literally hundreds of 
variations are available, tailored 
to meet the special needs of the 
fabricator. 

According to the Society of the 
Plastics Industry, close to 140 


laminates 


ance. 
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million lb. of reinforced plastics 
were consumed in 1956, a 30% 
gain in sales over 1955. Of this 
amount, resins accounted for 
about % of the total. Polyester 
resins led the parade with total 
sales of about 65 million Ib.; the 
remaining 5 million lb. was di- 
vided between the 
epoxy resins (with estimated sales 
of about 4 million Ib.), low-pres- 
sure phenolic, polystyrene, sili- 
cones, melamine, and vinyl. 

The markets into which rein- 
forced plastics are going are many 
and varied. One of the fastest 
growing seems to be the field of 
transportation. It is estimated 
that aircraft uses about 20% of 
the total poundage of reinforced 
plastics, with the boat industry 
accounting for about 16 percent. 
A considerable amount also goes 
into the automotive and truck in- 
dustry in the form of structural 
and body parts, as well as acces- 
sories, e.g., heater and air condi- 
tioner housings molded of premix 
materials. Reinforced plastics 
have also found important outlets 


fast-rising 


in the construction field, for tool- 
ing, for pipes, and for such con- 
sumer products as sleds, fishing 
rods, luggage, automobile bodies 
and component parts, etc. 
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Ceremonial Elk's head is molded of polyester resin-fibrous glass laminate using 
hand lay-up technique. Finished head weighs 7 |b.; bronze counterpart weighs 
24 pounds. (Photo, Bigelow Fiber Glass and Mountain Ash Fiberglass) 





Machining Laminates 


BY GEORGE A. EBELHARE* 


i plastics—whether in 
the form of sheets, rods, or tubes 

are readily and easily machined 
metal and wood- 


Because 


on standard 
working machinery. 
these materials have many funda- 
mental properties not common to 
metals, they are often consider- 
than 


ably easier to machine 


metals—with the exception of 
glass-base laminates, which re- 
quire techniques. With 
this one exception, laminated plas- 
tics have lower shearing strength, 
permitting the use of high cutting 
speeds and feeds even on ma- 
chines of light construction. These 


special 


same properties, however, neces- 
sitate certain modifications of 
metal fabricating practices before 
they can be adopted to the ma- 
chining of laminates. The proper- 
ties which affect machinery tech- 
niques are as follows: 

1) Laminated plastics are poor 
conductors of heat. This makes it 
necessary to cut down the amount 
of heat generated. Care must be 
taken to see that tools are prop- 
erly ground and chips are re- 
moved from cutting points. 

2) Being more resilient than 
metals, laminates require greater 
clearance and less rake on cutting 
tools. 

3) Being softer than steel, 
laminates require tools that can 
remove chips faster than the tools 
used in machining metal. 

4) Because of the laminated 
structure, certain machining 
operations such as drilling parallel 
with the laminations, or milling 
at right angles to them, will re- 
quire additional care. 

5) The laminated structure is 
less homogeneous than metal, 
making it necessary to provide 
backing-up plates in many opera- 
tions. 

6) In all machining operations 
on laminates, it is extremely im- 
portant to keep tools sharp. For 
glass-base laminates, diamond- or 
* Fabricating Gen Mgr., Synthane Corp., 


Montgomery Ave., Oaks, Pa 
References were prepared by the editors. 
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tungsten-carbide-tipped tools are 
necessary. Because of the heat 
generated in these cases, both tool 
and work must be flooded in a 
stream of coolant, or a special 
corrosion-inhibiting mist lubri- 
cant can be applied to the work 
with compressed air. 


Shearing 

Most laminates may be cut by 
shearing with metal shears of the 
rotary or guillotine type (see Fig. 
1, right). Up to Y%e-in. thickness 
in some paper-base materials and 
up to %-in. thickness in most 
fabric-base grades may be 
sheared at room’ temperature 
(minimum of 50° F.). Harder 
grades, including asbestos, graph- 
ite, and glass, can be sheared after 
heating from 200 to 250° F. (de- 
pending upon grade and thick- 
ness). With hand feeding, speed 
of cutting may be up to 50 
strokes/min. for guillotine shear- 
ing or 600 ft./min. for rotary 
shearing. 

Guillotine shears can also be 
used for angular cutting in addi- 
tion to straight stripping. 

When shearing grades and 
thicknesses that require heating, 
it is necessary to heat the ma- 
terial uniformly and to remove 
it from the heating medium as 
soon as it reaches the required 
temperature. 


Sawing 


Band-sawing: The standard 
woodworking band-saw may be 
used on laminated plastics. For 
most grades, the saw blades 
should be file-hard carbon steel; 
for glass, asbestos, and all other 
hard grades, blades should be 
hardened steel with soft hacks. 
Teeth range from 5 to 8 points/in.; 
and cutting speeds up to 9000 
surface ft./minute. 

Band-sawing is not recom- 
mended for straight cuts on ma- 
terial which is thin enough to be 
cut with a circular saw. It is 
recommended for curved or 


straight cuts on material u; 
10 in. thick where smooth ¢ 
and close tolerances are not 
quired. Blades must be kept s! 
at all times. 

Circular sawing: For dry s 
ing, the floor or bench circ 
sawing machines that are sta 
ard in the woodworking indu 
can be used. For wet sawing, 
chines equipped for water op 
tion are required. For n 
grades, hollow-ground saws 
carbon steel are recommend 
The teeth should have no set : 
blades should be \%e to % in. th 
with 4 to 8 teeth/in., dependi: 
on thickness and form of m: 
terial. For hard grades, carbid 
diamond, or abrasive saws should 
be used. 

Laminates up to 1 in. in thick 
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Fig. 1: Cross-section of metal 
squaring guillotine shears used 
for cutting laminates. Relative 
position of blades and hold- 


down are shown 


ness can be sawed dry where 
smooth edge and close tolerance 
are required. Thicknesses up to 
4 in. can be sawed wet, provided 
special equipment and care are 
used. Cutting speeds range up to 
13,000 surface ft./min., either 
hand- or power-fed. 

Small tubing may be cut by 
feeding the material straight 
through the saw. Heavy-walled 
tubing over % in. in diameter 
should be “rolled” through the 
saw to prevent excessive break- 
out. 

A special long-length circular 
saw to cut sheets up to 38 in. wide 
and 25 ft. long has been developed 
by one company. Equipped with 
diamond or abrasive cut-off 
wheels, tungsten-carbide-tipped 
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Fig. 2: Drills should be es- 
pecially designed for work on 


plastics laminates. They should 
have high helix angles and 
wide flutes 


Fig. 3: Drill jig must be ac- 
curately located so drill does 
not strike bushing 


wheels, or high-carbon | steel 
saws, depending on the material 
to be cut, the new saw permits 
the production of planer-smooth 
cuts on materials up to 4 in. thick. 


Drilling 

Drills especially designed for 
use on laminated plastics are now 
available (see Fig. 2, above). 
These drills are made of high- 
speed steel and have wide, highly 
polished flutes with a high helix 
angle. Carbide-tipped drills 
should be used for hard grades. 

Since the material shrinks 
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somewhat after the drill is re- 
moved, it is necessary to drill 
holes 0.002 to 0.004 in. oversize 
or to ream the hole to the size re- 
quired. The use of well-designed 
drill jigs in which the work is 
clamped between top and bottom 
plates (see Fig. 3, left) will in- 
sure an accurate and clean job 
When top and bottom plates are 
not used, all should be 
backed with a piece of wood or 
plastic to prevent break-out and 


holes 


to insure a clean, sharp hole. 

Drilling parallel with the lami- 
nations should be avoided where- 
ever possible. If drilling must be 
done in this manner, the work 
should be held in clamps or a drill 
jig. 

Drills should be kept perfectly 
sharp. Frequent backing of the 
drill from the hole will aid in re- 
moving the chips and decrease the 
heat produced. 

Most laminates are drilled best 
without lubricant. In drilling 
glass-base grades, however, the 
work should be flooded with 
water coolant or with special 
corrosion-inhibiting mist sprays 
to decrease both dust and heat. 
Recommended drilling speed is 
400 surface ft./minute. 

The tolerances on drilled holes 
will vary with the diameter of the 
hole and grade of material. With 
proper care, tolerances as close as 
+9.001 in. are obtainable. . 


Tapping 

Tapping procedure has been 
standardized for all types of ma- 
terials. A ground, high-speed steel 
tap is recommended. This tap has 
3 flutes and for use with all 
laminates should be 0.003 to 0.005 
in. oversize (see Fig. 4, right). 
Drill sizes should be selected so 
as to leave approximately 75% of 
full threads. Class 2 fits are prac- 
tical in laminated plastics. No 
lubricant is needed under normal 
conditions. 


Flycutting 

Flycutting is generally em- 
ployed to cut disks or large holes 
not practical for drilling. Tools are 
designed so that the center post 
holding the cutter bar can be used 
as a pilot in a previously drilled 
hole to steady the bar during the 
cutting operation. Cutting tools 
must have clearance both in front 


and inside of the cutting edge 
Recommended cutting speeds are 
from 300 to 400 ft 

All laminates can be counter- 


minute 


sunk or counterbored. The cutte! 
should carry a negative rake of 
from 0 to 10°, 
should be approximately half 
those used in drilling. Initial con- 
tact with work should be light in 
order to cut the highly polished 
without cracking it. If 
chattering occurs, a slower speed 


and cutting speeds 


surface 
may correct this condition. 


Milling 

All laminated 
terials can be milled, using stand- 
ard milling cutters. (See Fig. 5, 
below). For longer life between 
carbide- 


phenolic ma- 


sharpenings, however, 
tipped cutters are recommended. 
Cutting speeds given below are 
based on carbide-tipped cutters 
and should be reduced approxi- 
mately 25% for high-speed steel 
cutters. 

For most grades, cutting speeds 
of 800 to 1000 surface ft./min. 
are satisfactory. For glass and 
asbestos, speeds should be re- 
duced by about haif. Feeds may 
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Fig. 4: High-speed steel taps 
with three flutes are recom- 
mended for laminates. Note 
depth of drilled hole 


Fig. 5: Backing support during 
milling prevents delamination 
problems in the laminate 
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be up to 20 in./min. depending 
on the finish required. For fabric 
cotton-base materials, best results 
are obtained by operating at the 
highest spindle speed the cutter 
will stand, with the maximum 
possible feed, to give 
finish. Almost all types of milling 


“climb 


desired 


should be done by the 
method” (see Fig. 6, right) to 
prevent the edges of the material 
from being raised, to hold the 
work tightly in the fixture, and 
to clean the chips from in front 
of the cut. When cutting across 
the laminations, backing plates of 
hard wood or other suitable ma- 
terials are recommended. Coolant 
should be used when cutting the 
hard materials. 

Because of their generally 
greater machining, as 
compared with metals, laminates 
are ideally suited to be worked 
on by air-actuated fixtures and 
holding devices. 


ease of 


Gear cutting 

Gears with any of the standard 
types of teeth may be cut from 
plastics laminates. Tubing or rods 
are never used. Teeth may be 
formed in blanks by hobbing, 
shaping, or milling, using stand- 
ard metal gear-cutting machines. 
The highest speed and feed of the 
machine should be used. Special 
gearing may be installed to in- 
crease surface speed and feed 
mechanism to rates greater than 
those commonly 
cutting metal. 

In cutting teeth in laminated 
gear stock, the last blank must be 
backed up to prevent fraying and 
break-through. 


employed for 


Screw machines and 
turret lathes 

Hand-operated and automatic 
screw machines are highly pro- 
ductive in machining laminated 
plastics, and operate the same as 
for brass, except at much higher 
speeds and feeds. Production from 
these machines ranges from 1000/ 
hr. down, depending on the job 
requirements. 

Laminated phenolic cams are 
economically used on automatic 
screw machines where tool pres- 
sures are not too great. Speeds 
range up to 3000 r.p.m. for hand- 
operated screw machines and up 
to 7000 r.p.m. for automatic ma- 
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Fig. 6: Climb milling also pre- 
vents delamination. Standard 


cutters may be used 


Fig. 7: Examples A and B 
show poor design, not enough 
moterial remains; at C and D 


ample material remains 


chines. Any desired feed can be 
used, depending on the finish re- 
quired. 

Turret lathes are operated at 
their top speeds for most jobs 
within their capacity. The opera- 
tions are approximately the same 
as those used for working with 
brass, except that much higher 
speeds and feeds are involved. 
High-speed steel and carbide- 
tipped tools are used, ground ap- 
proximately the same as for brass, 
with spindle speeds up to 1500 
r.p.m. and peripheral speeds up to 
3000 surface ft./minute. 

Most screw-machine and turret- 
lathe work is performed dry, but 
for deep-hole drilling, threading, 
etc., a coolant should be used. 
Forming and undercutting can be 
performed successfully, but care 
must be taken to use an ex- 
tremely fine feed, preferably not 
over 0.0005 in. to 0.001 in./revolu- 
tion. Many attachments, fixtures, 
and magazine feeds can be em- 
ployed. 


Lathe operations 

Engine lathes or production 
lathes are generally used. Turn- 
ing, boring, recessing, and any 
other lathe operations can be done 


successfully. For internal th: 
ing, and when cutting the } 
materials, it is advisable to u 
lubricant or coolant. 

Speeds up to 3000 surface 
min. can be used, with any 
sired feed, depending on finish 
quired. High-speed, carbide- 
diamond-tipped tools are used 
turning, boring, facing, and « 
ting-off. Tools should be gro, 
from 0 to 10° negative rake 
threading and forming. 

Lathe operations on laminat 
plastics are approximately + 
same as for brass, except that t 
surface speed can be _ high 
Fabric-base materials can ger 
erally be worked with high-speed 
steel, but for paper, graphit: 
asbestos, and glass, carbide- . 
diamond-tipped tools should b 
employed whenever possible. 


Planing and shaping 

All grades of laminated plastics 
can be shaped and planed, using 
standard metal-working planers 
and shapers, but care must be 
taken to prevent weakening (see 
Fig. 7, left). When cutting 
across the laminations, the end 
of the cut should be backed up 
to secure a clean edge. This pre- 
caution is not necessary when 
planing parallel to the lamina- 
tions. 


Punching, shaving, 
and broaching 


Punching: Sheets up to \e in. 
thick in some paper-base ma- 
terials and up to % in. thick in 
most fabric grades can be punched 
cold (minimum of 50° F.). Glass- 
base grades can be punched cold 
in thicknesses up to % inch. All 
other materials must be heated 
before punching, using hot plate, 
oven, hot oil, or infra-red lamps. 
The degree of heat to be used de- 
pends entirely on the thickness 
and grade of material. In most 
cases 120° F. is high enough, al- 
though occasionally temperatures 
as high as 250° F. are required. 

Laminates cannot be punched 
to extremely close tolerances be- 
cause of the normal contraction 
of the material and because of 
its thermal contraction when 
punched hot. Satisfactory holes 
are difficult to punch if the dis- 
tance between hole or between 
holes and edge of material is less 
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1.5 times the thickness of 
terial. (For the best punch- 

signs, see Fig. 8, below.) 
nkage allowances must be 
into consideration when de- 
g tools. In punching ¢-in.- 
laminate material, piercing 
1es should be 0.002 in. over 
ng dimension. Sides must 
,ooth, straight, and free from 
ilar grooves or tool or grind- 
narks. Die and stripper clear- 
should be 0.001 in. on a side. 
se stripper clearance is neces- 
to prevent delamination 
hen piercing punch is with- 
drawn from hole. Approximate 
shrink allowance should be 0.002- 

in./inch. 

Progressive, compound, and 
multiple operating dies, including 
combination blanking and shav- 
ing dies, are used. Dies are prac- 
tically the same as those for metal 
except that little clearance is al- 
lowed between punch and die and 
punch and stripper plate. Carbide 
dies should be used for glass if 
the quantity involved permits the 
additional expense that has to be 
undergone. 

Manual or mechanical feed, 
with automatic stops and gages, 
can be used. When practical, 
rotary-table feeding mechanism 
with vacuum or mechanical pick- 
up may be employed. 

Shaving: When smoother edges 
than can be had by punching are 
required, a shaving operation can 
generally be used. For irregularly 
shaped blanks too thick to punch, 
shaving will give the desired 
shape accurately and rapidly. 
Oversize cut blanks are employed 
in this operation. 

Combination punching, blank- 
ing, and shaving dies can be used 
for laminates up to % in. in thick- 
ness. These dies are commonly 
known as “double decker” dies, 
and the blanked piece is pushed 
through the shaving cutter on the 
same stroke as the blanking 
operation. 

Broaching: Broaches can be 
used to produce square, hexa- 
gonal, and other polygonal holes, 
irregular shapes, key-ways, etc. 
The laminated structure makes it 
necessary to use a special broach- 
ing procedure. 

When the cutting is to be 
across laminations, material must 
be backed up with a mild steel 
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or brass plate which forms a 
slide fit with the last cutting tooth 
on the broach. This helps pre- 
vent fraying and breakout. When 
cutting is done parallel to the 
laminations, a fixture applying 
pressure at right angles to the 
laminations should be 
Ample chip room between the 
teeth of the broach should be pro- 
vided, based on the depth of cut 
per tooth. A cut of 0.001 to 0.005 
in. per tooth can be taken with 
the pitch ranging from % to % in., 
as determined for the material 


used. 


and the particular type of opera- 
tion. 


Sanding and grinding 

Laminated plastics can be 
sanded on a belt or disk sander. 
Surface sanding on drum-type 
machines may be used to finish 
work to extremely close toler- 
ances and to insure parallelism of 
opposite surfaces. Double-spindle 
grinders can be used for grinding 
two opposite parallel surfaces at 
the same time. In such instances, 
the work is placed in a fixture 
which is pushed between the 
wheels. 

Sanding may be either dry or 
wet. Dry sanding makes use of a 
relatively coarse paper (120 to 
160 grits to the in.). If a finer 
finish is desired, the sanding ma- 
chine must be adapted for wet 
operation. This means that the 
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Fig. 8: A and B are poor 
punching designs, C and D 
are better (punch is larger) 


work must be cooled with water 
or other coolant. Otherwise, the 
heat generated would cause par- 
ticles of resin to embed them- 
selves in the abrasive cloth. With 
wet sanding, paper as fine as 180 
or 220 grits/sq. in. may be used, 
providing a “satin” 
finish. 


so-called 


Other types of finishing 


Included under this heading is 
burring, tumbling, cleaning, and 
buffing, all or some of which are 
generally necessary to finish a 
fabricated part. Much of this work 
may be by hand, in 
remove completely objectionable 
burrs and fuzz. 

Various polishing agents can be 
used in “tumbling” fabricated 
pieces in standard revolving bar- 
rels. Buffing with standard rag 
buffing wheels will give the ma- 
terial a smooth finish, and the use 
of rouge will be helpful in re- 
storing high polish to machined 
surfaces. 


order to 


Grinding tubes and rods 

A centerless grinder, equipped 
with a silicon carbide wheel run- 
ning at a surface speed of 9000 
ft./min. is used for finishing rods 
and tubes. In addition, a vertical 
belt sander is used for finishing 
operations on many types of tub- 
ing. The grit size is determined 
‘by the finish desired. To obtain a 
buffed finish, a “slick” belt run 
at about 4000 to 6000 surface ft. 
min, is used with a suitable com- 
pound. 
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Molding Reinforced Plastics 


BY HARRY T. DOUGLAS* 


he term “reinforced plastics” 


basically refers to any plastics 
materials containing reinforce- 
ments of one kind or another. In 
its broad sense, it even covers 
such products as high-pressure 
decorative or industrial laminates 
Trade usage, however, has rele- 
gated the description “reinforced 
plastics” to those reinforced plas- 
tics materials that can be molded 
into complex shapes and sizes 
with pressures ranging from sim- 
ple contact to the higher forces 
generally involved in matched 
die molding. Since the major vol- 
ume of reinforced plastics pro- 
duced are manufactured with 
thermosetting polyester resins re- 
inforced with fibrous glass, it is 
this combination that is generally 
implied when one speaks of re- 
inforced plastics. 


Resins and reinforcements 

Polyester resins, the most 
widely used resins in the field of 
reinforced plastics, harden by 
chemical change and are not sub- 
ject to resoftening or reforming. 
As the resin is received, it is 
somewhat viscous. However, the 
degree of fluidity can be con- 
trolled and adjusted by the addi- 
tion of styrene which joins in the 
reaction and does not volatilize. 
Various catalysts are used to 
bring about the desired reaction 
and the subsequent hardening of 
the resin, either with or without 
pressure and externally-applied 
heat. 

The popularity of the polyesters 
is based on their unique proper- 
ties. They are easy to handle, can 
be applied by a doctor blade, or 
even poured or painted on the 
fibers. The cure is a complete re- 
action as nothing is given off in 
the way of volatiles or conden- 
sates or taken on during the cur- 
ing cycle The resin can be used 
with or without pressure and with 
* Executive Vice Pres., Lunn Laminates, Inc., 
Oakwood Rd. and W. 11 St., Huntington Sta- 
tion, N. ¥ 
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or without heat—making it pos- 
sible to manufacture almost any 
size product in lightweight, low- 
cost molds. 

To develop the great strength of 
the reinforced plastics product, 
however, glass or other fibers 
must be used for reinforcements, 
much as steel rods are used in 
concrete. The polyester resin acts 
as a binder to transfer loads 
through the cured and hardened 
resin to the stronger reinforcing 
material. There are several kinds 
of glass fibers used in the laminat- 
ing process: 1) roving, a spool- 
like package of continuous glass 
strands which is most suitable to 
applications where unidirectional 
strength is required; 2) yarns, 
which can be twisted together and 
woven into a great variety of 
fabrics; and 3) fibrous glass mat, 
a random accumulation of cut 
strands rolled into sheets. 

The impregnation of woven 
glass cloth or fibrous glass mat or 
rovings with polyester resin, plus 


the application of a cat: 
sults in a strong, dim: 
stable, lightweight mat 
the weight of steel and 
the weight of aluminu 
physical properties are a} 
range of other plastics a: 
pare favorably with 
Strength/weight ratio in 
and compression is bett 
steel and about the same 
nesium. It possesses outst 
impact resistance, durabilit 
rosion- and rust-proof ch 
istics, and has_ superi 
resistance, low dielectric 
and good power factors 

In recent months, consid 
work has been done with th 
of resins other than polyesters 
(e.g., epoxies, etc.) and wit! 
use of fibers other than 
(e.g., synthetic fibers, asb 
etc.) either by themselves or i 
conjunction with glass. 

Apart from glass fibers, prob- 
ably the highest volume of fibers 
now being used are sisal and as- 
bestos, primarily in the field of 
premixes and _ prepregs. Al- 
though some strength is lost, sisal 
offers low-cost, medium-impact 
properties and high bulk. For a 
variety of applications, such as 
furniture frames for upholstered 
pieces where cost might be a 
prime consideration, sisal can be 


Matched metal molds are used primarily for quantity production runs where 
faster production rates can offset initial high cost of the molds. (Photo, Lunn) 
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ited completely or as a 
other materials in the re- 


nent. 


Bac molding 


forced plastics products 

came of age with the de- 

ent of “bag molding.” In 

rocess, a flexible bag or 

et, such as a polyvinyl al- 

or rubber blanket, is 

1 over the plied layup and 

pressure is applied against 

yup or a vacuum is drawn 

ween the bag and the mold 

ng its curing cycle to remove 
ess resin and air. 

The layup consists of impreg- 





A new type of press and mold 
(Sterling Precision Corp., Fibre 
Glass Plastics Div.) is capable of 
mass production of large rein- 
forced plastic shapes by a process 
which makes void-free moldings. 
The new technique is equivalent 
to metal-die molding but is free 
f the physical limitations in tool 
ost and production methods in- 
herent in the process. Parts of 


practically unlimited size and 


lepth of draw are possible, and 
close dimensional tolerances and 
uniform physical integrity can be 
maintained. Automobile tops and 
trailer bathtubs are already being 
molded by the new method. 


A reinforced plastics swimming 
pool (Delorich Enterprises, Inc.), 
84 ft. long, 36 ft. wide, and from 
3 to 11 ft. deep, built for the Red 
Lion Country Club in York, Pa., 
is probably the largest reinforced 
plastics item ever fabricated. 


A new flexible glass fabric-rein- 
forced polyester (Conoglas, Con- 
tinental Can Co.) has 
developed for lining bins, tanks, 
freezers, freight cars, trucks, and 
similar food storage and shipping 
containers. The material imparts 
a durable, wear-resistant, stain- 
resistant, and waterproof surface 
to containers, will not support the 
growth of mold or fungus, and is 
unaffected by alcohol, mineral 
acids, vegetable oils, salt water, 
weak alkalies, toluol, heptane, 
carbon tetrachloride, and other 


been 


nated layers of fibrous glass fab- 
ric placed in a mold. Unskilled 
labor can easily be trained to do 
the work. 

In order for the fibrous glass 
mat to of the 
laminated product, resin is ap- 


become a_ part 


plied by rollers or poured from 
a container onto the layup and 
distributed carefully. The parts 
are then cured by heat or through 
the stimulation of a_ suitable 
cate lyst. 

Autoclave: By the 
molding method, steam or air 
may be used as a source of pres- 
sure on the layup material after 
been drawn. The 


autoclave 


vacuum has 


ad OF an ee) 04 4 SO 


chemicals. It is available in rolls 
up to 150 ft. in length or in cut-to- 
size sheets. 


Production of 1600 air condition- 
ing ducts was accomplished in 17 
days in a reinforced plastics mold, 
53 in. long, 22 in. wide, 10 in. high, 
and weighing 1000 pounds (Apex 
Plastic Co.). This method of plas- 
tics tooling for molding is capable 
of producing as many as 10,000 to 
12,000 pieces in matched plastics 
molds for short-run jobs or when- 
ever it is essential to have fin- 
ished pieces before the metal 
molds can be built. 


A pre-impregnated fibrous glass- 
reinforced phenolic laminating 
material (Conolon 506, Narmco 
Resins & Coatings Co.) was de- 
veloped specifically for ease of 
handling, curing, and fabrication 
in the production of aircraft com- 
ponents which must perform at 
elevated temperatures over ex- 
tended periods. In fabricating 
structural components with this 
material it is necessary only to cut 
the desired pattern from pre-im- 
pregnated “B” stage laminating 
material, lay up the material, and 
cure the final part. It cures at 
pressures as low as 15 p.s.i., and 
can be fabricated on inexpensive 
disposable molds. 


An amber-colored, fluid epoxy 
laminating resin (Epocast 17, Fu- 
rane Plastics, Inc.) used in con- 
junction with a hardener is suit- 


mold and layup are placed in the 
autoclave and pressure applied 
in the closed chamber. It is essen- 
tial that no leaks exist in the bag 
or between the bag and the mold 
because the steam or air will be 
forced into the laminate causing 
spoilage. 
*ressure bag molding: This 
process, a variation of the auto- 
clave method, consists of a tight- 
fitting bagged 
layup which allows the introduc- 


cover over the 
tion of increasing pressures on 
the laminate. 

Contact molding: In those ap- 
plications in which relatively low- 
volume runs are called for, max- 





able for low-pressure laminating 
of fibrous glass into structures 
withstanding high- 
operation No sol- 


capable of 
temperature 
vents or volatiles are present, and 
the activated resin may be imme- 
diately applied to glass cloth. The 
high-temperature properties of 
laminates using this resin are ob- 
tained by postcuring at temper- 
atures of 400 to 500°F. 


A laminating resin (Eccomold L 
65, Emerson & Cuming, Inc.) with 
low loss and low dielectric con- 
stant is designed for applications 
such as radomes and printed cir- 
cuit boards. It is a thermosetting 
material. Parts made from it will 
withstand 300° F. continuously. 
Another laminating material (Ec- 
comold L 28) of this manufacturer 
is a general-purpose epoxide 
which has been selected for ra- 
dome and laminated sheet stock 
applications. An epoxide material 
(Eccomold L 266) which can be 
used continuously at 500° F. and 
for short periods as high as 600 
F., and a low-loss, nonflammable 
(Eccomold L 44) are 


also available. 


polyester 


A thixotropic laminating gel coat 
(Resin 604A, Marblette Corp.) 
with fast cure and a laminating 
resin (Resin 607) are now avail- 
able in premeasured quantities. 
They are offered in cases holding 
six 1-pt. cans, along with the 
requisite quantity of hardeners 
to be used. 
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imum strength is not a factor, 
and only one side of the rein- 
forced plastics part needs a 
smooth surface, contact molding 
is recommended. No pressure is 
involved. The resin is applied by 
brush or roller, thus excluding 
air bubbles 

In many instances, up to 4000 
parts can be economically pro- 
duced by these manual methods 
Above this quantity, because of 
the labor involved, matched die 


molding should be considered. 


Matched die molding 


To produce large quantities, 
matched dies, which last longer, 
produce with both 
surfaces relatively smooth, turn 


out pieces faster, and minimize 


more parts 


trimming and finishing steps, are 
used. In this technique, the re- 
inforcing material and resin are 
placed in the heated molds, and 
the molds are brought together 
by pressure. Pressures used are 
from 100 to 400 p.s.i. The molds 
invariably close against stops 
which determine part thickness 

Although this is by far a faster 
method of producing reinforced 
plastics parts, the initial outlay 
for matched dies is much greater 
than for single male or female 
dies. A guarantee of a large order 
or repeat orders is necessary 
(probably in lots of 4000 or more) 
to make this an economical in- 
vestment for the molder. In 
matched die molding, metal dies, 
although expensive, are 
used because of their accuracy, 
long life, and the fact that they 
can be readily heated. Some work 


most 


has been done with matched plas- 
tics dies, and a combination of 
metal and plastics dies, but it is 
difficult to predict the life of these 
molds. They do not transmit heat 
quickly, although they are 
cheaper to manufacture. 

The longer life of matched dies 
and the faster production rates 
often make the higher initial in- 
vestment rewarding. Shorter 
molding cycles result in lowered 
labor cost, and product thickness 
is more easily controlled. 

The smooth surface is due in 
part to die finish but mostly it is 
the result of overlays. With new 
research and development nudg- 
ing production progress, larger 
pieces are possible now which 
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were unknown even a year ago: 
larger boat hulls; one-piece lav- 
units consisting of toilet, 
double- 


atory 
sink and wall section; 
shell 
translucent lighting panels; and 


seats; more decorative 


sectional room dividers. 


Vacuum injection molding 
There are several methods em- 
ployed in matched molding. One 
of the early milestones in the 
field of reinforced plastics is vac- 
uum injection molding. This is 
still used by where 
speed in production is not essen- 
in making limited quan- 


industries 


tial, e.g., 
tities of sample parts. 

Primarily the process was de- 
veloped as a solution to making 
large parts on inexpensive molds 
and producing good inner and 
outer surfaces. These molds were 
usually of plaster, reinforced 
plastics, or metal with smooth in- 
side surfaces. The best feature of 
this method is that the male and 
female mold surfaces produce a 
finished part with a smooth fin- 
ish, eliminating bag wrinkles, 
and lending itself to limited pro- 
duction. If a larger quantity 
order develops, matched 
metal dies are the next logical 
step. 

In vacuum injection molding 
the male mold is constructed in- 
corporating a recess or lip into 
which the base of the female 
mold sets. The female mold has 
one or several vacuum outlets on 
top permitting air evacuation. 

Care should be taken that, 
when the female mold is lowered, 
there is no mismatching. To off- 
set anv misalignment in the mat- 
ing of the molds, guide pins 
should be used. 

The vacuum action commences 
after a room temperature resin is 
introduced into the recess or lip. 
The resin is drawn up from the 
recess and impregnates the rein- 
forcing material. Not more than 
one foot of mercury is necessary; 
otherwise, bubbles might develop 
from the boiling of the styrene. 

The resin impregnates the lam- 
inate evenly if the material is 
distributed uniformly. Properly 
done, it becomes practically a 
void-free laminate. When the 
resin appears through the sight 
gage the vacuum should be dis- 
continued to permit the resin to 


later 


The first structure of its kind to 
be molded of reinforced plas- 
tics, this submarine fairweather 
withstands corrosion by salt 
water. (Photo, Lunn) 


harden. For easy removal of 
parts, back-off bolts are screwed 
against the product to permit lift- 
ing the female mold, and com- 
pressed air injected through the 
outlets beneath the male mold, 
freeing the finished part. 

An interesting advantage of 
this technique is that it is possi- 
ble to make an almost transpar- 
ent mold which gives a visual 
picture of the resin being drawn 
through the laminate and up to 
the top of the mold. This helps in 
determining when to turn the 
vacuum off at the proper se- 
quence. It is very often advan- 
tageous to clamp off the vacuum 
several times during the opera- 
tions to let the resin level out by 
gravity and prevent channeling 
This offsets the tendency of the 
resin to go directly to the vacuum 
port and leave large voids. When 
building the required number of 
plies and before molds are 
clamped, it is also an advantage 
to include in the lay-up a stiff 
and springy ply of mat which ac- 
commodates the passage of resin 

Additional considerations in 
favor of vacuum injection mold- 
ing are: producing large, intri- 
cately shaped parts on inexpen- 
sive molds; molding parts with 
varied wall thicknesses; making 
reinforcements, ribs, and other in- 
terior structures as part of one 
unit; eliminating as large an 
amount of finishing as may be 
necessary in bag molding opera- 
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using inexpensive equip- 
1t; and saving on materials by 
nitting a closer control of the 

1 and glass supply. 
some of the disadvantages to 
are: the time element in- 
ved in the initial lay-up and 
lding the part; the low resin- 
glass ratio; the inconsistent 
ing of the resin to the top of 
mold; the additional cost of 
male or female mold; and the 
ances of a leak occurring dur- 
¢ the molding cycle which 
vould be difficult to locate dur- 
ng cure and which would subse- 
juently produce a damaged piece. 


Injection molding 

Another method of matched 
lie molding extensively used is 
injection molding of reinforced 
molding com- 
pounds, where volume produc- 


thermoplastic 


tion is called for. By arranging 
cavities in series, it is possible to 
produce simultaneously the var- 
ious component parts in an assem- 
bly. The disadvantages of the 
technique are the considerable 
capital outlay and the high die 
cost and setup time. 

From the elaborate prepara- 
tions necessary in this type of 
production, it is easy to see that 
production should continue with- 
out interruption for an extended 
time. In some cases, an entire 
week is involved in the run of 
just one set of parts. The order 
must be a sizable one to offer a 
sufficient return on this costly 
investment. 

Although other thermoplastics 
are used, the most suitable rein- 
forced plastics material for this 
specialized type of molding is 
polystyrene containing fibrous 
glass strands with the reinforc- 
ing compound in pellet form. This 
method produces rigid parts re- 
sistant to changes of temperature 
and possessing excellent tensile 
and flexural strengths. Increas- 
ing uses in the military field for 
numerous parts made by pressure 
injection molding have expanded 
the market for many applications 
of this technique. 

Depending on the product de- 
sign and weight, the average op- 
erating temperature might be 
from 450 to 600°.F., with cor- 
esponding cycles of 120 to 30 
econds. Higher temperatures 
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often cause discoloration. On the 
other hand, cold molds for short 
cycles produce inferior parts with 
surface imperfections, and it is 
advisable to heat the mold sur- 
faces to approximately 180° F. 
by hot water or oil circulating 
through the mold surface. Ade- 
quate pressures are imperative 
on the reinforced plastics mate- 
rials in the molds as a slight mis- 
calculation can ruin a large num- 
ber of parts set up in the various 
cavities. 


Premixes and prepregs 
Leading the way into expanded 
new uses for reinforced plastics 
is the group of premix com- 
pounds. These plastics compounds 
different 
than the laminate materials. 


possess characteristics 

Laminated products, on the one 
hand, are formed by pouring or 
rolling the resin on the fibrous 
glass mat, whereas with premix 
plastics compounds, these mate- 
rials are mixed together before 
the molding Complex 
and unusual shapes with vary- 


process. 


ing cross-sections, which would 
be difficult to attempt with a lam- 
inating method, can be molded 
with premix materials. The phys- 
ical strength is _ substantially 
lower for premix compounds, but 
where this is not an important 
consideration in the finished part, 


. 


or where thickness can be sub- 
stituted for high unit strength, 
premixes can be used to obtain 
such advantages as: good con- 
tours at low molding pressures; 
dimensional stability; weathe 
resistance; stable dielectric prop- 
erties; and high impact strength 

Another time- and labor-sav- 
ing development which is sub- 
stantially gaining ground in the 
reinforced plastics field is pre- 
preg molding. This utilizes fiber o1 
other reinforcing materials which 
have been pre-impregnated with 
a catalyst resin and can be cut 
into patterns very readily. Pre- 
pregs have been widely used in 
other molding operations and 
their easy workability in the re- 
industry have 
given these materials an added 


inforced plastics 
impetus as labor-saving devices. 
All resin 
and applying are eliminated. The 


calculations, mixing, 
improved resin usually selected 
is a diallyl phthalate type which 
has the added advantage of not 
only being tack-free, thus mak- 
ing it cleaner to work with, but 
also has the facility of readily ad- 
hering to itself and allowing 
easy build-up of ply. 
Pre-impregnated materials can 
be made up of fibrous glass mats, 
paper, cotton, linen, or synthetic 
woven fabrics, with the selection 


of a specific resin depending on 


Low-pressure contact molding techniques are used to turn out this reinforced 


plastics section for a Geodesic dome. After molding, parts need only be 


trimmed to be readied for installation. (Photo, Lunn Laminates) 





the final usage. Storage life of the 
prepreg materials has extended to 
six months and longer in some 
instances. 

distribution of the 


resin helps turn out better-made 


The even 


parts. Less waste also occurs with 
this material because it is easier 
to handle than untreated glass 
cloth. Although 


more expensive 


prepregs are 
than standard 
materials, the considerations in 
time saved 


favor of estimated 


should be investigated by the 
molder to ascertain whether this 
is applicable to his individual 


needs. 


Dies 

The selection of dies for molds 
is dictated by the kind of manu- 
facturing the reinforced plastics 
molder intends to follow. Should 
he start with bag molding, dies 
constructed of plaster, plastic, or 
metal could be utilized depend- 
ing on quantity, quality of parts, 
and the economics of the part 
run. 

Plaster dies have an extra short 
life and are used primarily in 
making prototype parts. Dies of 
reinforced plastics utilizing poly- 
ester or epoxy resins, often filled 
with metallic fillers, have been 
used successfully in pilot produc- 
tions. 


High-volume manufacturing 


Aluminum dies are used to 
mold small radomes for hous- 
ing military products and shell 


structures. (Photo, Lunn) 


demands the use of aluminum or 
steel dies which produce parts 
with tolerances and turn 
out products quicker and with a 
comparatively smooth finish. Ma- 
chined and polished aluminum 
dies have yielded up to 10,000 
pieces. 

Some of the present objects 
made with aluminum dies are: 
safety helmets, military chest 
protectors, office fixtures, aircraft 
and marine parts, and trays. 

Steel dies, though more expen- 
sive than aluminum, have excel- 


close 


Hood for outboard motor is matched metal molded in a 150-ton press. After 
molding, hood is sprayed with a special melamine-base enamel paint that re- 
quires subsequent oven cure for final hardening. (Photo, General Tire & Rubber) 


lent strength properties and |] 
life. The surfaces are painst 
ingly machined to eliminate ¢ 

the minute imperfections. 7 
use of steel dies has pushed 

reinforced plastics industry so 
ahead that products manuf: 
tured through this process h 
replaced completely other star 
ard materials. 

Among the numerous aartic! 
produced through this technig 
are: guided missile parts, plea 
ure craft, automobile and tru 
body parts, fruit and vegetab 
crates, tote boxes, trays and 
furniture. 
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--eforming Fibrous Glass 


w. W. THOMPSON 


T here are three basic methods 
h have been developed for 
preforming of fibrous glass. 

are: 1) plenum chamber; 
lirected fiber; and 3) water 


ry. 


Plenum chamber 

The plenum chamber method 

perhaps the most widely used 

rocess. Fibrous glass rovings are 
fed into a cutter where they are 

it to lengths between % and 2 
inches. The 2-in. cut is most often 
used, although shorter cuts, or a 
ombination of cut lengths, are 
iso in common usage. From the 
utter the fibers fall into the 
plenum chamber, or into a chute 
that carries them into the plenum 
hamber. They are deposited on a 
perforated screen as the air is 
exhausted from beneath the 
screen. (See illustration, below.) 

To help insure a uniform de- 
position of strands, the preform 
screen rotates. In addition, inter- 
nal baffles on the screen are fre- 
quently used to aid in the proper 
deposition of fibers. A resinous 
binder, which may be either a 
powder, or a liquid, is applied at 
the same time the glass is being 
deposited. Liquid binders, usually 
polyester and water emulsions, 
have been found to be the most 
satisfactory for the majority of 
applications. 

The cutter acts as a feed 
mechanism for the glass; thus 
glass input can be controlled by 
a timer. The input of the resinous 
binder can also be controlled by 
a timer, although manual spray- 
ing is occasionally used. 

The plenum chamber machinés 
are the most nearly automatic of 
the air-type preformers and thus 
produce the highest rates of pro- 
duction. Their operation is some- 
what cleaner since they are en- 
closed. A big advantage of the 

lenum chamber method is that 

e it has been set up to do a 


s-Corning Fiberglas Corp., 598 Madison 
ny 


New York 22, N 


PREFORMING FIBROUS GLASS 


and R. G. ADAMS 


particular job, very little operator 
skill is required to get repro- 
ducible results throughout a pro- 
duction run. 

The disadvantages 
around the long setup or try- 
out time which may be required 


cente! 


whenever a new part is started 
in production. This is due to the 
fact that the fiber deposition de- 
pends entirely upon the correct 
flow of air through each part of 
the screen. To achieve this, in- 
tricate baffle systems within the 
screen often have to be developed. 
This setup period can take sev- 
eral days. 

The plenum chamber machine 
is therefore most adaptable for 
applications for which it can be 
set up to run off a part continu- 
ously for a long period of time. 


Directed fiber method 

In the directed fiber method 
there is no plenum chamber over 
the screen. The preform screen is 
located on a nearly vertical turn- 
table behind which is located an 
exhaust fan. The cut fibers are 
directed at the preform screen 
from the flexible hose of a sepa- 
rate cutter unit. The cutter unit 


ROVING 
S 


Most nearly automatic of the 
air-type preformers, plenum 
chamber machines yield high- 
est production rates and, once 
a job has been set up, require 
very little operator skill to get 
reproducible results throughout 
a production run 


2 cae 





consists ol a roving cutter, a 
blower provided with a venturi 
where the cut fibers are intro- 
duced, and a flexible hose 

The rovings are cut in the rov- 
ing cutter, dropped through a 
short duct, and are introduced 
into the venturi air stream, which 
blows them out of the flexible 
hose. The operator directs the 
stream of fibers at the slowly 
rotating preform screen on the 
turntable. The binder is simul- 
taneously sprayed onto the piece 
by the operator. 

While the glass input is con- 
trolled by a timer, considerable 
operator skill is required to pro- 
duce uniform preforms. He con- 
trols the distribution of both 
fibrous glass and the binder on 
therefore the 
quality of the part. Where rela- 
lightweight preforms are 


the screen, and 


tively 
being made, the operator can be 
aided by a strong light behind the 
preform screen. 

One of the chief assets of the 
directed fiber that, 
given a skilled operator, a part 
can usually be put into produc- 
tion within a few hours after the 
preform screen is delivered. Baf- 


method is 


fling is seldom necessary in 
screens since a good operator can 
direct the fiber stream to any part 
of the screen. In the same man- 
ner, the operator can allow for 
varying part thicknesses where 
the changes are not too abrupt. 
It is also quite easy for the 
operator to add inserts, mat build- 
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Although a higher capital in- 
vestment is required for the 
water slurry preforming meth- 
od, the technique has many 
advantages: it is more auto- 
matic, faster production cycles 
can be achieved, and intricate 
shapes, abrupt changes in wall 
thickness, and very heavy 
walls are all possible 











TELESCOPING | 
PIPE AND RAM—#) | 


iY \ 
h ~ 
KO PY) 
j 


WATER EXHAUST PUMP 
4 ——__ 


ups, or wire beads to the preform. 
Even in instances when a wide 
variety of different parts is to be 
made and change-overs are fre- 
quent, the directed fiber method is 
still adaptable. Several different 
sizes and shapes of parts can be 
run one after another on the same 
machine. The only adjustment the 
operator has to make is to set the 
proper cutter time for the part. 
(See illustration, below.) 

This method has been shown 
to be adaptable to making very 
large parts, up to 120 sq. ft. in 
area, and over. The directed fiber 
method is also useful in preform- 
ing odd-shaped parts, such as a 
very long and narrow piece or 
large pieces with considerable 
open area in the center. 

Although theoretically capable 
of the same rate of production as 
a single-station plenum chamber 
machine, a slightly lower rate is 
usually experienced with directed 
fiber machines. 


Water slurry method 

The water slurry method is 
very similar to methods used in 
the pulp molding industry. The 
chopped strands of fibrous glass 
are slurried in water containing 
cellulosic fibers. The fibers are 
deposited on a screen in the bath 
as water is exhausted from be- 
neath it. The screen is raised from 
the slurry bath and the excess 
water is sucked out of the pre- 
form. Various ratios of glass-to- 
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cellulosic fibers can be used al- 
though 80% fibrous glass and 20% 
cellulose seem to produce good 
results. (See illustration, above.) 

Although it has many advan- 
tages over the airborne type of 
preform machines, the water 
slurry method is not widely used 
in the United States. 

This method is the only one in 
which there is little or no scrap 
loss. It is more automatic and fast 
production cycles are possible. 
The preforms are tough and self- 
supporting without the addition 
of resinous binders. Intricate 
shapes, abrupt changes in wall 
thickness, and very heavy wall 
thickness are all possible. The 
initial capital investment for 


equipment is higher than { 
air systems because more 
ment is involved. 

Although water slurry pr: 
handle easier than air-felt 
forms, they usually have a 
bulk factor which sometim: 
to wrinkling. It is practical 
only a low percentage of fj 
the molding resin because 
filtering nature of the cell 
fibers; however, the resin . 
pigrnented and the preform 
be dyed for decorative effect 


Production cycles 

Production cycles depend 
the following factors: 1) 
weight of the preform; 2) 
number of roving cutters: 

3) the amount of hand work 
required. Where difficult shapes 
are encountered, or where hig 
quality is required, the produc- 
tion cycles may be 20 to 30 

longer than average. 

For quality work, the majority 
of molders cut roving at about 
1 lb./min. per cutter. While th: 
cutter can cut fibrous glass at 
several times this rate, the uni- 
formity of preforms falls off con- 
siderably at the higher cutting 
rates. Where lower quality pre- 
forms can be tolerated, many 
molders cut at the rate of 2 to 3 
lb./minute. These cutting rates 
apply to both the plenum chamber 
and the directed fiber method 

In actual practice, the full ca- 
pacity of the preform machines is 
seldom used, because so much de- 
pends on the ability of the opera- 
tor to keep up with the machine 


To offset a slightly lower production rate, directed fiber machines are designed 
so that, given a skilled operator, a part can usually be put into production 
within a few hours after the preform screen is delivered 
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sandwich Constructions 


ad ON =) Be) 04 9 Od de 


\ unique foamed styrene-and- 
paper sandwich material (Fome- 
ore Board, Monsanto Chemical 
‘o.) consists of a core of stiff 
vamed styrene with a sheet of 
pecification kraft paper on either 
ide. It retains high compression 
strength under conditions of 
severe humidity and provides ex- 
cellent insulation qualities. A 
container (St. Regis Paper Co.) 
made of this board is light in 
weight and strong enough to 
withstand long distance shipping 
under the high humidity condi- 
tions of refrigerator cars and 
trucks. 


Structural panels of phenolic-im- 
pregnated kraft paper honeycomb 
and polyester-paper and poly- 
ester-fibrous glass (Conolite) 
faces are now being produced in 
effectively continuous lengths 
(Honeycomb Div., Continental 
Can Co.). Both the honeycomb 
and the facing are produced in 


continuous lengths, with size of 
panel controlled by the size of 
the bonding press. The hot press 
used by the company is capable 
of producing panels 200 in. long 
by 48 in. wide. 


In an adaptation of the “lost 
wax” process, a new thermoplas- 
tic (Hot-Melt H-883-A, Furane 
Plastics, Inc.) is used for filling 
honeycomb cores to facilitate later 
machining of _ stainless 
honeycomb structures. After ma- 
chining, it is melted from the 
honeycomb and the structure is 
cleaned with hot water. 


steel 


Plywood with a _ weatherproof 
overlay (Crezon, Crown Zeller- 
bach Corp.) will be used for such 
products as sidings, signs, boats, 
and handyman panels. A resin- 
impregnated cellulose fiber sheet 
is applied to the plywood panel 
and then permanently fused to 
wood under heat and pressure. 





Oe constructions are 
multilayered structures com- 
posed of thin, strong facings in- 
tegrally bonded to comparatively 
thick, low-strength cores. They 
are often flat panels that can be 
fabricated into an end-product, 
but they can also be curved 
shapes, e.g., curved airplane 
radomes made of fibrous glass- 
reinforced plastics sandwiches. 
Sandwich construction ma- 
terials have shown a remarkable 
growth within the past few years. 
Indeed, there are _ surprisingly 
few parts in aircraft, building 
construction, small boats, and 
many other fields which have not 
already had at least one proto- 
type made out of sandwich ma- 
terials. When designed as a struc- 
tural sandwich, the entire as- 


Introduction to this article is based on 
aterial supplied by Andrew C. Marshall, 
Western Regional anager, Hexcel Products, 
Inc., 955 61 St., Oakland, Calif. 

Recent Developments and References were 
repared by the editors. 


SANDWICH CONSTRUCTIONS 


sembly provides high strength 
and stiffness in proportion to its 
weight. 


Adhesives 

Much of this growth in the in- 
dustry can be traced to develop- 
ments in the use of synthetic 
resin adhesives to provide an in- 
tegral, rigid, and reliable attach- 
ment between the core and the 
facing of the sandwich. 

The bond may be effected by 
using the same resin as is used 
in the facings, e.g., polyester resin 
for polyester-fibrous glass facings. 
It may also be applied separately 
in the form of a tape or paste 
compounded of epoxy, phenolic, 
vinyl, rubber, acrylic, or other 
resins, or as is usually the case, 
a combination of several resins. 

In designing aircraft parts 
where high strength and tem- 
perature stability is sought, these 
adhesives usually have a glass or 


Aircraft 
ricated of sandwich made up of 


component is fab- 


aluminum skins over aluminum 
Lightweight 
structure offers sizable weight 


honeycomb core. 


savings. (Photo, Narmco Mfg.) 


cotton fiber skrim cloth as a car- 
rier. The function of the cloth is 
not only to facilitate handling, but 
to improve resistance to abuse 
and peel failures as well. Cost of 
this form of adhesive can run in 
excess of $3/sq. ft. of sandwich. 

At the other extreme are the 
liquid resins used for bonding 
architectural panels for exterior 
building facings that can be han- 
died in tank trucks and spray 
guns. Cost in such instances is 
only 20¢/sq. ft. of panel. In either 
case, for a successful sandwich 
construction, the adhesive must 
be selected for its ability to main- 
tain integral attachment between 
the core and the facing for the 
entire expected service life of the 
part. 

Facings for the sandwich con- 
struction can be flat sheets of 
plastics, paper, wood, metal, etc. 

The core materials also show 
wide variety.. The most important 
job of a bonded core material in 
sandwich constructions is to stabi- 
lize and stiffen two thin facings 
having relatively high tensile 
strength so that the major part 
of a load is borne by the skins 
The bonded core also converts the 
two skins into a single structure 
of great rigidity so that they de- 
form much less under load than 
they would unjoined. To serve 
these purposes, the core must 
have high compressive, shear, and 
tensile strengths, and a fairly 
high modulus of rigidity in shear; 
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Light weight and structural efficiency, despite large size, characterize airplane 


radome made of reinforced plastics honeycomb core sandwich. (Photo, Hexcel) 


in many cases, the core must also 
serve as a thermal or electrical 


insulato1 


Honeycomb Core 
BY ANDREW C. MARSHALL 


Honeycombs are among the most 


important types of core ma- 
terials used in sandwiches today 

and still growing fast. Because 
of its structure (based on the 
concept of a bee’s honeycomb), it 
not only has great strength pe: 
pound, but also excellent thermal 
and insulating properties. 

An estimate of 1956 core sales 
would break down as follows: 
* Western Regional Manager, Hexcel Products 


I 55 61 St., Oakland, Calif 


honeycomb—$4__ million; 


honeycomb—$4_ mil- 


lion; fibrous glass honeycomb—$2 


paper 
aluminum 


million; stainless steel honeycomb 

$250 thousand. It is anticipated 
that the growth in 1957 will be in 
the inverse order of the above list, 
with stainless steel growing five- 
or tenfold and the paper honey- 
comb growing some 50 to 100 per- 
cent. 

Some of the honeycomb uses 
deserve special mention. Curtain 
walls for the building industry, 
for example, are expected to show 
a sharp increase this year. The 
appearance of the optically-flat 
surfaces gained-through the use 
of sandwich materials in this type 


Sandwich panel used in manufacture of all-plastics refrigerator has foamed 
styrene core and high-impact styrene alloy sheet faces. (Photo, Westinghouse) 





of construction has alread 
tracted attention of architect 
several office buildings and 
port terminals, using as mu 
75,000 to 100,000 sq. ft. of 

wich materials each, have r< 
ly been erected. 

The end uses of the va 
types of 
are many and diverse. Most 
however, goes into the follo 
major markets: 


honeycomb avai 


Honeycomb 


core Facings End 


Paper Porcelain- Curtair 


ized steel walls ix 
building 
Fibrous Small b: 
glass 
Wood 


veneer or 


Aircraft 
interior 
metal 
Aluminum Aluminum Aircraft 
structure 
Porcelain- Curtain 
ized steel _walls in 
buildings 
Radomes 
and antenna 
windows 
Aircraft 
structure 


Fibrous 
glass 


Fibrous 
glass 


Stainless Stainless 
steel steel 


Also new in the area of applica- 
tions for sandwich materials are 
structures exposed to the intense 
sound damage areas in turbo-jet 
aircraft. Typical of these struc- 
tures are the wing assemblies aft 
of the engine exhaust on many 
aircraft. Without the unique prop- 
erties of the sandwich materials, 
it would have been virtually im- 
possible to design a structure with 
reasonable weight and service life 
in these areas. 

Another new idea in sandwich 
structures is the use of both 
foamed plastics and honeycomb 
materials in the same sandwich 
Using this technique, local 
strength may be increased four- 
fold and a shear attachment 
means is provided. 

Finally, the success of many 
types of aircraft as radar warn- 
ing picket ships owes much to the 
fibrous glass honeycomb sand- 
wiches of which their huge 
radomes are constructed. These 
domes are as large as a back- 
yard swimming pool (the rotating 
antennas inside are approximately 
18 ft. in diameter) and yet are 
easily carried aloft without seri- 
ously impairing either the pay- 
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or the performance of the 
aft which they 
nted. 
nong the 
ts in the offing are plastics 
iwiches capable of service at 
peratures of 800 to 1500° F. 
»sives are being readied that 
permit applications at service 
of 700 F. 
brous glass core-aluminum skin 
ndwiches, already winning the 
npetitive battle with all-alu- 
num structures, have also re- 
undergone marked 
ovement. Bonded 
structures based on sandwich ma- 


on are 


newer develop- 


peratures over 


ntly im- 


primary 


terials and now found only in two 
aircraft (Convair B-58 and Temco 
TT-1) also show promise of be- 
coming standard in the industry. 


Balsa Wood Core 
BY RICHARD MARK* 
Balsa wood with its high strength/ 
weight ratio and other advantages 
Table I, right) has 


used for quite some time as a 


(see been 
structural core for aircraft sand- 
wich construction. More recently, 
the of balsa has been 
tended to include many applica- 


use ex- 
tions in reinforced plastics where 
thick required for 
thermal insulation and/or rigid- 
Included among these appli- 


sections are 


ity 


Fifth Ave., 


* Balsa Ecuador Lumber Corp., 506 
New York, N.Y 


Trimmed, curved end-grain 
balsa wood core sandwich is 
produced by laminating one 
skin to the core prior to bend- 
ing. The balsa wood core is '/2- 


in. thick. (Photo, Balsa Ecuador) 


ANDWICH CONSTRUCTIONS 





TABLE |: Characteristics of balsa wood 





Forms 


available rigid blocks 


Standard sizes 
Widths: 18 to 48 
Lengths: 3 to 36 


Density, lb./cu. ft. 





Thermal conductivity, 
B.t.u./sq. ft./hr./°F./in. 


Tensile strength, p.s.i. 74! 2 


Compressive strength, 
p.s.i 1,020 2 


Maximum service 
temperature, °F. 


Coefficient of linear 


expansion, 10° in./in. 0 


Moisture absorption, 
% by wt. 


Water-vapor 
transmission 


Dielectric constant 


Dissipation factor 


End-grain— 


In. 


in 


0.99 


,630 


,090 


Varies with exposure t'me from 150 to 


199 


Approx. 1.15 grains/da./sq. ft./mm 


15 at 


0.01 


Flat-grain 
rigid boards, panels, blocks 


Thicknesses: 3 to 29 in. Boards: Thicknesses: 114, 


134, 21 
Widths: 
Lengths: 2 to 7 ft 


4, 234, 3% in 
random 

Thicknesses: 1 to 3 in 

Widths: 4 to 30 in 

Lengths: 1 to 10 ft 

3 to 29 in 

3 to 36 in 

to 10 ft 


Panels 


Blocks: Thicknesses 


Widths 
Lengths: 1 


4-9 9-14 


1.24 0.30 


3,500 105 
3,080 ‘ 125 


over 500 


0.776 


High alone; very low when part of 


sandwich structures 


Hg 


for 1-in. thickness 


10 10"" cycles per second 


at 10 10° cycles per second 





. 


tank that 
transport bulk milk and orange 
ladders for tele- 
phone line service; pleasure craft; 
and others. 

Because 


cations are: trailers 


juice; use in 


the 
cores has 
straight 
beams. More recently, techniques 


of its rigidity, 
largest for balsa 


been in flat panels or 


use 


have been developed for using it 
in curved structures. 


Foamed Plastics Cores 


F oamed plastics also stand out 
as a lightweight, thermal insulat- 
ing, and acoustical insulating core 
for sandwich materials—either as 
a foamed-in-place core or as a 
block or sheet of plastic foam cut 
to size and cemented in place be- 
tween the two faces. Consider- 
able attention has been attracted 
by a sandwich material made up 
of two of high-impact 
styrene laminated 


sheets 


sheet to a 


foamed styrene core and recom- 
mended for use in food process- 
etc., 
building, 
liner for refrigerator doors, etc. 


ing plants, bakeries, 


curtain 


as a 
wall in as a 

For a complete review of the 
various types of foams available 
as core materials, see the Foamed 
Plastics Section, p. 334 


References 


Consult the Subject Index fo1 
additional information concern- 
For 
sources of sandwich materials, see 
Directory Index, p. 1018. 

“First all-plastics refrigerator,” 
Mopern Ptuastics 34, 114 (Nov 
1956) 

“Sandwich panel,” Mopern 
Piastics 33, 352 (June 1956). 

“Balsa core for reinforced plas- 
R. Mark, 
131 (May 


ing sandwich constructions. 


tics structures,” 
Mopern PLASTICS 


1956). 


by 
33, 





CONVAIR B-58/major portions 


primary structure are made of 


HEXCEL HONEYCOMBS 


HE xX C EL propucts inc. 


America’s leading producer of honeycomb core materials 
951-61st Street, Oakland, California 


PLANTS: OAKLAND, BERKELEY, CALIF.; HAVRE DE GRACE, MARYLAND « SALES OFFICES: INGLEWOOD, CALIF.; FORT WORTH, TEX AS 
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in molded fibre 
that solves your problems 





Percentages of glass: fibres may be 
mixed with cellulose fibres to meet ‘7 ‘D 

‘ ‘ 
your strength requirements. cep TAW... 
Surpassing conventional methods by econ- 
omy, durability and appearance in this 


one piece molding, the Hawley process is 
proven for deep draw forms 






movie 
projector 
case 


Phe. ee 


Contoured edge solves fitting problem to 
curvature of dashboard, permitting great- 
er latitude in design considerations. 


Sigh. 


glove box Compound curvature of design for sales 
appearance, strength through glass fibre 
reinforcement in stock produces amazing 
strength-lightweight ratio 


luggage 


. ae ate 


Low thermal conductivity of molded fibre 
restricts absorption and dissipation of heat, 


efficientiy channelling it to windshield. 
Acoustic properties absorb fan noise, con- 
tour overcomes compact and intricate space 
problem. 
f : .- 
defroster nozzle 


PRODUCTS COMPANY 





ieee SS ee ee re ee ee 


LONDON ENGLAND e SYDNEY AUSTRALIA e ee ee ee a a ae, SOUTH AMERICA 


4 


Now...from U.S.G. 


U.S.G. experience, technology and research set new standards 
for epoxy laminating and casting resins 


Now, you can do the entire job—from blueprint to finished pattern or tool—with materials from a 
single source, United States Gypsum. The addition of new EPOXxICAL Tooling Plastic to the U.S. G. 
family of gypsum cements and plastics completes a line of materials for laminating and casting; 
makes U.S.G. an important part of the plastics industry. 

Now, you're assured of unit responsibility; of quality materials that have been scientifically 
researched, thoroughly tested. A qualified U.S.G. technician will be happy to demonstrate how these 
U.S.G. materials can be applied to your plastic tooling problems. 


FREE! Write United States Gypsum, Dept. 122, 300 West Adams St., Chicago 6, Ill. for this free 
literature: HyDROCAL Models and Molds (IGL-ITT-100); Vacuum Forming with ULTRACAL 
(IGL-ITT-55); EPOxICAL Laminating Resin (1GL-400); EPpoxIcaL Casting Resin (I1GL-401). 


US 
UNITED STATES GYPSUM 


STATES 





HYDROCAL gypsum cements 
are used for molds and 
original models to laminate or 
cast plastic patterns, dies, 
jigs, fixtures or foundry match 
plates and core boxes. 


ULTRACAL gypsum cements 

are used for vacuum forming 4 
models and molds. Offer 
high strength, improved heat 
resistance for prototype, 
short run and production 
applications. 


. 


NEW EPOXICAL tooling 


plastics permit Jaminating 


or casting of precise, eco- 
nomical epoxy resin patterns 
and models in half the 

time required by traditional 
techniques. 


*HYDROCAL and ULTRACAL are trade 
° marks Reg. U.S. Pat. Off. for super strength 
° ™ ‘a 4 a qypeum ao ees by United 
' ‘ ; m Com . EPOXICAL isa 
proneering in ideas for industry Pea a ante 


by United States Gypsum Company. 





Fabricated plastic parts on Boeing B-52’s 
trate Swedlow versatility 


gai: ih 


demons 


Practically everywhere you look in a Boeing B-52D 
you see plastic parts built by Swedlow... parts made 
of laminated transparent acrylic plastics, nylon, 
heat-resistant, and fiberglass laminates. The diversity 
of shapes and sizes is indicated by the items illustrated. 
Swedlow offers you highest quality of workmanship — a 
reliable record of delivery performance — technical 
expertness in formulating and fabricating. 
For complete information on Swedlow services, including 
new “honeycomb” cores and fabricated parts, we invite 
your inquiry on your company letterhead. 


eing 8-52D Stratofortress is an eight-jet, swept-wing, U.S 

e long-range heavy bomber now in production by Boeing 
Wing spon, 185 ft. Overall length, 156 ft. Tail height, 48 ft. Sweep 
back, 35 deg. Gross weight, over 400,000 Ibs. Powered by eight 
Pratt & Whitney J57 turbojet engines, each rated in the 10,000 Ib 
thrust class. Boeing-developed ‘Flying Boom'' aerial refueling gives 
the B-52D virtually unlimited range beyond the specified ‘‘more than 


6000 miles Speed, 650 m.p.h. Service ceiling, over 50,000 ft 


POLYESTER REINFORCED 
eee FIBERGLASS PANEL SUPPORT 


— cri tminninnaae 
a neti a Typical Swedlow Parts on the Boeing B-52D 
oo = PANEL SUPPORT 


INSTRUMENT MOUNTS 


| covers 


BRACKETS 


{Se 


PANEL SUPPORT 


... more paits 
fabricated by Boeing from Swedlow 


laminated sheeting 


Nylon resin 
reinforced by 
nylon cloth. Used 
primarily as fuel 
Specification eee : cell support. 
BMS8-9B : idle ry a Specification 

; BMS8-13A 


Die-cut liner 


polyester 
fiberglass 
reinforced 


laminate 


Swedlow 


PLASTICS COMPANY 
Los Angeles, Ca ” 2a town, Ohio 


Please refer 
to Dept. 16 





Important Facts 
About the $12 Billion 


Packaging Market... 


PRACTICALLY ALL PRODUCTS are pack- 
iged. It’s almost easier to count the 
industries that don’t package than those 
which do. That’s why the packaging 
includes the 
that make 


products of all kinds that are pack- 


market is horizontal . . 


thousands of companies 
aged for shipment or sale. 

Packaging is, in fact, so integral a 
part of business as a whole that it ex- 
pands as business expands. In 1954, ac- 
the U. S. Department of 
Commerce, the value of materials, sup- 


cording to 


plies and services used in packaging 
the nation’s output stood somewhere be- 
12 and 15 billion dollars. And 


as the national output of goods in- 


tween 


creases each year, so does the demand 
for packaging, packaging equipment 
and related supplies. 


What the Market Uses . . . and Buys 
The range of America’s products are 
as wide as our ingenuity. And the vari- 
ety of containers is equally broad. De- 
pending on the nature of the prod- 
uct, its package can be a bag, barrel, 
bottle, box, can, carton, chest, crate, 
capsule, drum, envelope, jar, tube, vial 
or wrapper. 

Often a package will be a composite 
of several of these forms and will use 
many materials: adhesives, coatings, 
cork, fabric, film, foil, glass, ink, 
wood, paper, plastics, tape, and wax. 
and fill 
bottling 


To make these containers 
them—takes 
equipment, 


bag machines, 


box machines, capping 
equipment, cartoners, conveyors, coun- 
ters, die-cutters, filling machines, la- 
belers, printing presses, scales, slitters, 
staplers, stitchers, unscramblers and 
vibrators. And they may also require 
such additional services as embossing, 
fabricating, laminating, plastic mold- 
ing, and contract packaging. 

All of these materials, 
supplies, services and machines are 
part and parcel of “packaging.” They’re 
the factors that give the market its 


tremendous scope. 


containers, 


Who Does the Buying 
The factors that control package se- 
lection are as complex as business it- 
self. They include production, quality 
control, shipping, display, advertising. 
sales, promotion . . . and, often, outside 
packaging consultants. The purchase 
and specifications of packaging mate- 
rials usually cuts across many depart- 
ments of a company. 

Because the buying influences are so 
is difficult 
reach them all. Most suppliers, there- 


diverse, it for salesmen to 


fore, rely heavily on advertising to 


carry a good share of their selling lead. 


How Modern Packaging Fits In 

Mopern Packacinc is the oldest and 
largest magazine serving the packag- 
ing field. Prior to its founding in Sep- 
tember, 1927, the concept of packaging 
as a common function of many indus- 
tries was not generally recognized, nor 
that 
packaging objectives, 


was it realized these industries 


have common 
techniques, problems and procurement 
needs. 

Mopern Packacineé changed all that. 
It gave the users of packaging every- 
where a single reliable forum where 
mutual problems might be solved and 
where new packaging materials, meth- 
ods and services could be publicized. 
As a result it gave packaging suppliers 
a single medium through which they 
could reach the various buying influ- 
ences in the many industries that pack- 
age the great bulk of the nation’s goods. 


Paid Circulation is Essential 


the 
patterns involved in the selection and 
specification of package designs, ma- 
terials and equipment, it’s just not pos 


Because of intricate purchasing 


sible to select “packaging men” simply 
on the basis of job titles. 


* 


* 


For this reason MoverN PACKAGING’s 
policy of paid circulation is vitally im 
portant to advertisers. It is 
that 


mately concerned with packaging op 


insurance 


subscribers are directly and inti 


erations, because packaging men 
identify themselves and their interests 
by laying hard cash on the line 

the 


paid 


Since founding in 
1927, its 
steadily 

time high of 20,600 out of a total print 
24,500. The bulk of the re 


maining copies are used to provide ad 


magazine's 


circulation has risen 


from 2,500 to its current all 
order of 


ditional rotating distribution for con 


version into paid subscriptions 


Editorial Content 

The editorial purpose of Mopern Pack 
AGING is to keep packagers informed of 
all the 


methods, 


significant advances in the 


materials and equipment of 
Editorial 
voted to carefully researched original 
About 90% is staff 


contributed by authorities in the 


the art feature space is ce 


articles. written 
10% 

field. Through the use of analyses. il 
lustrations, case histories and “how-to 
do-it” the 
and interpret packaging trends 


articles, editors point oul 


Advertising Acceptance 
Year 


vest 


MopERN 


after year, more advertisers in 


more money in more space in 


all other 
packaging publications combined. And, 


PACKAGING than in 
last year, they set new all-time highs in 


both space and dollar volume! 


Get More Facts 

To learn more about the sales poten 
tials in the packaging field for the 
products you make, just write to Adver 
tising Manager, Movern PAcKAGINé, 
575 Madison New York 22. 
a..z. 


Avenue, 


* 


MODERN PACKAGING MAGAZINE 
A BRESKIN PUBLICATION 





Quality controlled ‘deegla ;’ 


in this all-plastic U.D. milk float 








This all- plastic milk float. 
manufactured by Mickleover 
Transport Ltd., for Uniied 
Dairies, employs deeglas 
chopped strand mat as its 


sole reinforcing material. 


All deeglas products, chopped 
strand mat, glass rovings and 





deeformat, are produced 
under a quality control system 





based on the requirements of 
BS.600 and BS.600R. This 


ensures the consistency so es- 





sential for perfect mouldings. 
Chopped strand mat and 
deeformat, in standard and 
rooflighting grades. Glass 
rovings. 


Glass Yarns & Deeside Fabrics Ltd. 44-46 Kingsway, London, W.C.2 


Telephone : Chancery 7343 and 8257 














‘MORART GRAVURE CORP. 


HOLYOKE, MASSACHUSETTS DAYTON, OHIO 
INCORPORATED 1927 

















MULTI-COLOR GRAVURE PRINTING 


DESIGNERS and CONVERTERS 
of DECORATIVE PAPERS 


SPECIAL DECORATIVE PAPERS FOR THE 
LAMINATING TRADE 


Reproduction of 


WOODGRAINS 
MARBLES 

FABRICS 

ART WORK 

OTHER MATERIALS 











ETCHED COPPER GRAVURE CYLINDERS 


MORART-OXFORD CORP. 


(Wholly owned subsidiary of Morart Gra 














DAYTON, OHIO 














Reliable 
Engineering 





Quality 
Control 











Mass 
Production 
Capacity 


THIS 
SYMBOL IS 
YOUR ASSURANCE 
OF QUALITY 
FIBER GLASS 
REINFORCED 
PLASTICS 








Properly-made fiber glass products have 
unusual strength, light-weight, dielectric 
strength and high corrosion, heat and 
weather resistance. All this plus molded-in 
color, and such optional characteristics as 
translucency, flexibility and texture. 


Fiber glass moldings can often reduce 
manufacturing costs by replacing a cast 
or fabricated part. “Fiber glass,” with 
its magic appeal, can enhance the 
appearance of your product through 
freedom of design. 


Since 1948, Structurlite has been helping 
scores of customers capitalize on the 
advantages of fiber glass molding ina 
wide range of products from safety hats 
to school furniture. 


Our experience covers all types of resin 
and fiber applications. We can meet 
virtually any production requirement, 
and have facilities for finishing, 
assembling and packaging. 


Throughout, quality is emphasized time and 
again—from selection of the best 
resins and fibers, to insistence upon 
careful workmanship, and a rigid 
quality control system 


A versatile battery of presses up to 
500 ton capacity, automatic preforming 
machines, other equipment and methods 
have been designed to maintain the 
high standards of quality at the lowest 
possible costs. 


We invite an opportunity to discuss with 
you the application of fiber glass 
in your product or manufacturing 
operation. Write for illustrated brochure 
on significant fiber glass applications, 
pioneered by Structurlite. 


oe. at 


STRUCTURLITE 
PLASTICS CORPORATION 


The factory of EXPERIENCE in light weight structural plastic products 
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puts 
the 
plus 
in 


plastic 


products 


> 45 55: 


GLASS CLOTH 


adding strength, lightness of weight, dimensional stability, heat-abrasion- 
corrosion-impact resistance to a new world of plastic products: 


* GUIDED MISSILES - BOAT HULLS AND SUPERSTRUCTURES + AIRCRAFT 
FRAMES AND COMPONENTS + ELECTRICAL INSULATION + INSECT 
SCREENING + TOOLS, DIES, JIGS AND FIXTURES 

EXETER MANUFACTURING COMPANY, Est. 1871 


INDUSTRIAL GLASS CLOTH DIVISION 
SALES: 40 Worth Street, New York 13, N.Y., Tel. WOrth 4-3440; MILL and FINISHING PLANT: Exeter, N. H. 
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IN BASIC MATERIALS ... CHOOSE FROM THE 


INDUSTRY'S BROADEST 
LINE... over 100 grades 


CODE: E—Excellent 


PHENOLITE® LAMINATED PL/ 


SHEETS * RODS * TUBES *-FABRICATED ps 


practically unlimited. 





G—Good F—Fair P—Poor 


A thermosetting high pressure laminate combinin< 
tional strength, moisture resistance and lightness o 
with excellent electrical, thermal and chemical p;. 
Available in over 80 standard and special grad 
with a unique combination of properties. Applicatior 


PHENOLITE LAMINATED PLASTICS 





PROPERTIES 


XX- XxP- XXX- 
324-P 208-G 409-P 


XXXP- 
455 


Y- 
2500 





—-Poa-*7240me Mm 


Dielectric strength _ Perpendicular to laminations 
(500 volt per mil on 1/16” = G) 





Dielectric strength Parallel to laminations 
(50 KV =G) 





Dielectric losses 





Insulation resistance 





Arc resistance 





Electrical Stability Humid Conditions 





M 
E 
Cc 
H 
A 
N 
I 
Cc 
A 
L 


Tensile Strength (15,000 psi = G) 





Flexural Strength (20,000 psi = G) 





Compressive Strength (30,000 psi = G) 





Impact Strength (1.0 ft. Ibs. = G) 





Bond Strength 





Frpoa-u<zIv 


Water Absorption 





Dimensional Stability Humid Conditions 





Heat Resistance 





Acid Resistance 





Alkali Resistance 





Organic Solvent Resistance 





er pmamZmOlepa-2E==xr0 


Base Material 





Type of Resin 





AIEE Insulation Class 














Comparative Price 


NEW MATERIALS CATALOG 
For full technical engineering 
and property data on all 
National basic materials— 
request new 16-page catalog. 


Write Dept. |. |. 











1.0 , 1 














NEW FABRICATED PARTS BOOKLET 


exe 


* 


PS 


Request National's new book- 
let—Fabricated Parts and 
Components. 

Write Dept. |. I. 





1.2 








1.2 14 














COPPER-CLAD PHENOLITE CATALOG 





For full data on National Cop- 
per-Clad PHENOLITE—request 
National's new catalog—Cop- 
per-Clad PHenouite. Write 
Dept. I. I. 














ns |ONAL VULCANIZED FIBRE NATIONAL NYLON 


SHEETS * RODS © TUBES ¢ ROLLS * COILS 
FABRICATED PARTS EXTRUDED ROD « FABRICATED PARTS 
,-cost material has. excellent. mechanical and good A superior thermoplastic combining good mechanical and 
ic strength, unique arc expulsion properties, excel- _ electrical properties with excellent chemical resistance. Its 
schining and forming qualities. It is smooth, durable = strength, low coefficient of friction and resistance to wear 
: and abrasion is outstanding. Material gdvantages include 


ght-weight. It is manufactured in many grades and re 
_« with vorying degrees of hardness, flexibility, resilience, ‘OW tooling costs, design flexibility, close tolerance machining, 
ing, forming and punching qualities. low cost pilot runs, immediate availability. 


VULCANIZED NATIONAL 
FIBRE NYLON 








Nn 
Bone ” 


AA 
T61-A 




































































Melamine Polyester |Polyester | Polyester |Polyester 







































































PHENOLITE STOCK PLAN—Puenoute sheet now avail- r, 
able from stock for immediate delivery. Your nearby ; NA T'r@o NM A EX, 


National Sales office can furnish you fast, accurate informa- a 
tion on grades, sizes and costs. VULCANEZED FIBRE CO. 


Check your local National Sales Office. WILMINGTON 99, DELAWARE 














OUR PLASTIC SHEETING 





Specializing in the largest rigid plastic laminated 
sheeting, Laminations, Inc. is prepared to tailor its 
BIG sheets to your most exacting specifications. 

These big sheets are produced in most any material, 
especially in vinyl and polyethylene, in pressed polished 
or matte finishes on both sides or in combination—one 
side pressed polished, the other side matte. Thicknesses: 
5 mils to 1 inch. Sheets have flawless surfaces and re- 
quire only a minimum of trimming. 

In answer to an ever increasing demand, Lamina- 
tions, Inc., combines quality with bigness. 


High and low impact p. v. c. Sizes: to 54” x 120” 


PRESS POLISHED 
sheets for graphic arts applications in 
sizes to 54” x 120” 


EMBOSSED 
sheets for structural and decorative uses 
in sizes to 48” x 144” 


LAMINATED 
sheets with paper, fabric and other em- 
bedments in sizes to 54” x 120” 


LAMINATIONS, inc. 


1008 S. IRVING AVENUE SCRANTON, PENNSYLVANIA 


Diamond 3-7921 











for suppliers of 
plastics packaging 
and plastics 
packaging materials 


Q. What’s the most effective magazine 
for advertising to men who buy pack- 
aging supplies? 

A. Judged by the votes of th 

who should know best—the compan 
ies and advertising agencies who back 
their opinions with advertising ap 
propriations—Modern Packaging 
far and away the most powerful! and 
influential medium. In 1956, Moder 
Packaging carried the advertising of 
96% more packaging suppliers thar 
the second-place publication! 

Q. Which packaging magazine pro- 
vides the greatest amount of helpful 
editorial material and how-to-do-it 
information for its subscribers? 

A. Modern Packaging routinely car 
ries more than twice as many pages 
of editorial matter as any of the 
other publications in the packaging 
field. 

Q. Which packaging magazine pre- 
sents the greatest volume of advertis- 
ing? 

A. In 1956 Modern Packaging car 
ried 2,185 pages of advertising as 
aganist 1,154 for the second place 
publication. 

Q. Which magazine do buyers of 
packaging find most useful? 

A. At the 1957 National Packaging 
Exposition sponsored by the Amer- 
ican Management Association, an in- 
dependently conducted survey of ex- 
position visitors showed that Modern 
Packaging was voted “most useful” 
by a 2%-to-1 ratio over the second- 
ranking periodical. 

If you make anything that pack- 
agers buy, you'll want to know more 
about Modern Packaging, as an ad- 
vertising medium; whom it reaches, 
how it stimulates buying action, how 
much is costs to deliver your sales 
messages in it. Just write to Adver- 
tising Department, Modern Packag- 
ing magazine, 575 Madison Avenue, 
New York 22, N. Y. 
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CONTINENTAL-DiAMOND FIBRE HELPS YOU IMPROVE DESIGN 
P HELPS YOU SIMPLIFY PURCHASING 
A SUBSIDIARY OF THE ~ABesehs- COMPANY NEWARK 29, DELAWARE HELPS YOU SPEED PRODUCTION 


| LAMINATED PLASTICS 


DILECTO S@ ESB SS SSE SSS SEE SS eee eS ee eee eee 


Dilecto meets the need for a non-metallic lightweight insulating material that is mois 
ture resistant, good electrically, strong and adaptable to all fabricating operations. Som: 
grades have exceptionally high mechanical strength—tensile, flexural, impact; other 
have flame resistance, high dielectric strength, high insulation resistance, high arc re 
sistance and low loss factor. 

Dilecto is a laminated material made from a base of either cellulosic paper; heavy or fine 


weave woven cotton fabric or mat; asbestos paper, woven asbestos fabric or mat; woven 
glass fabric or mat; and is coated with a synthetic resin 
[he selection of the proper base material, the proper resin in the correct proportion, is 
C-D-F’s job, but the end user must realize how important it is that he fully understands 
; : what dividend results can be gained mechanically, and electrically, and from a cost stand 
POST-FORMING: Certain Dilecto grades (CF-1, point, by getting the very best C-D-F material for the project. Here is a brief, vet complete 
snd XF-FR) may be formed to special shapes listing of Dilecto sheet grades, each one with a combination of proven characteristics built 
heating and placing in an inexpensve cold into the material for the specific job. 
The thermoelastic properties of these Di- 
aminates open many production and design SHEET GRADE CLASSIFICATION (Rod and Tubing similar to sheet stock) 
rtunities. Already widely used by the aircraft 
switchgear industries, Post-Forming Dilecto 
investigation by every alert manufac- 


X For mechanical applications when For chemical and special uses 
electrical properties are secondary CE and LE For electrical uses requir- 

P For punching (paper-based ing greater toughness than paper- 
grades based grades 


ts Tull 


+ Write for complete C-D-F engineering 


, XX For electrical applications requiring GB For applications requiring heat resis- 


DILECTO ROLLED OR MOLDED TUBING finds mechanical strength. tance and high mechanical strength 
vide usage in radio and electrical equipment be- For high humidity applications with Supplied in combination with phe 
»~ of excellent insulating and mechanical minimum cold flow nolic, silicone, melamine, polyester 
rties. Impregnated paper or fabric is rolled . For mechanical applications requir- epoxy, or Teflon resin 
a mandrel between heated pressure rolls, then ing fine machining. Note: Various C-D-F grades, identified 

d or press cured in a heated mold to set For mechanical applications requir- by numbers affixed to the grade classifica 


ing toughness plus impact strength tion, are available. Ask for catalog. 


VERSATILE is the word for Dilecto. Sheets, DILECTO is almost homogeneous and has A GOOD SWITCH like this relies on 
t rods, fabricated specialties can be been made using the latest advances in resin and dependable electrical insulation. C-D-F sales 
shed rapidly at low cost for difficult jobs. laminating techniques. It is easily machined, engineers work with the designer, helping 
te for new complete Dilecto catalog, and is always uniform in nature...a quality him get the best materials at the lowest cost 
basic material with many uses Why not call us in on your product problem? 


FOR PRINTED CIRCUITS 
METAL CLADS  [plitietietielestetielseslesleltentaltis 


us your print for quotation. 





The selection of metal-clad stock tor printed DILECTO Metal-Clads— Most prac 
circuit applications depends often upon the tical grades are Dilecto XX XP-26 
stability and uniformity of the core material and XXXP-28, phenolic paper 
C-D-F offers the designer and production based laminates with high mois 
engineer a working range from low-cost ture-resistance and excellent ele 
phenolic stock to a Teflon glass-based laminate trical properties. Also, copper-clad 
with resistance to extreme temperatures. Also, °POX glass-fabric laminate 

C-D-F can offer higher and better bond TEFLON Metal-Clads—Glass fiber 
strengths because of improved laminating clorh with Du Pont’s Teflon resin 
echniques and the use of the latest bonding Outstanding resistance to high heat 
methods. For complete specifications, sheet with low dielectric loss properties. 
sizes, write for Metal-Clad Folder and samples Write for samples. 


CONTINENTAL DIAMOND FIBRE 











... C-D-F IS A BIG, RELIABLE SOURCE FOR MA! y 


FABRICATED AND F 
— = VULCANIZED FIBRE L FABRICATED AND FOR -D 


GOOD EXAMPLES of Diamond Fibre formed and machined by C-D-F 
Left—An insulating barrier made from three pieces of fibre, punched and 
formed. Fibre tubing is even used for rivets. Right—A fibre tube which 
has been smooth-sawed to length, punched twice and countersunk 
C-D-F can handle the entire job for you, do it faster and at low cost. 
[his includes selecting and testing the proper grade of fibre, machining 
and inspection, assembling if needed 


If your job is to select a general-purpose insulating material that is low 
cost, useful for both electrical and mechanical applications, easy to 
machine and form, consider the advantages of a unique old-timer— 
C-D-F’s Diamond Vulcanized Fibre 


WHAT IS FIBRE? Vulcanized fibre is made by combining layers of chemi- 
cally jelled paper. The chemical compound used in gelling the paper is 
subsequently removed by leaching and the resulting product, after ot 
dried and finished by calendering, is a dense material of partially regen- 
erated cellulose in which the fibrous structure is scindl ib varying de- 
grees, depending upon the grade of fibre NEMA Standard VU 1-1.1 


GOOD ELECTRICALLY. Although given a modest insulation rating for re- 
sistance to heat (A.1.E.E. Class A with a temperature limit of 221° F.), 
Diamond Fibre is often used because of its excellent arc resistance and 


good dielectric strength. It also has desirable deioniz 
low heat conductivity. Fibre can be combined or 
moisture-resistant laminated plastic 


MANY GRADES AND FORMS. Diamond Fibre sheet ar 
clude Bone, Commerical, and Electrical Insulation (fis 
grades. Fibre tubing is normally made only in Bone ¢ 
available in both Bone and Commercial grades. The 
lines the major characteristics of these grades. 





C-D-F Hard, stiffest grade. High density 
BONE Resists wear, abrasion, has high compres 
FIBRE Good dielectric strength when dry 

Super machining qualities. Not recommend 





FORM! 


you nec 


C-D-F Mechanical and electrical grade. Medium 
COMMERCIAL LOugh, pliable Good mechanical propert 
FIBRE Fair dielectric strength, normally high w! 
Can be bent, punched, and formed 





Electrical insulation ‘‘fish paper’’ grade 
C-D-F Unusually free from foreign matter 
DIAMOND Withstands extreme bending and forn 
INSULATION cracking. 
High dielectric strength, except under hig 








TOUGH, RESILIENT, STRONG. How long has it been since youe 
the unique properties and wide range of C-D-F fibre grades? Vulc: 
Fibre is arc resistant, mechanically strong, non-corroding 
weight of aluminum. Repeated moistening and drying in forming 
significantly alters the nature, structure or quality of the fibre 





A BIG, RELIABLE SOURCE. C-D-F does business with the largest 
tonnage users of sheet, rod and tube fibre in the world. This means good 
deliveries, good prices, reliable products for every new customer 
deal with a materials engineer, a C-D-F man who knows how to g 
you the most value in Diamond Vulcanized Fibre. If you want ¢ 
improve design, simplify purchasing, speed production, use Diamond 
Fibre and the facilities of C-D-F. Write for new Diamond Fibre cata 


and free test samples, or send us your print for quotation 


MECHANICAL PROPERTIES OF DIAMOND VULCANIZED FIBRE 





Sheet thickness, tube 
Property 


wall or rod diameter Bone 


TUBES RODS 


Commercial Bone Commercial 


SHEETS 





CW 
6500 
6000 


Up to %’” 
Over % to % 
ver 4% 
Up to 4" 

Over % 


Up to %” 
Over % to & 
All thicknesses or diameters 


Tensile Strength 


Flexural Strength 


13,000 


Compressive & 
Axial Strengths 
30,000 





15,000 


LW CW LW 

8500 6000 8000 
8000 5500 7500 
sa 5000 7000 


12,000 | 14,000 
11,000 | 13,000 


8500 8000 
8000 7500 
said 7000 


14,000 


15,000 
bw 13,000 


20,000 6,000 





























NOTE—* Tensile strength only. 


RESIN-IMPREGNATED FIBRE 


ey VULCOID 


Only C-D-F supplies Vulcoid in sheets, tubes, rods, and fabricated 
parts. Made from Diamond Vulcanized Fibre that has been uniformly 
impregnated with a special resin, Vulcoid is a material approved and 
identified by the Dintorediens’ Laboratories as Class A Insulation. 
Natural greenish-tan in color, it is economical, easy to machine and 
punch. Property-wise, Vulcoid is an intermediate grade between 
Commerical Fibre and XX phenolic Dilecto. 


CONTINENTAL DIAW 





USES: (requiring arc resistance and mechanical strength )—contact 
and connector panels, knife switch arms and guides, arc deflector 
spacer bushings; (requiring dielectric strength and moisture resistance 
—clectrical fixture insulation, wiring devices, plugs, receptacles, 
(requiring moisture and arc resistance )—motor and transformer ‘cad 
bushings and terminal blocks. Write for folder V-55, and test samples 


FIBRE 


MOL RN PLASTICS THAT HELP INDUSTRIES SAVE MONEY! 
HIGH HEAT INSULATION 


Ni (elleliliietat A kt ttt eee: PE tt tLe 
OUTSTANDING PROPERTIES 


HEAT RESISTANCE: Due to the non-flammability and high heat being readily cementable to itself or to other materials with com 
Teflon,* it easily meets both Class B and Class H, AIEE mercial adhesives. Treated usually on one side only, the Teflon 
maximum hot spot insulation temperature. Teflon-coated retains its unique mechanical and electrical properties on the un 
uminates withstand 250°C. continuously and up to 300°C treated side and modifies the treated side to a surface that accept 

One factor which influences the heat resistance of Teflon adhesives and bonds readily. Write for full technical data 
s no apparent degradation from oxygen, which has a 
iding etfect on silicone materials DIELECTRIC STRENGTH: Tiic dissipation factor and dielectric 
[rademark constant of Teflon laminates are both extremely low over a wide 
frequency range. From 60 to 100 megacycles. the dissipation factor 
neg RESISTANCE: A Teflon laminate has practically zero mean is hema 005 and .0005, and = dielectric ainda ranges from 
ption and its electrical properties are little affected after 2.8 to 2.5 when measured in a field perpendicular to laminations. As 
e to high humidity. Teflon is unaffected by fungus and corona will slightly degrade Teflon, care should be taken in designing 
¢ changes. Not only has it lower moisture absorption than arts used at voltages over 2500. Sharp corners and other contributing 
aminate known, but it tends to repel water . . . retaining ocenede to corona should be avoided 
sh surface insulation resistance properties even under extreme hu- 
jiry conditions. CHEMICAL INERTNESS: Resistant to hot corrosive salts and 
most concentrated acids. Pure Teflon is unaffected by all known chemical 

FORMS: C-D-F molds, machines and processes Teflon into the forms agents, excepting molten alkali metals and, under special conditions, 

u need . . . wmsupported or pure Teflon sheets and tapes, glass-fiber fluorine and chlorine trifluoride. Glass- supported Teflon, when exposed 
th supported sheets and tapes, metal clad stock for printed circuits, at cut edges, is affected only by those chemicals which attack glass 
jianhragm sheet stock, gaskets, packing, release materials, tubes Otherwise, its properties remain the same 

and rods. 

NEW CEMENTABLE TEFLON: CDF now offers unsupported and glass- 

pported Teflon in sheets and tapes with the added advantage of 


Write now for Technical Folder. Call your C-D-F sales engineer 
who will explain C-D-F's technical and production facilities for 
providing you with Teflon industry's most promising plastic! 





inspection control. A recent C-D-F 
~ sg 2 ta gage eager C-D-F SPIRAL TUBING SELECTOR CHART 
orque Tubing for use in coil 
forms. After the threaded iron 


tuning core is inserted and finally AVAILABLE GRADES 


adjusted, you obtain the same 
stable torque rating. Constant IMPREGNATED 
Torque features: exact internal 1 General Electrical and Mechanical Grade. (e} 
threading ...every thread en- 1A Electrical and Mechanical Grade—Special Punching. O 
gaged. 3-point contact with core 2 Mild Stapling, Riveting, and Post Forming Cwality. O 
prevents binding and permits o cig ie ay ser os 2 ° 
4 vere raplin iveth in Ad 

pomesve ou and ce-caneng 5S Constant hen ew cana to-Shape Con Form Tubing. o yy 

Outer surface of tube has no weak 6 Specie! for High Humidity Applications. © 

spots, no external embossing to 6A Extra Hard, High Strength Tubing. O 

cause cement leakage. Available 7 Soft Varnished Kraft Tubing O CJ) CJ 

in lengths up to 14” to take .248” 7& Hard, Rigid Rectangular Tubing. [) CJ) 

to .250’ core with 28 threads per : pe — a Oo 

> q tion Coil” ing. 

GOOD DIELECTRIC STRENGTH pan agg a lay olyetactag © Gaethien Un titet adeno © 
LOW DIELECTRICLOSS PROPERTIES §— 124 5 ‘Tubing is also custom. UNIDPREGNATED 
GOOD MECHANICAL STRENGTH fabricated by C-D-F in conven- . Sears fish 
AND MOISTURE RESISTANCE tional shapes to accommodate “oy aia 
C-D-F is a dependable source of other sizes of tuning cores. C-D-F Plain Kraft Paper Tubing. OC) C_) 
supply for all of your coil form produces spiral tubing in grades Plain Diamond Insulation Tubing. O 
spiral tubing needs. Uniform high to meet most requirements. Use Plain Chipboard Tubing. © 
product quality is maintained by the Grade Selector Chart when © Round FZ rormed ond Notched 
rigid standards of manufacture requesting samples and additional © Formed (fluted shope) C) Ci) Squore, Rectangular 
C-D-F offers you fabricating skill, ieenaaa. Write for folder. 
backed by exa¢ting technical and 














Tee Pe es MICABOND POPP Pee eee ee PP eee ee eee 


C-D-F has special know-how, extensive plant for 
producing superior mica insulation. Only the finest 
mica splittings are used; coverage is completely leak- 
proof with improved strong binders aol America's 
largest users of mica products rely on C-D-F for uniform, 
high-quality Micabond tapes, sheets, segments, tubing, 
““V"" rings, slot liners. To build a better motor, to get 
more insulation value, specify Micabond. Write for 
new Micabond catalog M-55, samples, technical aid. 


CONTINENTAL DIAMOND FIBRE. 
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PLASTICS FOR EVERY PURPOSE FROM ONE BIG §S JRCE 
THREE HIGH-HEAT T/ £5 


ted FLEXIBLE INSULATION 


C-D-F SILICONE TAPES for AIEE Class H Electrica] Ins 
in varnished glass-fiber cloth and silicone rubber-coated 
Resistant to high temperatures. High dielectric strength. \ 
Bulletins #47 and #52 and new Flexible Insulation catalog 
C-D-F TAPES OF TEFLON* -withstand 500°F. Practica! 
sorption. Sold in 100% Teflon film or Teflon glass-fabr 
for wrapping field coils, wrapping cables subject to abra 
blast. Write for Folder and samples. New cementable tay 
previous page for details) make the use of flexible insu 
even easier. 

C-D-F MICABOND TAPES are used for insulating motor and ge 
and field coils. Flexible. Wide range of sizes and backings. W: 


a 
pic ABOn? 


gicO¥E econ 


bond Catalog. Call the C-D-F sales engineer listed below 


to know 


MOLDED INDUSTRIAL PLASTICS 


SHEETS 

From laminated stock, fabric-based phenolic-impregnated Celoron can be { 
sheets, cut pieces, blanks and rings machined from sheet stock. For gear app 
idler and spur gears, and cams), it is normally identified by two black 
Dilecto C grades for mechanical applications requiring toughness plus impact stre 


MOLDED 


Celoron can be molded to close tolerances for both mechanical and electrical! apr 
tions. Rugged, dimensionally stable, readily machined, Celoron is a dependable 
material; remember C-D-F has both the men and equipment to handle big t 
molding requirements. 

Colors: Golden mottled brown or black 


Celoron of laminated or molded-macerated cotton fabric- 


base construction is used extensively for industrial and 


automotive Celoron molded-macerated 


cotton fabric or paper is used for many mechanical and 


timing gears 


structural electrical applications. Celoron is unaffected 
by rapid temperature changes, may be used continuously 
at 225 to 250°F 
resistance to heat, 


It has high impact strength, excellent 
Both 


oil and water, many chemicals 


laminated or molded Celoron is easily machined 


INSULATION 
This diesel contact con- 
troller drum assembly 
uses two C-D-F products 
Celoron drum body, 
drilled and broached, 
Diamond Vulcanized 
Fibre between fingers of 
the brass contact picte 


GEARS 

These gears, pulleys 
and discs are all Celoron 
which finds wide usage 
in textile and printing 
machinery. Build silence 
into your product with 
Celoron gears. Write 
for Celoron catalog with 
horsepower ratings. 





SALES OFFICES 


le -0S DETROIT 35, MICH. BRoadway 3-0447 MINNEAPOLIS 2, MINN. TULSA, OKLA 5-6189 
BALTIMORE 14, MD. NOrthfeld 5-0964 0 ay L aeral 3-3308 Ase —_ st. 





2451 Ellis Road 
BIRMINGHAM 6, ALA. VErnon 3-5713 
110 95th St., WN. 
BOSTON SALES OFFICE Granite 2-2150 
1245 Hancock St., Quincy 69, Mass. 
BUFFALO 3, W.Y. WAshington 3929 
495 Ellicott Square Buliding 
CHICAGO 11, ILL. DElaware 7-6266 
1201 Palmolive Building 
CLEVELAND 14, OHIO Cherry 1-5220 
550 Leader Building 
DAYTON 2, OHIO Adams 4291 
221 Third National Building 
DENVER 2, COLO. AComa 2-2236 
260 Denver Club Bidg. 


EXPORT DEPARTMENT: BRIDGEPORT, 


201 Officenter Bidg. 
FT. WORTH 7, TEXAS Fannin 3339 

3414 Camp Bowie 
cagenenese. N.C. 4-0226 

2103 Mimosa Drive 

HARTFORD sabes OFFICE 
artford-Jackson 9-0397 
15 Harding st Wethersfield 9, Conn. 
HOUSTON 4, TEXAS JAckson 3-9254 

2311 Travis Street 


INDIANAPOLIS 5, IND. WAinut 5-9803 
709 E. 38th Street 

KANSAS ‘gi? Mo. Logan 6014 
406 W. 34th St., Room 11 

at 2, WIS. BRoadway 1-2980 
828 N. Broadway 


PENNSYLVANIA, U.S.A. 


610 Plymouth oye 
NEW YORK 17, 
= LL 6-0870 
290 Madison Avenue, m 501 
one 2 WEBR. ¥ m  ATlantie 6548 
h 
PHILA. DISTRICT SALES OFFICE 
bo gat Pa. oadway 5-0800 
PHOENIX, ARIZONA Alpine 8-7893 
P. 0. Box 1587 
PITTSBURGH 21, PA. Churchill 1-0969 
309 Shields Bidg. A 
ST. LOUIS 17, M Mission 5-2253 
2683 Big Bend Bivd. 
SPARTANBURG, S.C. 
Spartanburg 3-6397 
834 Hayne St. 


— Coast Representatives 
ete — 
SAN FRANciscO 3 
357 W Street Micmlock 1-7893 
SEATTLE LY WASH. ae 4747 


14 First “osese, Sou , 
PORTLAND 4, ORE. “thot 3-5123 
First A 


S. W. | 
LOS ANGELES 13, CAL. * mutual 3241 
320 East 3rd Street 
Canadian Representative 
piamene, Start uteee Co. OF 


1 Rd., Toronto 13, 
st Ontario, Can 





CONTINENTAL-DIAMOND FIBRE 


‘ A SUBSIDIARY OF THE 


Sout COMPANY NEWARK 29, DELAWARE 











Nilew IMPROVED PAPERS 
for DECORATIVE 


and 
INDUSTRIAL LAMINATES 


Constant research and evolution now enable 
us to produce new and improved papers for 
decorative laminates. These new offerings to 
the laminating industry include: 
1. Lighter Weight Print Base Papers 
having the same range of opacity as 
the earlier types. Very worthwhile 
savings accrue through the use of 
these high opacity lighter base weight 
papers. 
You save paper cost 
save resin cost 
save freight cost 
save storage space 
In addition laminates with less tend- 
ency to warp are possible. 


2. Improved white overlays 


3. Metallic inclusions in transparent 
overlay for sparkle effect. 


Samples on request. 


OUR NEW PLANT 
Now under construction will double 
our present production capacity. 


HURLBUT 


PAPER COMPANY 


SOUTHSLEE, MASSACHUSETTS 





..- better molded parts because o/ 


1200 years of 
tool and die 
experience i 


HI-DEN 

wood) 

ry ‘ veneer: 

At least 50% of getting a good molded part depends on thy Hi-Den 


quality of your mold. density, 
d ; . mensio! 
One hundred Richardson men have more than 1,200 yea). Avail 


combined experience in the design and production of tools and 2" thicl 
: : : a : Den ca 
dies for the production of molded plastic parts. They provid high-sp 


the broad and varied experience needed for the design an = 
; ; se 
production of quality molds to close tolerances. asoleto 


The men who make Richardson molds know and re spect — 
grain hi 


the many “ifs” encountered in the design and production cutlery 
of quality molds. They know that... — 


Our é 
--. if your mold isn’t correctly designed, the resulting parts specific 


will not be according to specifications. brochur 
; : : PARKW 
--- if your mold is not properly designed, the parts cannot aminate 
be ejected quickly, production speed will be reduced, — 
and unit cost increased. and som 


= —— ge eee : = -- p DEC 


Sapam iis Fak id =. | eine ff 


Parkwoc 

: signers 2 

. ‘ E *y 4 ; ‘ flexibilit; 
The Richardson mold and die shop 4 va life by 


at Melrose Park, Illinois, is one of the ; ' : . appearal 


largest in the plastics industry. . # a » * wnat 
of the in 
patterns 


plain col 


GENUW 
ing a lay 
the ultim 
counters, 


ROoTOW 

P ° P : ful natur 

-+. if your mold walls are not of uniform thickness, curing of perfec 
time is increased. ith woe 


... if your mold is not properly designed, resulting excessive a 


flash must be removed by hand . . . a costly procedure. selected 


—_—— For hands 


name of n 


Richardson engineers can assist your engineers in (1) 
redesigning parts for conversion from other materials 
to molded plastics, and (2) designing to improve molded 
parts now in production. 


For additional information and a copy of the newly 
published catalog, ‘Richardson Molded Plastics,’* write : 
or phone, today ... Chicago number, MAnsfield 6-8900. Dept. 17, ‘2747 Lake St, Melrose Park, Ilinois 


546 





|) arkwood 


high-pressure 
laminates 


ing under the highest pressures 
esirable to use, Parkwood adheres 

meticulous laboratory controls and pro- 
juction techniques; meets or exceeds the 
highest standards of the industry. 


INDUSTRIAL LAMINATES 


y1-DEN(Parkwood’s trade name for densified 
wood) — a laminate of carefully selected birch 
veneers, impregnated with phenolic resins. 
Hi-Den is a homogeneous material of extreme 
density, strength, moisture resistance and di- 
mensional stability. 

Available in several grades, in panels up to 
2’ thick and varying widths and lengths, Hi- 
Den can be machined to close tolerances with 
high-speed woodworking tools, belt or disc 
sanders and buffed to a high polish. 

Used successfully for picker sticks, strain 
nsulators, power sticks, forming and drawing 
dies for light metal, its beautiful natural wood 
erain has also made it a favorite material for 
cutlery and other handles, clarinets, store 
fixtures, architectural hardware, etc. 

Our engineers will be glad to work with you on 
specific problems. For illustrated Hi-Den 
brochure, price list, etc., write Dept. H. 


PARKWOOD 8000 — a2 kraft paper impregnated 
aminate of great density and stability. Es- 
pecially recommended for flat thin applications 
such as bench tops or routing templates, fixtures 
and some types of Hydro-form dies. 


jos Diy, fs Cozy 


Parkwood decorative panels offer architects, de- 
signers and fabricators maximum quality, range, 
flexibility and long-run economy. Protected for 
life by genuine Melamine — unsurpassed for 
appearance, feel, and resistance to abrasion. 


DECORATIVE Parkwood does the top styling job 
of the industry in this group, with many smart 
patterns and the finest and largest selection of 
plain colors available anywhere. 


GENUWOOD High-pressure laminate incorporat- 
ing a layer of genuine precious-wood veneer — 
the ultimate in surfacing for fine furniture, bars, 
counters, store fixtures. 


ROTOWOOD Authentic reproductions of beauti- 
ful natural wood grain brought to a high degree 
of perfection by Parkwood’s years of experience 
vith wood veneers. 


SUPERWOOD A premium Rotowood fea- 
turing exclusive multi-color reproduction of 
selected wood grains at a slight advance in price. 
for handsomely illustrated brochure, samples, and 
name of nearest distributor, write Dept. D. 


Manufac 
that it 1S 





How to figure — 
your sales potential 


in the plastics field 


FREE . . . 40-page 
brochure 

will help you find 
answers to your 
questions about 
sales opportunities 
in the fast-growing 
plastics field. 


J 


THIS NEW STUDY contains the inside story of one of 
America’s fastest growing industrial markets. It presents 
one of the most stimulating and detailed analyses of the 
plastics field that has yet been published. It’s filled with 
up-to-date figures on the consumption and production of 
plastics materials, on the field’s processing equipment re- 
quirements, on potential areas of growth. It lists hundreds 
of kinds of machines, accessories, chemicals and inter- 
mediates, supplies and special services for which the field 


is manifesting an ever-increasing appetite. 


You will find this handsome brochure—file size, lavishly 
illustrated, 40-pages—a valuable addition to your business 
library. It may well point the way to increased sales for the 
industrial products or services that your firm supplies. 


For your free copy of ‘‘The Plastics Field,”’ simply address 
a note on your company letterhead to Advertising Man- 
ager, Modern Plastics, 575 Madison Avenue, New York 22. 





eel 
The remarkable “Monsat 
Future,” built after more than . 
intensive research, incorporates t fea 
structural concepts and materials. It is; 
display in Disneyland Park in ali . 


For tomorrow’s problems. : 


AIL RCOM B may be your solution, too! 


TRADE MARK 


The high standards set for the ““Monsanto House of the 
Future” made the selection of the finest materials imperative 
Douglas AIRCOMB —a phenolic Kraft honeycomb structure 
— was chosen as a primary structural element. Its great 
strength, rigidity and outstanding insulation properties 
made it ideal for use in ceilings, floors, interior 

partitions and sliding doors. 

It will be worth the while of every plastics engineer 
and manufacturer to get the facts on this exceptional material. 
Small boat designers have been particularly interested in 
AIRCOMB’s high strength to weight relationship and 
resistance to corrosion and have been using it 
extensively for hulls, decks and cabins. 

Faced with glass laminates or plastics, AIRCOMB is 
potentially useful wherever the combination of high strength 
and light weight is desirable. It is guaranteed by Douglas 
to have uniform strength and rigidity. 


MIRCOMS-HULLED BOAT Write for AIRCOMB brochure to: 


AIRCOMB SECTION 
poustas > DOUGLAS AIRCRAFT COMPANY, INC. 
“ 3000 Ocean Park Bivd. 
“ Santa Monica, California 





@ MELAMINE IMPREGNATED PAPERS 
in a wide variety of patterns, wood grains, solid 
colors, and translucent overlay grades for durable 
decorative laminates. Available in rolls slit to 
width, sheeted, or die-cut to any shape required. 


@ PHENOLIC IMPREGNATED PAPERS 
for producing N.E.M.A. industrial grade laminates 
and molded parts for a wide range of electrical, 
mechanical, and structural applications. Precisely 
controlled processing assures uniformity of quality. 


@ PHENOLIC IMPREGNATED FABRICS 
such as cotton duck, cloth, and sheeting for high or 
low pressure molding. Available in grades to meet 
N.E.M.A. standards. Also used in producing gears, 
bearings, filters, helmets, and many other products. 


@ PHENOLIC IMPREGNATED GLASS CLOTH 
produced in special grades for fabrication of fly 
rods, aircraft and guided missile parts, plus many 
other products requiring a strong, light, durable 
material highly resistant to heat and corrosion. 


@ POLYESTER IMPREGNATED MATERIALS 
such as glass fabric and mat for low pressure mold- 
ing of aircraft parts, tools, and other applications 
where high strength, light weight, ease of forming, 
ond dimensional stability are essential properties. 





@ SILICONE IMPREGNATED GLASS CLOTH 
in grades having excellent dielectric strength and 
resistance to distortion at high temperatures, plus 
other properties required for applications such as 
radar equipment, printed circuits, motors, etc. 


@ EPOXY IMPREGNATED MATERIALS Whenever you need plastic impregnated and coated materials, 
custom weated to meet the highly speciclized you'll do well always to think of Fabricon first! For regardless 
pe cgacer mony clecricel end electronic of what your requirements may be, you'll find that Fabricon has 
ee OO DY ae Soenemanenmg See of what it takes to deliver the quality and service that you've 
military and industrial applications. A , . 
been looking for: Years of experience with all types of thermo- 
setting resins and fillers. Complete engineering and laboratory 
facilities for developing new products and processes. Special 
production equipment designed for precisely controlled, contin- 
vous, economiéal operation. Facilities, too, for slitting material 
to width, sheeting, or die-cutting to any shape required. 


Want detailed information on the Fabricon Plastic impregnated 
Material that’s right for your particular product? Just outline the 
nature of your application and send it in today! 


FABRICON PRODUCTS 





‘eco Ld 
One of several giant impregnating ovens having 


roll capacities up to 90” in width. All are de- A Division of The EAGLE-PICHER Company 


signed for continuous quality controlled operation. 
1721 W. Pleasant Street ¢ River Rouge 18, Michigan 








POLYGC\ 


Polyester 
and E Pcxy 


EXTRUSIONS 


RODS 
. 1/16” to 4%” dicen 


IS THE FIRST CHOICE 
high pressure decorative laminate 


Fabricated in one of America’s newest and most modern plants. 
Every operation skilfully controlled to produce the very finest 
laminates. Available in Four Basic Types 

DECARLITE —The modern decorative plastic sheet lami- 
nate for surfacing dinettes, counters, bars, sink tops, furni- 
ture, school desks—wherever a durable, decorative surface 
is required. In many decorative designs and colors, including 
exclusive new wood-grains. Available in GLOSS or DULL 
RUBBED (finish. 

DECAFORM —Decorative DECARLITE in postforming 
grade. Can be formed to inside, or outside, contours by ap- 
plication of heat and forming pressure. 

DECAFLEX —Decorative DECARLITE in a low caliper, 
formable grade for applications where bending at room TUBES 
temperature is required. \. 1/16" to 1” id. y 


Made SUPER-DECABOARD — Decorative surfaced hardboard for 
applications requiring a rigid type panel such as occasional 
by furniture, headboards, display panels, etc. 


DECAR PLASTIC CORPORATION 


Manufacturing 


1322 University Ave., 
Middleton, Wisconsin 











J 





SHAPES 


Squares, rectangles, 





i 1212 N. Central Park Ave., 
Chicago 51, Illinois 


it’s PLASTIC LAMINATES 
) 


hexagons, channels 





etc. 


Polygon extrusions are pro- 
duced by a patented continuous 
process* which assures equal 
and continuous distribution of 


nelco 
lor 
“Know-How” 


consistently-high quality 
industrial-grade laminates 

for the electrical and 
electronics industries, 

Nelco’s Know-How makes the 
finest possible use of 

unrivalled facilities for 
Research, Development, 
Production and Quality Control. 


Unclad, or metal-clad on one or both 
sides, NELCO Laminates in thicknesses of 
0.005” up—in sheets 36”x 48”, 36”x 60”, 
or 36"x72”—predictably meet the highest 
standards of the printed-circuit industry. 


NELCO 100® and EPOGLAS® Epoxy-Glass-Cloth Laminates: 
for high strength, excellent dimensional stability and wet electrical- 
insulation properties, in electronic and printed-circuit applications. 


NELCO 130 Epoxy-Paper Laminate: 


for excellent punchability and superior dimensional stability; no 
adverse effects from vapor degreasing. 


NELCO 230 XXXP Phenolic-Paper Laminate: 
for superior cold-punching properties; especially well suited to 
printed-circuit applications in automated assembly. 


FOR TECHNICAL DATA AND PRICES—Write To Department P 


» it ENGLAND LAMINATES CO., INC. 








the tough reinforcing glass fila- 
ments and resin in each extru- 
sion. 
tremendous strength 
excellent electrical properties 
controlled flexibility 
hardness 
low water absorption 
complete corrosion resistance 
Polygon serves the electrical 
industry with many proven ap- 
plications such as coil forms, 
motor wedges, spacers, sele- 
nium rectifiers, brush holders, 
relays, controls, strain bar in- 
sulators and many other uses. 


Extrusions available in precision cut 
lengths or machined to snecification 


Send your print for quotation 


POLYGON 
PLASTIC COMPANY 


Walkerton, Indiana 
Phone 169 
*U.S. Patents No. 2,602,766; No. 2,684,318 











Glow O. Kit 


The paper machine seen at the right is 
ready to run a large quantity of saturating 
paper for a leading manufacturer of 
laminated plastics. However, production 
won't start until a sample of the paper 
has been laminated in the Wrenn 
laboratory, to make certain that the 
color of the finished product will match 


the laminator’s standard. 


Leading laminators rely on WRENN 
for uniform quality and accurate color 


ge ort 


matching in SATURATING PAPERS 





A modern, air-conditioned laboratory in the 
Wrenn mill is at the service of laminators who 
wish to write their own specifications for saturat- 
ing and other absorbent paper. Technicians work 
in three shifts to develop products that will meet 
specified standards and to maintain quality 
control at every stage of production. 


While color matching is of extreme importance 
in making saturating papers for decorative appli- 
cations, it is only one of the many phases of qual- 
ity control in the Wrenn mill. Other physical char- 
acteristics, such as basis weight, caliper, Mullen, 
density and absorbency, are carefully checked 
and must comply with accepted standards. 

Samples of Wrenn saturating papers, for both 


decorative and industrial applications, will be 
gladly submitted on request. 





THE WRENN PAPER COMPANY 


Established 1858 MIDDLETOWN, OHIO 





Plasko1 


INDUSTRIAL RESINS. ... leaders in the fie, 


‘ 
: 


Polyester resins for laminates 


When reinforced with glass fibers, PLASKON 
Polyester Resins form high strength laminates 
that are lightweight, corrosive resistant, excep- 
tionally versatile. Product advantages: high im- 
pact strength ... hard, durable surface . . . molded- 
in color . . . dimensional stability. Rigid, resilient, 
and flexible formulations to meet specific end- 
product requirements. 


Typical applications: ‘Translucent panels, car 
bodies, modern furniture, safety helmets, luggage, 
boat hulls. 


Polyester resins for pre-mix moldings 


Specially formulated for low-cost pre-mix molding 
that permits rapid molding of parts with varying 
thicknesses, intricate contours and molded-in 
inserts. 


Typical applications: Automotive heater housings, 
door liners and window frames, and ducts. 


Adhesives 

A versatile line including urea powder glue, urea 
liquid glue and hardeners for all types of gluing 
including hot and cold pressing, high frequency 
operations, veneer splicing, edge banding and 
lumber core gluing. Individual PLASKON Ad- 
hesives provide special properties such as ease of 
application and bonds that have a high degree of 
moisture resistance, and are non-staining and 
durable. 


Typical applications: Hardwood plywoods, furni- 
ture, pianos, radio and TV cabinets, boats. 


Phenolic laminating varnishes 


Used in core stock for decorative laminates and in 
the preparation of industrial and general purpose 
laminates. Exceptional durability. 


Typical applications: Kitchen and bathroom 
counter tops, furniture tops, bushings, electrical 
insulation, mechanical parts. 


552 


Urea resins 


PLASKON Urea Resins for paper-treating provide 
great wet strength and improved folding endyr. 
ance and dry strength. 


Typical applications: All type paper products. 


Polyester resins for polyurethane foams 


Both rigid and flexible foams can be produced by 
using PLASKON Polyester Resins in conjunctior 
with diisocyanates such as National Aniline Diyi- 
sion’s “‘Nacconate’”’ diisocyanates. Foams are ex- 
tremely strong and durable, rot-proof, non-toxic. 
odorless. They can be foamed in place for sandwich 
construction or in inexpensive molds on a batch 
basis or on a continuous machine for large sections 


Typical applications: Marine flotation chambers, 
refrigerator insulation, shoe innersoles, furniture 
padding and mattresses, sound and thermal in- 
sulation, rug underlays. 


Foundry resins 


PLASKON Foundry Resins include phenolic 
resins which produce highly permeable shell molds 
with excellent dimensional stability and smooth 
surfaces and result in precision castings. Urea, 
phenolic and alkyd resin types are used in both 
ferrous and non-ferrous metal castings for binding 
quick-baking, high-density cores. 


Typical applications: Aluminum and magnesium 
sand castings, ferrous castings. 


FOR MORE INFORMATION on the PLASKON Products mentioned 
here — or others 
write to: 
BARRETT DIVISION anil 
Allied Chemical& G cS 
Dye Corporation 
40 Rector Street, 
New York6,N. Y. 


v 
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@@ Open mesh fibreglass 
will do the job best, 


but who's going to handle 


the slippery stuff? ee 


Use SANDMAN'S 
multi-million yard 
impregnating experience 
for resin-ready 


fibreglass with 


@ vinyls 

e polyesters 
® epoxies 

e phenolics 


For results, 


phone, write or visit. 


li Sandman Co. 


280 ¢ ‘REENWOOD STREET 
WORCESTER, MASS. 
p.0. BOX 801 


Telephone PLeasant 7-7781 


Melamine POLY-PREG: Melamine impreg 
nated papers for decorative laminates; melamine glass 
cloth and mat for electrical sheets, rods and tubes 


Silicone POLY-PREG: Silicone impregnated 
Ooas glass cloth for low and high pressure laminates for use 
in the electrical and aircraft industries. 


to Epoxy POLY-PREG: A wide range of epoxy 


impregnated glass cloth and glass mat for the electrical 


coast and aircraft industries 


Polyester POLY-PREG: Polyester impreg 


service / nated glass cloth and mat for aircraft and other industries 
7 


Phenolic POLY-PREG: High temperature 


phenolic resin impregnated glass cloth and glass mat 


u. S. Polymeric Chemicatis, inc. 


Stamford, Conn. ¢ Santa Ana, Cal. 




















Yours for the asking! 


The companies that supply the equip- 
ment, resins, chemicals, molding com- 
pounds and services used in the manu- 
facture of plastics products turn out a 
continuing stream of valuable and infor- 
mative bulletins, catalogs, manuals, and 
technical reports. Much of this material 
is offered without charge to interested 
businessmen. 


You'll find brief descriptions of about 
four dozen pieces of such literature on 
the Manufacturers’ Literature Page of 
each monthly issue of Modern Plastics 
magazine . .. and on the same page 
you'll find a detachable prepaid postcard 
on which you can order the specific 

items you want—free. 
Next issue you get, turn to 
the Manufacturers’ Litera- 


N facucuronuee | ture Page... and use it! 
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TABLE |: Synthetic Plastics and Resin Production, 
Dry Basis® (U.S. Tariff Commission) 





1955 


Yatertal 


1956 





1000 Ib. 
CELLULOSE PLASTICS: 


Cellulose acetate and mixed ester, 

134,018 
18,801 
15,855 

7,646 
91,716 
4,869 
5,869 


total 
Sheets, under 0.003 gage 
Sheets, 0.003 gage and over 
All other sheets, rods, and tubes 
Molding and extrusion materials 
Nitrocellulose sheets, rods, and tubes 


Other cellulose plastics 


1000 Ib. 


136,067 
19,384 
16,656 

7,282 
92,745 
5,254 
5,651 





Total 144,756 
PHENOLIC AND OTHER TAR ACID 
RESINS: 

Molding materials 220, 276 
Bonding and adhesive resins for: 
Laminating (except plywood) 
Coated and bonded abrasives 


82,215 

15, 763 

Friction materials (brake linings, 
clutch facings, etc.) 

Thermal insulation (rockwool, 


25, 502 


52,980 
44,533 


fibrous glass) 

Plywood 

All other bonding and adhesive 
uses 27,929 

Protective coating resins, unmodified 
and modified, except by rosin 


Resins for all other uses 


28,501 
37,778 


146,972 


214,729 


62,832 
15,644 


b 


56,151 
44,187 


49,789 


29,503 
39,455 





Total 535,477 


UREA AND MELAMINE RESINS: 


Textile-treating and textile-coating 
resins 47,883 
Paper-treating and paper-coating 
resins 23,378 
Bonding and adhesive resins for: 
Plywood 
All other bonding and adhesive 
uses, including laminating 
Protective coating resins, straight 
and modified 


Resins for all other uses, including 


99,508 


28,491 


38,905 


molding 90,215 


512,290 


40,784 


24,775 


102,081 


25,205 


37,250 


87,167 





Total 328, 380 


POLYESTER RESINS 61,544 


STYRENE RESINS; 


Molding materials 423,208 
Protective coating resins, straight 
and modified® 


Resins for all other uses 


103,128 
92,864 


317,262 


72,588 


433,037 


91,135 
104,416 





Total 619,200 


POLYETHYLENE 402,279 


628,588 


556,919 


Material 1956 


1000 1b. 1000 1b. 





VINYL AND VINYL COPOLYMER 
RESINS® (resin content): 


Polyvinyl chloride and copolymer 

resins (50% or more PVC) for. 
Film (under 0.010 gage) 
Sheeting (0.010 gage and over) 


83,043 
50,758 
183,131 


78,064 
52,505 
Molding and extrusion 203,812 
Textile: and paper-treating and 
63,780 
55,810 65, & 
Protective coatings 26,315 522 
All other uses 57,509 4,6. 
All other vinyl resins for: 


coating 62,931 


Flooring 


Adhesives 
All other uses 


703,260 


Total 
ALKYD RESINS: 


For protective coatings: 
Phthalic anhydride types: 
Unmodified 
Modified 
Polybasic acid types: 
Unmodified 
Modified 
For all other uses 


270,375 
70,977 


325,516 
129,031 


25,597 
11,469 
6,164 


3,931 
11,710 
16,049 





Total 497,777 373,042 


ROSIN MODIFICATIONS 


Rosin esters for protective coatings: 
Unmodified fester gums) 
Modified (hard resins) 

All other modifications for protective 
coatings and other uses 


40,510 
63,378 


29,562 
59,299 


30,531 41,331 





Total 134,419 130,192 


COUMARONE-INDENE AND PETRO- 


LEUM POLYMER RESINS 292,574 245,586 
MISCELLANEOUS SYNTHETIC 
PLASTICS AND RESINS: ° 

Molding materials 
Protective coating resins 


Resins for all other uses 


$1,629 
22,691 
89,017 


43,542 
11,448 
117,894 





Total 163,337 172,884 


GRAND TOTAL 3,883,003 3,908,734 


®upry basis’’ is defined as the total weight of the material, in- 
cluding resin, plasticizers, fillers, extenders, colors, and stabilizers, 
and excluding the weight of water, solvents, and other liquid diluents. 

Dincluded with “All other bonding and adhesive uses.’’ 

© Includes data for styrene-alkyd polyester resins. 

4 Statistics by use are based on sales; total is based on 
production, 

Includes data for acrylic, epichlorohydrin, polyamide (nylon), 
polyethylene, silicone, and other synthetic plastics and resin 
materials. 





STATISTICS OF THE INDUSTRY 








URETHANE (POLYURETHANE; ISOCYANATE) 


TYPE OF Open cell 
MATERIAL foam-in-place Open and closed cell; rigid Open and closed cell; rigid: fou 





flexible 





_—$ $$$ —__—_$§_ + — 


Slab, sheets, 2 aw } package Custom made shapes 2 and 3 package system for 
blocks, custom system for mix- 


shapes ing on job 


Max. width 
80"; max 
length: 120 ft 


thickness 





Foamed Plastics Chart 


























1/ 16-8 
Density, Ib./cu. ft 1.54 2-20 . 4-8 
Thermal conductivity, 0.25 at 4 Ib. 0.25 at 4 lb. 0.21 at 4 Ib. ens! 
B,t.u./sq, ft./he./°F./in, cu. ft cu. ft. cu, ft. eons 
Tensile strength, p.s.i 18-50 13-150 75-225 250-325 375-500 
} i 4 4 + } 
Compressive strength, p.s.i. 0.31.0 0.5-1.5 50-225 250-400 425-800 ensil 
at 25%) (at 25%) 
+ re 
Impact strength, 0.32 - 
mpac 
ft.-lb./in ' 
Burning rate Self- Self- Self- Self- Self- Self- Self- Self- nee 
extinguishing extinguishing extinguishing extinguishing extinguishing extinguishing | extinguishing | extinguishing 
Max. service Dry 260-275 260-275 Continuous Continuous Continuous Continuous Continuous Continuous Sen 
temp., °F Wet 212 212 250 250 250 250 300 = 
Elongation, % 150-500 200-500 : - eft 
1 i , spans 
Coefficient of linear - 1.4 = 108 3.5 x 
expansion, in./in./ °F Moist 
T . 
Water absorption, % 0.8 \ 0.2 
Wat 
Dielectric constant ‘ , 1.2 ° 1.4 . "las 
Loss tangent 5 0.5 x 10-3 5x 10-3 | 0 x 3.0 x 10-3 
| l L elec 
OPEN AND CLOSED CELL FOAM FOAMED IN PLACE f 
Trade 
Trade designations of Airborne (63), Airfoam SL (32), Allfoam (1), Burkart (8), Cyofoam (4), Eccofoam FP (22), Fomrez (67), Loven (4 
this type of foam and Curifoam (13), Cush-N-Foam Polyester (36), Eccofoam S$ Mondur (45), Nopco Lockfoam (48), Poly-Koolfoam (14), foamir 
foaming compounds (22), Foamex E (24), Insulfoam (55), Isoaire (20), Polylite (52), Polyrubber (2), Reynofoam (53), Scotchfoa 
Nopcofoam (48), Poly-Koolfoam (14), Polyfoam (29), (44), Selectrofoam (50), Stafoeam,Lockfoam (2), Urefoar 
Polylite (52), Sheller-Tex (59), Stafoam (2), Unifoam (4), Vibrathane (47) Manuf 
(9), Vibrafoam (64), Vinylfoam (21) toar 
" unds 
Manufacturers of this type 1, 2, 3, 7, 8, 9, 13, 14, 18, 19, 20, 21, 22, 23, 24, 29, 4, 14, 22, 38, 41, 44, 45, 47, 48, 49, * 
4 foam and foaming com- 30, 32, 34, 36, 42, 48, 49, 52, 55, 59, 63, 64 — 
pounds (see list on p. 558 
for key to numbers) 
TYPE OF | POLYVINYL CHLORIDE FOAMS 
r 
MATERIAL OPEN CELL CLOSED CELL 
Forms available Flat stock in sheets | Resistance ratings Forms available Sheets and molded | Resistance ratings 
and rolls : shapes 
Cored cushions and jseeng aside . | Strong eeite 
other molded shapes | Strong alkalies J Strong alkalies Forms 
4 + . 4 
Standard sizes 1/16" to 5" thick; | Grease and oils 3 Standard sizes 36" =x 44", Grease and oils ; Standa 
24” to 54" wide [ 1/16" to 2" thick [~~ T 
j | Organic solvents | __.| Organic solvents 
Dens ./eu. ft. 4 | if Density, Ib./cu. ft. s iy 
Jensity, Ib./cu. ft | and up | Water " Density, Ib./cu. ft 4to 2 _] weser 
Heat bilit F > T Heat b - onygil | ensit 
oat sociability acellent | High relative humidity J eat ealebility _| High relative humidity 
Tensile strength, p.s.i. | 10 to 200 Sunlight T Cc Tensile strength, p.s.i. | Sunlight T ron 
r ™, 5 i t ; ” ” ee u 
Elongation, | 75 to 300 | Resistance to heat, 150 to 225* Elongation, } Resistance to heat, * 
F lammability Self-extinguishing F. Flammability Self-extinguishing | °F. 
+ + + . ane comes 
Indentation load deflec- | 3 to 500 Resistance to cold, Stiffens at + 20 Indentation load deflec- | - Resistance to cold, Stiffens at + ” 
tion* (Ib. /50 sq. in. | °F. to - 40° tion* (1b./50 sq. in. | °F. to ~ 40° Impac 
t 25% def. T t 25% def. - 
. , t | Trade designations of| Aer-O-Buoy (56), at 25% det.) ’ Trade designations of | AerO-Buoy (56 Burnin 
Air oven aging, 22 hr. this type of foam and | Crestfoam (12), Air oven aging, 22 hr. | this type of foam and |Crestfoam (12), as 
at 212°F.* (change from | foaming compounds | Fashon Foam PV (28),| at 212°F.* (change from foaming compounds /Ensolite (64), axim 
orig. ind. load def.), % | U.S. (64), orig. ind. load def.), % Gaifoam (33), enper 
+ ; ly ——_____ A 1 ite (%6 
Vin-So-Lite (26), + Vin-So-Lite (2 Trade 
Compression set, 22 hr. ibe a os ) Compression set, 22 hr. Wilflex (25 rade 
: | Vinylair , u é hi 
at 158°F.* (max. based meee ff at 158°F.* (max. based - 
m original height), % | Vinacel (32), on original height), % ‘amin 
on ¢ 
e tlh Wilfiex (25) see _— ae + ‘ 
Dynamic flexing— T Dynamic flexing— Rae i ana T 
~ . | Manufacturers of this 7, 12, 20, 25, 4 be Manufacturers of this 
250,000 cycles* (max. | | 250,000 cycles* (max. 
| type of foam and | 26, 28, 29, 31, type of foam and 
set based on original | | set based on original . 
height), % | foaming compounds | 32, 33, 35, 42, height), % foaming compounds 
; (see list on p. 558 46, 56, 64 nal elon ____ dN (see list on page 558 | 
Water absorption, % - for key to numbers) | Water absorption, % 5 (max.) for key to numbers) Menai 
_— — ——— anul j 
*SPI Tentative Specifications and Methods of Test for Vinyl Foams. of foar 
pounds 
“These compositions are the thermoplastic materials that gradually become softer as the temperature increases. The maximum and mi i for ke} 


formula of material, design of part, and service conditions. 


FOA, 
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UREA- 
TYPE OF CELLULOSE 
MATERIAL ACETATE PHENOLIC FORMAL 


POLYSTYRENE 
DEHYDE 


Boards and rods 
(rigid closed cell shred from expandable beads logs 
foam) 
Boards: 1" x 4"; Block Boards 10", 12" and 16" widths 
%" x 6"; 1%" x 8"; 20%" x 10%" 1"-5" 
14" x HA" by 44" 
| Rods: 1-3/8"; 2"; 
} 2%"; any length 
| 





Liquid resin for foaming in place Block and Sheets or shapes molded Homogeneous boards, planks and 


thickness 
3' and 9 lengths 
Planks 


Logs 
6-8 | | 2-5 | 0.81.2 1.8 
0.24-0.28 0.18-0.21 0.25 at 4 F. mean cameninee 

35-75 Poor 55 ss | 105 180 
trength, p.s.i. | | 45-130 | 200 | 2 240 16-32 50-80 | 120-140 
strength, ft.-lb./in | | - | - Poor | 
min Self-extinguishing Sty rofoam selfeutinguldhing 
Styrofoam non-self-extinguishing 
Continuous: 300 | 


155-175 
| 


+ + + 
100% R.H. = 13-51 | 100% R.H. = 10-15 
50% R.H. = 1-4 50% R.H. = 1-5 


+ 


1.5-3 
+ 
1,191.20 - <1.05 at 107-10° cy./sec 
- - - 0.028-0.031 0.0002 at 107~10° cy./sec 
CCA (61), Corfoam (54), Cosmalite (11), Eccofoam GI 
am and Strux (61) (22), GE (27), Kaston (51), Lebec (40), Marblette Dylite (39), 
pounds (43) 


Styrocell (62) 


Colfoam (11) Dow Q-865.2 (16), Eccofoam PS (22), 

Spherofoam (58), 

Styrocell (62), 
Styrofoam (16) 

ors of this type , 22, 27, 40, 43, 51, 54, 66 16, 39, 62 16, 22, 58, 62 

foaming Com 

st on page 558 

umbers) 

poet dh —— % 








POLYVINYL RUBBERS 
otiin CHLORIDE 
MATERIAL Plastisol SILICONE BUTADIENE. 
(containing — NEOPRENE STYRENE BUTADIENE. 
RUBBER ACRYLONITRILE 
blowing agent) (GR-S) 


Liquid or paste Powder 





Sheets Sheets Boards Sheets 
Foamed in place Foamed in place at 40" x 120"; 


3-30' at 310-350 °F. 320 °F. Cell size less 


closed or open cell than 0.08 in. | 1/8" to 1" thick 
u. ft 12-26 12 | 14 16 10-20 10-30 


36” = 36” and 


36" «x 36"; 
1/8" to 1" thick 40" = 120"; 


" to 2" thick 1/8" to 1" thick 


10-25 
~ -- - ——+ + +—__—— —_______ —+ 
nductivity, 0.36 0.3 0.3 0.3 0.25-0.30 0.25-0.35 0.25-0. 30 
sq. ft./hr F . 
e strength, p.s.i 250-1200 20-100 
mpressive strength, p.s.i. 


- 40 and up 
strength, ft.-lb./in 4-11 
Durning rate, in./min 


Self-extinguishing Nonflammable 


200 700 160 
perature F 


uM 
Maximum service 


180 210 
Trade designations of 


Chem-o-sol (10), 
Dennis (15), 
Foamosol (65), 
Reynofoam (53), 
Stanley (60), 
Sterilkote (6), 
Vynafoam (37), 
Wilflex (25) 


Dow Corning (17) Airfoam (32), F oamex (24), 
{ foam and Fashon Foam (29), Rubetex (33) 
Foamex (24), 


Rubatex (33) 


Airfoam (32), Rubatex (33 
Foamex (24), 
mpounds 


Rubatex (33) 


acturets of this type 6, 10, 15, 25, 37, ] 7, 18, 24, 29, 
and foaming com- 46, 53, 57, 6, 65 32, 33 
ee list on p. 558 


numbers) 
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LIST OF MANUFACTURERS OF FOAMED PLASTICS 


. American Collo Corp., 525-535 Oritan Ave., 
Ridgefield, N. J. 

. American Latex Products, Inc., 3341 W. El 

Segundo Blvd., Hawthorne, Calif. 

. American Rubber Products Corp., La Porte, Ind. 

. Atlas Mineral Products Co., Mertztown, Pa. 

. Balsa Ecuador Lumber Corp., 500 Fifth Ave., 

New York 36, N. Y. 

. Bradley and Vrooman Co., 2629 S. Dearborn St., 

Chicago 16, III. 

. Brown Rubber Co., Inc., Lafayette, Ind. 

. Burkart Manufacturing Co., F., Div. of Textron 

Inc., 4900 N. Second St., St. Louis 7, Mo. 

. Burnett and Co., Inc., W. T., Baltimore, Md. 

. Chemical Products Corp., King Philip Rd., E. 

Providence 14, R. I. 

. Colton Chemical Co., 1747 Chester Ave., Cleve- 

land 14, Ohio 

. Crest Chemical Industries Corp., 72 Delavan St., 

Brooklyn 31, N. Y. 

. Curtiss-Wright Corp., Carlstadt, N. J. 

. Dayton Rubber Co., Dayton, Ohio 

. Dennis Chemical Co., 2701 Papin St., St. Louis 

3, Mo. 

. Dow Chemical Co., The, Midland, Mich. 

. Dow Corning Corp., Midland, Mich. 

. Dryden Rubber Div., Sheller Manufacturing Corp., 

1014 S. Kildare Ave., Chicago 24, Ill. 

. Dunlop Tire and Rubber Co., Buffalo, N. Y. 

. Dura-Flex Co., 2043 Colorado Ave., Santa 

Monica, Calif. 

. Elastomer Chemical Corp., 212 Wright St., 

Newark 5, N. J. 

. Emerson and Cuming, Inc., 869 Washington St., 

Canton, Mass. 

. Federal Industries, Div. of Textron Inc., Belle- 

ville 9, N. J. 

. Firestone Industrial Products Co., Div. of the 

Firestone Tire and Rubber Co., Fall River, Mass. 

. Flexible Products Co., P. O. Box 306, Marietta, 

Ga. 

. Foam King, Inc., 1816 Boston Rd., Bronx 60, 

N. Y. 

. General Electric Co., Pittsfield, Mass. 

. General Tire and Rubber Co., Bolta Products 

Div., Lawrence, Mass. 

. General Tire and Rubber Co., Industrial Products 

Div., Marion, Ind. 

. B. F. Goodrich Co., Akron 8, Ohio 

. B. F. Goodrich Sponge Products, Shelton, Conn. 

. Goodyear Tire and Rubber Co., 1210 Massillon 

Rd., Akron 15, Ohio 

. Great American Industries, Inc., Rubatex Div., 

Bedford, Va. 

. Hewitt-Robins, Inc., Buffalo, N. Y. 

. Hood Sponge Rubber Co., 340 W. Huron St., 

Chicago 10, Ill. 


. Hudson Foam Products, Saw Mill River Rd. 2 


Lake Ave., Yonkers, N. Y. 


. Interchemical Corp., Finishes Div., P 


659, Newark 1, N. J. 


. Isocyanate Products, Inc., P. O. Box 168} 


Wilmington, Del. 


. Koppers Co., Inc., Chemical Division, Pittsburgh 


19, Pa. 


. Lebec Chemical Corp., 14066 S. Garfield Ave. 


Paramount, Calif. 


. Loven Chemical of Calif., Newhall, Calif 
. Magic Chemical Co., 100 Crescent St., Brockton 


2, Mass. 


. Marblette Corp., 37-21 30th St., Long Island 


City i, m.. ¥. 


. Minnesota Mining and Mfg. Co., 411 Piquette 


Ave., Detroit 2, Mich. 


. Mobay Chemical Co., 1700 S. Second St., $¢. 


Louis 4, Mo. 


- Mono-Sol Corp., 407 County Line Road, Gary, 


Ind. 


. Naugatuck Chemical, Div. of U. S. Rubber Co.. 


Naugatuck, Conn. 


. Nopco Chemical Co., Plastics Div., 175 Schuyler 


Ave., N. Arlington, N. J. 


. Pelron Corp., 7847 W. 47th St., Lyons, III. 
. Pittsburgh Plate Glass Co., Paint Div., 1 Gate- 


way Center, Pittsburgh 22, Pa. 


. Poly Resins, 11661 Wicks St., Sun Valley, Calif. 
. Reichhold Chemicals, Inc., RCI Building, White 


Plains, N. Y. 


. Reynolds Chemical Products Co., 1200 N. Main 


St., Ann Arbor, Mich. 


. Rezolin, Inc., 5736 W. 96th St., Los Angeles 


45, Calif. 


. Robinson Foams Ltd., 183 George St., Toronto, 


Canada 


. Robinson Moulded Products Ltd., 183 George St., 


Toronto, Ontario, Can. 


. Rubber Corp. of America, New South Rd., Hicks- 


ville, N. Y. 


. Schwab Plastics Corp., 730 S. Dix, Detroit 17, 


Mich. 


. Sheller Manufacturing Corp., Portland, Ind. 

. Stanley Chemical Co., E. Berlin, Conn. 

. Strux Corp., 37 W. John St., Hicksville, N. Y. 

. Styrene Products Ltd., 96 Piccadilly, London, 


W. 1, England 


. Trostel and Sons Co., Inc., Albert, Milwaukee, 


Wis. 


64. U. S. Rubber Co., Mishawaka, Ind. 
. Watson-Standard Co., 225 Galveston Ave., 


Pittsburgh 30, Pa. 


. Westlake Plastics Co., Lenni Mills, Pa. 
. Witco Chemical Co., 122 E. 42nd St., New York 


17, N. Y. 
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TYPE OF PLASTIC BASE 


POLYVINYL CHLORIDE 


VINYL CHLORIDE-ACETATE 
COPOLYMERS 





Rigid 


Nonrigid 


Rigid | 


Nonrigid 


VINYLIDENE 
CHLORIDE-VINYL 
CHLORIDE 
COPOLYMER 





Method of processing 


Forms available 


Thickness range, in. 


4. Maximum width, in. 
5. Area f 


6, Specific gravity 


7, Tensile scant, b p.s.i. 


8, Elongation, > percent 
9, Bursting strength,© 1 mil 
hickness, Mullen points 


0, Tearing strength, 4 = 


Tearing strength, © Ib. Jin. 


12. Folding endurance! 


13, Water absorption, © 





Calendering, 
casting, 
extrusion 


Sheet 8, sells, 8, 
tapes 


0,00 1-0. 010 


oe 


4+-— ----— —-.- —- --—- 4 


7,000-10, 000 


& 24 hr., percent J 


~ Negligible 


— 





14, Water vapor permeability” 


15. Permeability to gases, 
107° g./24 hr. /m. ?/mm. 
thick. /cm. He at 21°C., , 0% R.H. 


Resistance rating! 
16. Strong acids 
17. Strong alkalies 


18. "Grease and oils 


19, _Gognaic solvents 


$$ — —$—______}_—_ 





20. “Water 





21. “High: relative humidity 





22. “Sunlight | 


23. Resistance to heat,? °F. 


—— — 
20, 000-23, 000 


Calendering, 
casting, 
extrusion 
Sheets, rolls 
=e 


“Sheets, roll 8, 
apes 


0,001-0. 010 -0.001-0. 010 


54 
21,000 


“1,.24-1.45 1,301.39 
r 
1,400-5, 600 


5,500-8, 000 


2-10 


Calendering, extrusion, casting 


(nonrigid also in 
nal tubes) 


0.001-0.010 
Bq 
21,000 
1, 20-1.35 
2,000-4, 500 
150-500 
20 





Negligible 


0.35-2.0 


co, 
0, 150 
(50% R.H.) 





“P, 


24. Resistance to cold,? 





25. Change in linear dimensions at 
100°C. for 30 min.,4 percent 

26. Flammability 

27. Burning rate,’ in. Jeet. 


28 Trade designations of films 
(see list of manufacturers on 
page 563 for key to numbers 
in parentheses) 


—+ 


+4,2 to -9.5 


Slow to ‘self- 
extinguishing 


0,2-1.7 





ee 


Slow to self- “Slow buming 


extinguishing 





Arnar (62) 
Bakelite (7) 
Col-O-Vin (17) 
Joda PVC (20) 
Reet (62) 
Resproid (60) 


Arnar (62) 
Bakelite (7) 
Boltaflex (9) 
Clopane (16) 
Col-O-Vin (17) 
Coveray (16) 
Dorn (36) 
Fabray (16) 
Fabtex (16) 
Fashon (32) 
Ger-Pak (33) 
Hyben (6) 
Koroseal (34) 
Mono-Sol (43) 
Naugahyde (70) 
Nixon Vine-L (46) 
Pantex (48) 
Prestoflex (57) 
Randfilm (58) 


Rigid 


Nonrigid 


Seilon (66) 
Soplasco (67) 
Tolon (68) 
Velon (29) 
Wopavin (74) 


Arnar (62) 
Bakelite (7) 
Col-O-Vin (17) 
Joda PVC (20) 
Reet (62) 
Resproid (60) 
Seilon (66) 
Soplasco (67) 
Tolon (68) 
Velon (29) 
Wopavin (74) 


Reet (62) 
Resiloid (26) 
Resinite (10) 
Resproid (60) 
Reynolon (61) 
Rucoam (64) 
Soplasco (67) 
Spunglow (62) 
Syntilon (50) 
Tolon (68) 
Ultron (44) 
Velon (29) 
Vinylfilm (35) 
Visten (71) 
Vitafilm (35) 
Vitalon (35) 
Vylene (26) 
Wataseal (38) 
Wopavin (74) 





29, Manufacturers or processors 
of films (numbers refer to list 
on page 563) 


7,17, 20,29, 36,48, 
60,62, 63,64, 66,67, 
68,72,74 








7,17,20,29, 36, 
48,60, 62,63, 64, 
66,67,68,72,74 


2,6,7,9, 10, 16, 
17,23, 24, 26,29, 
32,33, 34, 35,36, 
38,43, 44, 46,48, 
50,57,58,60,61, 
62,64, 65, 67,68, 
71,74 





Negligible 


0.23 


to self-extinguishing 


Arnar (62) 
Bakelite (7) 
Col-O-Vin (17) 
Dorn (36) 
Fabray (16) 
Fabtex (16) 
Krene (7) 
Nixon Vine-L (46) 
Pantex (48) 
Randfilm (58) 
Reet (62) 
Resinite (10) 
Resproid (60) 
Revelry (68) 
Reynolon (61) 
Soplasco (67) 
Syntilon (50) 
Tolon (68) 
Vinylite (7) 
Wataseal (38) 
Wopavin (74) 


7, 16, 17, 36,38, 46, 
48,50, 58,60,61,62, 
63,64,65,67,68, 70, 
72,74 








= 


Calendering, 
casting, 
extrusion 


Rolls 


0.0005-0.010 
54 
16,000-23, 000 
1. 20-1.68 
1,800-15,000 
20-140 


80-465 
500,000 
Negligible 
0.01-0.03 
co, 12 


O, 2.4 
(50% R.H.) 


(4144 SjtwW OQ, Oy dan) {JDU") SwujI4 


150-200 (dry); 300 (wet) 


—25 to —50 


Self-extinguishing 


Pantex (48) 
Randfilm (58) 
Saran (22) 


22,48, 58, 64,71 





FILMS CHART 








es 


REGENERATED | CELLULOSE 
| CELLULOSE CELLULOSE ACETATE CELLULOSE ETHYL 


TYPE OF PLASTIC BASE | CELLULOSE 
cmaeruen® ACETATE TRIACETATE | aurveaTe NITRATE CELLULOSE 


. Method of processing Extrusion Casting, Casting Casting, Block, 
into bath extrusion extrusion casting, 
extrusion 











Forms available Sheets, rolls, Sheets, rolls, Sheets, rolls Sheets, rolls Sheets, rolls Sheets, rol! 








ribbons tapes tapes 


0.0009-0.0017 y ' 0.0011-0.010 \ 0.003-0,010 


. Thickness range, in. 





. Maximum width, in. 60 40 28-29 





_—__ —__—_—_—_—_—____} 


21,000-22,000 21,200-21,400 24,000 


. Specific gravity - of 1, 28-1.43 1,29-1.31 1,42-1.46 1.141, 16 


. Area factor*® 17,900-19,800 











Tensile strength, p.s.i. 4, 400-18, 600 5,400-13,900 9,000-16, 000 10,000-11,000 | 6,800-10,600 





15-45 10-40 30-40 








Elongation,” percent 
. Bursting strength,© 1 mil 50-350 50-85 


thickness, Mullen points 





. Tearing strength,4 gm. 4-6 3-5 





110-515 80-105 


. Tearing strength,® Ib. /in. 





- 1,200-1,500° 


. Folding endurance’ 





45-115 0. 1-3.4 


Water absorption, ® 
24 hr., percent 





- - ——$—__—____________ +4 


Water vapor 1,4-2. 7(NMP) 4.5-6.5 
permeability» 0. 008-0. 03(MP) 





. Permeability to gases, co, 3 High 
10~* g./24 hr. /m.?/mm. oO, <0.5 
thick. /cm. Hg at 21°C,, N; <0.5 
0% R.H. 








Resistance rating 
16. Strong acids P 











17. Strong alkalies P 


18. Grease and oils E 





19. Organic solvents Moistureproof 
coating attacked 





20. Water M 





21. High relative humidity M 








22. Sunlight G 





23. Resistance to heat,P °F, 300 
Good - - 








. Change in linear dimensions —0.7 to —4,2 +0,2 to —3.0 +0.1 to —3.0 
at 100° C. for 30 min.,4 
percent 





26. Flammability Slow burning Slow to self- Slow burning Slow burning Slow burning 
extinguishing 





27, Burning rate,* in, /sec. 0.7-2.3 0, 3-2.2 0. 2-0.4 1,0-2.4 - 0. 3-0.6 


28. Trade designations of films Avisco Cadco (11) Kodapak IV (25) | Cadco (11) Inceloid N (3) Campco (12) 
(see list of manufacturers on | cellophane (4) Campco (12) Campco (12) Joda C/N (20) | Ethocel (22) 
page 563 for key to numbers DuPont cello- Celanese (13) Genco CAB (31)/| Nitron (44) Inceloid E (3) 
in parentheses) phane (23) Inceloid A (3) Joda C/AB (20) | Nixon C/N (46) | Joda E/C (20) 

Olin cello- Joda C/A (20) Kodapak II (25) | Wopaloid (74) Nixon E/C (46) 

phane (47) Kodapak I (25) Midlon (41) Soplasco (67) 

Lumarith (13) Nixon CAB (46) 

Midion (41) Soplasco (67) 

Nixon (46) 

Soplasco (67) 

Vuepak (44) 

Wopalon (74) ess 


29. Manufacturers or processors 4, 23, 47, 67 3, 11, 12, 13, 20, 11, 12, 20, 25, 3, 20, 23, 44, 3, 12, 20, 22, 
of films (numbers refer to 23, 25, 31, 41, 44, 31, 41, 46, 52, | 46, 67, 74 41, 46, 52, 
list on page 563) 46, 52, 63, 65, 67, 65, 67 67 

72, 74 
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POLYVINYL 
ALCOHOL 


POLYTETRA- 
FLUORO- 
ETHYLENE 


POL YCHLORO- 
TRIFLUORO- 
ETHYLENE 


POLYSTYRENE 


ACRYLONITRILE- 
STYRENE 
COPOLYMER 


POLY AMIDE 
(NYLON) 





Casting 


— 


—o 


olis, sheets, 


’ 


tapes 


}.0005-0.010 
54 
21,600 
1,21-1.31 
4,500-9, 500 2 : 
180-600 


High 
785-890 


80 





1,500-3, 500 


Block, 
casting, 
extrusion 


Sheets, tapes, 


12 


12,800 
2. 4-2.2 


100-300 


——— 


Casting, 
extrusion, 
molding 
Tubing, rolls, 
sheets, tapes 


0.002-0.010 


42 (2 mil film) 


200-350 


+ 


Casting, 
extrusion 


Rolls, sheets 


0.0004 and up 


7, 100-12, 100 


$4 


—4.6 to ~37.4 





Nonflammable 


Nonflammable 


Slow burning 


270-495 


Two-way 
stretch 


orientation 


Rolls, sheets 


0.001-0.010 . 
- 43 
; 26, 100 
1.05-1.06 


7,100-12, 100 


270-495 











Mono-Sol (43) 
Reynolon (61) 


Scotch (42) 
Teflon (23) 


Fluorothene 
(generic) (7) 

Triplax (52) 

Trithene (71) 


Cadco (11) 
Campco (12) 
Joda P/S (20) 
Midlon (41) 
Soplasco (67) 
Styco (46) 


4} 


Polyflex 100 
(52) 
Styroflex (45) 


EE 


Two-way 
stretch 


Orientation 


Rolls 


0,00 1-0.010 
43 
25,400 
1.08+1.09 


10,000-15,000 


Slow burning 


Polyflex 200 (52) 
Styron 60 (22) 


Extrusion 


Rolls 


0.001-0.010 
18 
24,000 
1,08-1,.14 
9,000 
Orients 


CO, 160 
oO; 25 
(50% R.H.) 


Self- 
extinguishing 


Cadco (11) 
Nylam (37) 
Plastex (49) 
Supronyl (55) 











29, 3, 43, 61, 67 





18, 30, 42, 55, 
56, 67, 69 





30, 52, 67, 
71, 73 





11, 12, 20, 22, 
31, 41, 46, 52, 
63, 65, 67, 72, 
73 


41, 45, 52, 67 








11, 37, 49, 
55, 56, 67 
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TYPE OF PLASTIC BASE 


POLYETHYLENE 
TEREPHTHALATE 


POLYMETHYL 
METHACRYLATE 


POLYETHYLENE 


CHLORIDE 


RUBBER 
HYDRO- 


POO 
VINYL. 
NITRILE 
RUBBER 





1. Method of processing 


2. Forms available 


3. Thickness range, in. 
4. Maximum width, in. 


5. Area factor® 


6. Specific gravity 


7. Tensile strength,” p.s.i. 
8. Elongation,» percent 


9. Bursting strength,© 1 mil 
thickness, Mullen points 


11. Tearing strength,® Ib. /in. 
12. Folding endurance! 
13. Water absorption,® 24 hr., 
percent 
14. Water vapor permeability” 
15. Permeability to gases, 
10~* g./24 hr. /m.?/mm. 
thick./cm, Hg at 21°C,, 
0% R.H. 


Resistance rating! 


16. Strong acids 





17. Strong alkalies 





Grease and oils 





Organic solvents 


Casting, 
extrusion 


Sheets, rolls, 
tapes 


1, 38-1, 39 


17,000-23, 700 


35-110 


45-60 


10-27 


-.4 


 650-1,740 a 
” = eee e 


20,000 


<0.5 


—— 


0.05-0. 15 (MP) 


co, 
oO, 
N, 


<0.5 
<0.5 
<0.5 


Extrusion, 
two-way stretch 


Calendering, 
extrusion 


Casting 





orientation 
Rolls, 
sheets 


Rolls, sheets, 
tapes, tubes 


Rolls, sheets, 


tapes 





0.0005-0.010 


0.0004-0. 0025 


Casting, 


extrusion 


Rolls, sheets, 
tapes, tubing 


0.001-0,003 





108 


60 





23,400 


30, 100 


25,000 


11. 5-41,5 


22,800-23, 700 





1, 18-1, 19 


0.91-0.92 


1,11 


1, 181,21 





8,200-8,800 


1, 100-3,500 


3, 


,500-5,000 





200-800 


2,5004,000 
250-500 








200-960 











Very high 


Negligible 





0.007-0, 23" 





0, 


CO, 288-13,500¢ 


38-3,250¢ 





7) 


| 
| 
| 
| 


E 





E 





| 
| 


MtoG 





G° (60°C.) 








E 





High relative humidity 


E 








Sunlight 


G 





Resistance to heat,P °F. 


200 





Resistance to cold,P °F, 


' 
2|Slximimimimio 


-70 








. Change in linear dimensions 
at 100°C. for 30 min.,4 
percent 


+ 10,4 to —19.9 





26. Flammability 


Slow burning to 
self-extinguishing 


extinguishing 


Self- 





27. Burning rate,’ in. /sec. 


0.1 





28 Trade designations of films 
(see list of manufacturers on 
page 563 for key to numbers 
in parentheses) 


Melinex (39) 
Mylar (23) 


Methaflex (52) 


Arnar (62) 

BiSeal (8) 

Cadco (11) 
Campco (12) 
Cheslene TF (14) 
Clopay (16) 
Durethene (24) 
Extrudo-Film (28) 
Fairlon (15) 
Firestone (29) 
Ger-Pak (33) 

H & R (37) 
Jodapak (20) 
Katharon (62) 
Layflat (52) 
Midlon (41) 


Olin PE (47) 
Plicose (53) 
Polyfilm (27) 
Polyken (40) 
Polytex (48) 
Polython (54) 
Polytreat (27) 
Prestolene (57) 
Reet (62) 
Relthene (59) 
Resinol (1) 
Reynolon (61) 
Soplasco (67) 
Spunglow (62) 
Visqueen (71) 


Pliofilm (35) 


Randfiim (58) 
Visten (71) 





29. Manufacturers or processors 
of films (numbers refer to 
list on page 563) 





23, 39, 67 





52, 63, 67, 72 





1, 5, 8, 11, 12, 14, 15, 16, 19, 20, 
21, 23, 24, 27, 28, 29, 33, 37, 40, 
41, 47, 48, 51, 52, 53, 54, 57, 59, 
61, 62, 63, 65, 67, 70, 71, 72, 73 








36, 58, 61, 67, 71 
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1957 MODERN PLASTICS ENCYCLOPEDIA ISSUE 





LIST OF MANUFACTURERS AND PROCESSORS OF FILMS* 


. Allied Resinous Products, Inc., 525 W. Adams St., 


Conneaut, Ohio 
> American Lucoflex, Inc., 500 Sth Ave., New York 36, 


N.Y. 


American Products Mfg. Co., 8127 Oleander St., 

"New Orleans 18, La. (0.5 to 3 mils) 

_ American Viscose Corp., Film Div., 1617 Pennsyl- 
yania Blvd., Philadelphia 3, Pa. 

s. Amos Packaging, Div. of Amos-Thompson Coprp., 
Edinburg, Ind. 

_ Associated Rubber and Plastic Corp., 2780 Park Ave., 
New York 51, N.Y. 

_ Bakelite Co., Div. of Union Carbide Corp., 
30 E. 42nd St., New York 17, N.Y. 

_ Bishop Manufacturing Corp., 10 Canfield Rd., 
Cedar Grove, N. J. 

. Bolta Products, Div. of The General Tire and Rubber 
Co., Lawrence, Mass. 

. Borden Co., The, Chemical Div., Resinite Dept., 
Santa Barbara, Calif. 

11. Cadillac Plastic and Chemical Co., 15111 Second 

Ave., Detroit 3, Mich. 

. Campco Div., Chicago Molded Products Corp., 1020 N. 
Kolmar Ave., Chicago 51, Ill. 

3. Celanese Corp. of America, 290 Ferry St., Newark 5, 


N.J 


. Chester Packaging Products Corp., 684 Nepperhan 

Ave., Yonkers, N.Y. 
5. Chippewa Plastics, Inc., Chippewa Falls, Wis. 

. Clopay Corp., Film Products Div., Clopay Sq., 
Cincinnati 14, Ohio 

. Columbus Coated Fabrics Corp., 7th and Grant Ave., 
Columbus 16, Ohio 

18. Continental-Diamond Fibre Co., Newark, Del. 
9, Contour Extrusion Co., 517 Fayette Ave., 

Mamaroneck, N.Y. 

. Davis Plastics Co., Joseph, Schuyler & Quincy Ave., 
Arlington, N. J. 

21. Deerfield Plastics Co., Inc., 271 Main St., S. Deer- 

field, Mass. 

. Dow Chemical Co., The, Midland, Mich. 

. du Pont de Nemours and Co., Inc., E.L, Film Dept., 
Wilmington, Del. 

. Durethene-Koppers Co., Inc., 7001 W. 60th St., 
Chicago 38, I11.; 5600 W. Arbor Vitae St., 
Los Angeles, Calif. 

. Eastman Kodak Co., Rochester 4, N.Y. 

. Elm Coated Fabrics Co., 261 Sth Ave., New York 16, 


N.Y. 


. Extruders, Inc., 3232 West El Segundo Blvd., 
Hawthorne, Calif. 
18, Extrudo-Film Corp., 36-35 36th Street, Long Island 
City 6, N.Y. 
. Firestone Plastics Co., Pottstown, Pa. 
30. Garlock Packing Co., Palmyra, N.Y. 
. General Plastics Corp., 1400 N. Washington St., 
Marion, Ind. 
. General Tire & Rubber Co., Pennsylvania Div., 
Jeannette, Pa. 
. Gering Products Inc., N. 7th St. & Monroe Ave,, 
Kenilworth, N. J. 
. Goodrich Co., The B. F., Akron 18, Ohio 


. Goodyear Tire & Rubber Co., Akron 16, Ohio 
. Gordon-Lacey Chemical Products Co., Inc., Maspeth, 


L.L, N.Y. 


- H & R Industries, 344 E. Walnut St., Nazareth, Pa. 
. Harte & Co., Inc., 16 E. 34th St., New York 16, N.Y. 
. Imperial Chemical Industries Ltd., Millbank, London, 


S.W. 1, England 


. Kendall Co., 309 W. Jackson Blvd., Chicago 6, III. 
. Midwest Plastic Products Co., 1801 Chicago Road, 


Chicago Heights, Ill. 


. Minnesota Mining & Mfg. Co., 900 Fauquier Ave., 


St. Paul 6, Minn. 


. Mono-Sol Corp., 407 County Line Road, Gary, Ind. 
. Monsanto Chemical Co., Plastics Div., Springfield 2, 


Mass. 


- Natvar Corp., 211 Randolph Ave., Woodbridge, N. J. 
. Nixon Nitration Works, Nixon, N. J. 
. Olin Film Div., Ecusta Paper Corp., subsidiary of 


Olin Mathieson Chemical Corp., 655 Madison Ave., 
New York 21, N.Y. 


. Pantasote Co., 415 Madison Ave., New York 17, N.Y. 
. Plastex Process Co., 230 W. Passaic St., Maywood, 


N. J. 


. Plastic Film Corp., 475 Fifth Ave., New York 17, N.Y. 
- Plastic Horizons Inc., 2 E. 5th St., Paterson 1, N. J. 
- Plax Corp., P.O. Box 1019, Hartford, Conn. 
. Plicose Mfg. Corp., 16 E. 34th St., New York 16, N.Y. 
. Poly Plastic Products, Inc., 2 4th Ave., Paterson 4, 

N 


. Polymer Corp. of Penna., 2140 Fairmont Ave., 


Reading, Pa. 


. Polypenco, Inc., 2150 Fairmont Ave., Reading, Pa. 
. Presto Plastics Products Co., Inc., 11 E. 26th St., 


New York 10, N.Y. 


. Rand Rubber Co., Summer Ave. & Halsey St., 


Brooklyn 16, N.Y. 


. Reliance Plastic and Chemical Corp., 110 Kearney 


St., Paterson 2, N.J. - 


. Respro, Div. of The General Tire and Rubber Co., 


61. 
62. 


63. 
64. 


65. 
66. 
67. 
68. 


69. 
70. 


71, 
72. 
73. 
74. 


530 Wellington Ave., Cranston 10, R.L 

Reynolds Metals Co., Plastics Div., P.O. Box 128, 
Grottoes, Va. 

Ross & Roberts Co., Div. of Pollak Industrial Corp., 
1299 W. Broad St., Stratford, Conn. 

Rotuba Extruders, Inc., 437 88th St., Brooklyn 9, N.Y. 

Rubber Corp. of America, New South Road, Hicksville, 
L.L, N.Y. 

Scranton Plastic Laminating Corp., 3218 Pittston Ave., 
Scranton, Pa. 

Seiberling Rubber Co., Plastics Div., Newcomerstown, 
Ohio 

Southern Plastics Co., 408 Pendleton St., Columbia, 
$.Cc. 

Textileather Div., The General Tire and Rubber Co., 
607 Madison Ave., Toledo 3, Ohio 

United States Gasket Co., P.O. Box 93, Camden 1, N. J. 

United States Rubber Co., 1230 Avenue of the 
Americas, New York 20, N.Y. 

Visking Corp., Plastic Div., Terre Haute, Ind. 

Waljohn Plastics, 437 88th St., Brooklyn 9, N.Y. 

Westlake Plastics Co., Lenni Mills, Pa. 

Worbla Ltd., Papiermuhle-Berne, Switzerland 


*The values reported in this chart are only for films up to 0.01 in. in thickness. The information was obtained from various sources. 
Special grades of these materials may be obtained which excel in some particular property. Manufacturers should be consulted for addi- 
tional or specific information or for new uses of their materials. 

"Square in, per lb. of film in 1 mil (0.001 in.) thickness. Figures may vary with resin plasticizer ratio. PasTM D882, procedure B 
°ASTM D774 4EImendorf test. Figures represent pull required to continue tear of 1 mil thick film after starting. Force required to start 
tear is too high to measure on same equipment and therefore is not normally determined. ©SPI-ASTM D1004, static-weighing method. 
‘Using 1 mil thick film and the Schopper Bending Endurance Tester, unless otherwise noted. *®ASTMD570 ASTM D697; values are in 
grams /24 hr./m.2/mm. thickness/cm. Hg at 25°C. ‘Code for rating: E = Excellent, G = Good, M = Moderate, F = Fair, P = Poor. 

JExcept aliphatic and petroleum hydrocarbons. kKExcept H2S804 and HNO3. IExcept NH4OH. ™Except ketones and esters. "Except 


chlorinated solvents, ketones, esters, and hot aromatic hydrocarbons. 


°Except hydrocarbons and chlorinated solvents. These composi- 


tions are the thermoplastic materials that gradually become softer as the temperature increases. The maximum and minimum service 
temperature will depend on formula of material, design of part and service conditions such as amount of stressing, humidity, etc. Require- 
ments for resistance to heat and cold should be considered as special problems. Where a range of values is given in the chart, the low 
value is the limiting temperature for continuous exposure and the high value for intermittent exposure. “4TASTM D1204, Paragraph 4.10 in 


Commercial Standard CS$192-53. 


relative humidity. 


FILMS CHART 


Yec./24 hr./100 sq. in./mil thickness/cm. Hg at 25°C. 


SGrams/ 24 hr./ 100 sq. in. at 100°F. and 90% relative humidity. ‘ec./24 hr./100 sq. in. at 25°C. and 0% 








2 
OF — 


RESISTANCE EFFECTIVENESS= 
RATINGS BOND WITH 








TYPE OF PLASTIC BASE 


BONDING 
CLASSI- 
FICATION? 
SOLVENTS® 
Leather 
Textiles 


3 
© 
= 








1. Acrylate and methacrylate resins | 
la. Ethyl acrylate . L. 


a 
~ 


lb. mButyl methacrylate 








lc. Isobutyl methacrylate s E, H, K 
Ethyl methacrylate is Cl, E, H 


. Methyl methacrylate . cl, E, H, K 








2. Alkyd resins . = . 


Adhesives Chart 


3. Animal glue oak. 3 











4. Asphalt | 4 





5. Blood 
5a. Blood albumin 


un 


5b. Soluble dried blood 








6. Casein 3 G 6. 








7. Cellulose derivatives 
7a. Cellulose acetate 





. Cellulose acetate butyrate A +H, Cl, E, H, K 


. Cellulose nitrate E, K (+A, H) 


Ethyl cellulose 


7e. Hydroxyethyl cellulose Ww 
7f. Methyl cellulose _ 





7g. Sodium carboxymethyl cellulose | W 








8. Coumarone-indene resins Cl, E, H, K, W F 8. 





< rneaenaggee ‘pong 9 r ~ rr - ~ ~ 9 


9. Epoxy resins None needed 
































10. Furan resins (furfuryl alcohol or furfural-ketone) A, K, Cl 10. 
A, K, Cl 

ey A, K, Cl 

11. Gum arabic Ww iL 

12. Hydrocarbon resins from petroleum SR, F Cl, E, H, HA, W 12, 

13. Isobutylene resins (polyisobutylene) SR H, HA BPRF«G®&s 13. 
"Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanized; . 

R = Cured at room temperature (70-80°F.); M = Cured at moderate temperature (150-200°F.); H = Cured at elevated temperature aye 


(275=310°F.); CR = Chemically reacted. 
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. Alkydol (7), Fuller (61), G-E Glyptal (64), Midland (88), Miracle (90), Ohio (102), Paralac 


. Arcco (32), Bondmaster (123), Bunarex (104), Cumar (26), Fuller (61), Gripweld (4), Loxite 


. Alkaloy (21), Alkor (21), Atlas (21), Carboline (36), Corrocote (39), Duralon (139), Dues 


» Fedrogum (58), Fuller (61), Hallmark (130), Midland (88), Polybond (114), Solubic (103), 


- Bondmaster (123), JC (21), Loxite (146), Midland (88), Miracle (90), Nebony (98), Neville 
(98), Ohio (102), Panarez (13), Piccopale (104), Polybond (114), Resyn (95), Velsicol(142)_ | —_ 
» API (5), Areco (32), Bondmaster (123), Fuller (61), B. F. Goodrich (67), Loxite (146), Mid- 





TRADE DESIGNATIONS 


MANUFACTURERS OR SUPPLIERS 
OF RESINS OR ADHESIVES 


(See list on pp. 5701 for key 
to numbers) 





. Acrigrip (4), CD Cement (40), Farrington (57), Lucite (52), Midland (88), Plastibond 
(69), Polybond (114), Upaco (136) 

. Acrigrip (4), Arcco (32), Bondmaster (123), CD Cement (40), Cordo-Bond (45), Dennis 
(48), Lucite (52), Midland (88), Placco (32), Polybond (114), Polyco (32), Reslac (32) 

-, Acrigrip (4), Bondmaster (123), CD Cement (40), Lucite (52), Midland (88), Polybond 
(114), Upaco (136) 
Acrigrip (4), CD Cement (40), Fuller (61), Midland (88), Polybond (114), Upaco (136) 


. Acrigrip (4), Acryloid (121), Arcco (32), Bedacryl (77), Bondmaster (123), Bostik (24), 
CD Cement (40), Farrington (57 ), Fuller (61), Inceloid (12), Lebec (82), Loxite (146), 
Lucite (52), Midland (88), Placco (32), Polybond (114), Polyco (32), Reslac (32), Rez- 
N-Bond (126), Upaco (136) 


2, 4, 19, 40, 52, 57, 58, 69, 78, 85, 88, 107, 
112, 114, 126, 129, 136, 145 

2, 4, 19, 32, 40, 45, 48, 52, 58, 76, 88, 107, 
112, 114, 116, 123, 126, 145 

2, 4, 19, 40, 52, 58, 76, 88, 107, 112, 114, 
116, 123, 126, 136, 145 

2, 4, 19, 40, 58, 61, 76, 88, 107, 112, 114, 
116, 121, 126, 136, 145 

2, 4, 12, 19, 24, 32, 34, 40, 52, 57, 58, 61, 
76, 77, 78, 82, 88, 107, 112, 114, 116, 
121, 123, 126, 129, 136, 145, 146 





(77), Rubbagrip (122), Upaco (136) 


_ API (5), F edroflex (58), Fuller (61), Hallmark (130), Hu-Flex (76), Impervo (95), Laytes 
(103), Midland (88), Paisley (103), Polybond (114), Stixo (61), Upaco (136) 





4, 1, 16, 19, 23, 34, 61, , 64, 77, 88, 90, 102, 
122, 136, 145 


pc — 


5, 15, 18, 58, 61, 74, 76, 88, 95, 103, 112, 
114, 129, 130, 131, 136, 144 





. API (5), Arcco (32), Atlastic (21), Bondmaster (123), Cascola (32), Flintkote (59), Fuller 
(61), Indu-Sealz (97), Lebec (82), Loxite (146), Midland (88), Miracle (90), Ohio (102), 
Placco (32), | Residex (103), Resinex ay, Reslac (32), Transphalt (104), 3 M (89) 





4, 5, 12, 19, 21, 32, 59, 61, 71, 82, 88, 89, 
90, 97, 102, 103, 104, 123, 146 


—— $$ af 


Sa. Hallmark (130) 


Sb. A-M (11), Hallmark (130) 


A-M (11), API (5), Bindtite (74), Casco (32), Erie (71), Fedco (58), Fuller (61), Hu-Case 
(76), Impervo (95), Lauxein (92), Lebec (82), Lotol (97), Midland (88), Miracle (90), Na- 
tional Casein (96), Paisley (103), Perfection (105), Permaweld (112), Plyacien (118), 
Polybond (114), Upaco (136) 








API (5), Arcco (32), Bondmaster (123), CD Cement (40), Farrington (57), Hercules CA 
(72), Midland (88), Miracle (90), Ohio (102), Piacco (32), Plastibond (69), Plastigrip 
(4), Plastite (110), Polybond (114), Reslac (32), Resyn (95), Rez-N-Bond (126), Rubba- 
grip (122), Slomons (129), Tenite Acetate (54, 134), Upaco (136), Vinylgrip (4) 

7b. CD Cement (40), Midland (88), Plastibond (69), Plastigrip (4), Rez-N-Bond (126), 
Tenite Butyrate (54, 134) 

. API (5), Arcco (32), Bond (30), Bondmaster (123), Bostik (24), CD Cement (40), Cello- 
weld (112), Cellument (103), Compo (44), Dennis (48), Duco (52), Farrington (57), 
Fuller (61), Herculoid (72), Inceloid (12), Loxite (146), Midland (88), Miracle (90), 
Ohio (102), Placco (32), Plastigrip (4), Plastite (110), Polybond (114), Reslac (32), 
Resyn (95), Upaco (136) 

7d. API (5), CD Cement (40), Ethocel (50), Farrington (57), Fuller (61), Hercules EC (72), 
Inceloid (12), Midland (88), Plastibond (69), Plastigrip (4), Polybond (114), Resyn €95), 
Rez-N-Bond (126), Spotseal (103) 

7e. Cellosize (35), Midland (88), Polybond (114) 

7f. Bond (30), Midland (88), Paisley (103), Polybond (114) 


7g. C ellofas (77), Hercules CMC (72), Midland (88) 


— 








(146), Midland (88), Miracle (90), Nevindene (98), Nevillac (98), Neville (98), Nuba 
(98), Ohio (102), Paradene (98), Picco (104), Piccoumaron (104), Piccovar (104), 
Placco (32), Polybond (114), Reslac (32), Resyn (95), Rez-N-Bond (126), Upaco (136), 
Velsicol (142) 


18, 130, 132 


11, 18, 130 


4, 5, 11, 15, 19, 32, 58, 60, 61, 71, 74, 82, 
85, 88, 90, 92, 95, 96, 102, 103,105, 
112, 114, 118, 129, 131, 132, 136 


4, 5, 14, 23, 32, 40, 52, 54, 57, 69, 72, 88, 
90, 92, 95, 102, 107, 110, 112, 114, 
116, 117, 122, 123, 126, 129, 134, 136, 
145 

4, 32, 40, 54, 61, 69, 88, 107, 112, 116, 
117, 126, 134, 136, 144, 145 

4, 5, 12, 14, 15, 24, 30, 32, 40, 44, 48, 52, 
57, 61, 72, 76, 85, 88, 90, 92, 95, 102, 
103, 107, 110, 112, 114, 116, 117, 123, 
126, 129, 136, 145, 146 


4, 5, 12, 14, 15, 32, 40, 50, 57, 61, 69, 72, 
76, 88,95, 103, 107, 112, 114, 116, 
117, 126, 129, 131, 136, 144, 145 

35, 88, 107, 112, 114, 136, 145 

4, 15, 30, 50, 67, 88, 103, 107, 112, 114, 
129, 131, 136, 145 
» 34, 52, 72, 77, 88 


a 14, 15, 19, 26, 32, 33, 61, 71, 76, 88, 90, 
95, 98, 102, 104, 107, 112, 114, 123, 
126, 136, 142, 145, 146 








Adgrip (4), Alfane (21), Alk-O-Flex (7), Amphesive (21), Araldite (42), Aritemp (17), Bake- 
lite (25), Bond (30), Bonding Agent (28), Bondmaster (123), BRC (29), Brushmaster 
(123), Carboline (36), Cardolite (79), CD Cement (40), Cellobond (33), Chemo Tec 
(114), Cordo-Bond (45), Corrocote (39), Cycleweld (47), Duro-lok (95), Ecco (55), Epi- 
bond (62), Epiphen (32), Epocast (62), Epolac (81), Epon (128), Epoxylite (56), B.F. 
Goodrich (67), Hysol (75), Lithgow (83), Loven (84), Marblette (86), Metalfil (3), Metl- 
bond (94), Midland (88), Miracle (90), Multiplastics (93), Narmco (94), National Casein 
(96), Nepoxide (21), Nureco (101), Ohio (102), Paisley (103), Plymaster (123), Polyox 
(118), Poly-Preg (111), Polytool (118), Pylene (114), Ren (119), Resiweld (61), Stabond 
(9),  Styrobond (94), Styroseal (94), Tygofil (139), Tygoweld (139), 3 M (89) 


3, 4, 7, 9, 14, 17, 19, 20, 21, 23, 25, 28, 29, 
30, 32, 33, 36, 39, 40, 42, 47, 55, 56, 57, 
58, 61, 62, 67, 75, 76, 79, 81, 83, 84, 85, 
86, 88, 89, 90, 93, 94, 95, 96, 101, 102, 
103, 107, 111, 112, 114, 118, 119, 123, 
128, 129, 139, 145 





(53), Fura-Tone (79), Furnane (21), Helix (28), Loven (84), Plenco (109), Resin X (62), 
Synvar (133), Varcum (141) 


21, 28, 36, 39, 53, 62, 79, 84, 85, 96, 109, 
133, 139, 141 





Upaco (136) 


46, 58, 61, 88, 95, 99, 103, 114, 129, 130, 
131, 136 a 








13, 21, 32, 71, 76, 88, 90, 95, 98, 102, 104, 
_107, 112, 114, 123, 129, 142, 144, 145, 146 





land (88), Oppanol B (100), Placco (32), Pliastic (103), Polybond (114), Reslac (32), | 
Resyn (95), Upaco (136) 


5, 14, 15, 32, 52, 61, 67, 76, 88, 95, 100, 
103, 112, 114, 116, 123, 136, 144, 145, 
146 





hydrocarbons; K = 


> Code for solvents: A = Alcohols; Cl = 
Ketones; W = Water (estution or emulsion). 


©Code for voting: E = Excellent; G = Good; M = Moderate; F = Fair; P = Poor. 


ADHESIVES CHART 


= Chlorinated hydrocarbons; E = Fatty acid esters; H = Aromatic hydrocarbons; HA = Aliphatic 























TYPE OF PLASTIC BASE 


CLASSI- 


BONDING 
SOL VENTS® 


RESISTANCE 
RATING® 


Heat 


EFFECTIVENESS: of 
_BOND WITH: 


tiles 


Fungus 





. Isocyanate resins (polyurethanes) 


.» Melamine resins 
15a, Melamine-formaldehyde 
15b. Melamine-urea-formaldehyde 


» Oleo-r esins 


» Phenolic resins 
17a. Phenol-formaldehyde 


17b. Phenolic-elastomer 


. Phenolic-epoxy 
. Phenolic-polyamide 


. Phenolic-vinyl acetals 


Polyamide resins 
18a. Polyamides 


18b. Polyamide-epoxy 


. Polyester resins 
19a. Polyesters (unsaturated) 


19b. Polyester-elastomer 


— Polyisobutylene (see Isobutylene resins) 


Resorcinol resins 
20a. Resorcinol-formaldehyde 


20b. Resorcinol-furfural 
20c. Resorcinol-phenol-formaldehyde 


20d. Resorcinol-polyamide 
20e. Resorcinol-urea 


. Rubbers 
2la. Natural rubber 


21b. Reclaimed rubber 


21c. Chlorinated rubber 


2id. Cyclized rubber 








= | FICATION® 


= 


Water 
m | Solvents | 
™ | Cold 


@ 
ic] 


| 
ji 
| 


= | Metals 
= | Rubber 
tm | Leather 


ico) 
m™ 





None needed 
A 


A, H, K 


eee 





Alcohols > C, 


M, R, SR None or A+K 


eee 
A, E, H, K 


None needed 











Cl, H, HA, W 
Cl, H, HA, W 


SR, F 








a a 


Sit’ 28 FP 








"Code for bonding classification: SR 


R = Cured at room temperature (70-80°F.); 


(275-310°F.); CR = Chemically reacted. 
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Solvent released (from solution or emulsion); F = 
M = Cured at moderate temperature (150-200°F.); H = Cured at elevated 


Fused by heating; V = Vulcanized, 
temperature 
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TRADE DESIGNATIONS 


MANUFACTURERS OR SUPPLIERS 
OF RESINS OR ADHESIVES 


(See list on pp. 5701 for key 
to numbers) 





14 Adlok (4), Bondmaster (123), Cyfoam (21), Epolac (81), Flexweld (135), B.F. Goodrich 
. (67), Loven (84), Mondur (91), Mondur/Multron (91), Multranil (91), Polylite (118), 
Uresive (21), Vulcabond (77) 








" ssa. Cymel (8), Lauxite (92) 
15b. Lauxite (92), Melurac (8), Uformite (121) 





Bondmaster (123), Lithgow (83), Midland (88), Miracle (90), Ohio (102), Paisley (103) 


4, 21, 24, 32, 33, 34, 67, 77, 81, 84, 85, 
91, 112, 118, 123, 135, 145 


8, 33, 57, 85, 92, 105, 145 
8, 33, 92, 96, 105, 121, 145 


19, 58, 59, 61, 83, 88, 89, 90, 102, 103, 
123, 145 





7a. Acme (1), Amberlite (121), Amres (11), Bakelite (25), Bedesol (77), Bondmaster 
(123), Cascophen (32), Catalin (37), Cellobond (33), Dur ez (53), Durite (32), Forasite 
(118), Fuller (61), B.F. Goodrich (67), Heresite (73), Korez (21), Lauxite (92), Lebec 
(82), Loven (84), Loxite (146), Marblette (86), Marbon (87), Midland (88), National 
Casein (96), Nobellac (118), Paisley (103), Plaskon (26), Plasticweld (83), Plenco 
(109), Plyophen (118), Rubbagrip (122), Schenectady (125), Stixgrip (4), Synco (132), 
Synvarite (133), Tego (121), Tybon (31), Upaco (136), Varcum (141), 3 M (89) 

. Bondmaster (123), Bostik (24), BRC (29), Compo (44), Corrocote (39), Cycleweld (47), 
Dennis (48), Durite (32), FM (29), Fuller (61), Glu-Ply (76), Lauxite (92), Loxite 
(146), Metibond (94), Midland (88), Narmtape (94), Permabond (112), Plastilock (67), 
Pliobond (68), Pliogrip (68), Pliotac (68), Pliotemp (68), Plymaster (123), Polybond 
(114), Redux (42), Resyn (95), RS (87), Rubbagrip (122), Stabond (9), Stixgrip (4), 
Upaco (136), 3 M (89) 

7c. Aerobond (3), BRC (29), Lebec (82), Metlbond (94), Plenco (109), Tygoweld (139) 
Alk-O-Flex (7), Bondmaster (123), Cycleweld (47), Lithgow (83), Metlbond (94), 
Midland (88), Schenectady (125) 

. Arcco (32), Bondmaster (123), Bostik (24), BRC (29), Compo (44), Cycleweld (47), 
B.F. Goodrich (67), Midland (88), Placco (32), Plycozite (137), Polyco (32), Redux 
(6), Reslac (32), Schenectady (125), Synco (132) 








Adlok (4), Arcco (32), BCI (27), Bondmaster (123), CD Cement (40), Corrocote (39), 
Epolac (81), Fuller (61), Midland (88), Miracle (90), Nylaweld (113, 115), Ohio (102), 
Paisley (103), Placco (32), Plastibond (69), Polybond (114), Reslac (32), Resyn (95), 
Upaco (136), Versamid (66) 

. Adlok (4), Aerobond (3), Arcco (32), Bondmaster (123), Corrocote (39), Duro-lok (95), 
Epolac (81), Hysol (75), Metalfil (3), Midland (88), Miracle (90), Narmco (94), Nureco 
(101), Ohio (102), Placco (32), Plastibond (69), Reslac (32) 


1, 4, 11, 14, 19, 21, 25, 26, 31, 32, 33, 34, 
37, 53, 57, 61, 64, 67, 73, 77, 82, 83, 84, 
85, 86, 87, 88, 89, 92, 96, 103, 105, 109, 
112, 118, 121, 122, 123, 125, 132, 133, 
136, 141, 145, 146 


4, 9, 14, 19, 24, 29, 32, 39, 42, 44, 47, 48, 
67, 68, 76, 81, 82, 87, 89, 92, 94, 95, 
107, 112, 114, 122, 123, 132, 133, 136, 
145, 146 


3, 29, 82, 94, 109, 139 

7, 32, 47, 76, 83, 88, 94, 107, 112, 123, 
125, 145 

4, 6, 14, 19, 24, 29, 32, 44, 47, 67, 88, 107, 
112, 123, 125, 132, 137, 145 


—$ erg 


4, 19, 24, 27, 32, 39, 40, 61, 66, 69, 76, 81, 
85, 88, 90, 95, 102, 103, 107, 113, 114, 
115, 116, 123, 136, 145 


3, 4, 14, 30, 32, 39, 48, 66, 69, 75, 76, 81, 
88, 90, 94, 95, 101, 102, 123, 145 











Bonding Agent (28), Bondmaster (123), Cellobond (33), Daltolac (77), Loven (84), 
Multiplastics (93), Nureco (101), Polylite (118) 

Ampreg (21), Atlac (22), Carboline (36), Hexapias (77), Marco Resin (38), Paraplex 
(121), Plaskon (26), Plastaloy (21), Polylite (118), Selectron (108), Synvar-V (133) 


4, 28, 32, 33, 34, 38, 52, 58, 77, 84, 93, 
101, 118, 123, 129 

2, 21, 22, 26, 32, 34, 36, 38, 77, 108, 118, 
121, 133, 145 





. 
Amberlite (121), Amres (11), Bostik (24), Cascophen (32), Catalin (37), CD Cement 
(40), Cellobond (33), Cordo-Bond (45), Durez (53), Durite (32), B.F. Goodrich (67), 
Lauxite (92), Lotol (97), Loxite (146), National Casein (96), Paisley (103), Penaco- 
lite (80), Plyophen (118), Resinox (92), Resorsabond (11), Rezoform (112), Schenec- 
tady (125), Synco (132), Synvaren (133) 
Durite (32) 
Amres (11), Bakelite (25), Cascophen (32), Catalin (37), Durez (53), Lauxite (92), 
National Casein (96), Penacolite (80), Plyophen (118), Resinox (92), Resorsabond 
(11), Synvarite (133) 

. Bondmaster (123), Penacolite (80) 

Casco-Resin (32), National Casein (96), Plaskon (26), Synvarol (133), Uformite (121) 


11, 14, 24, 32, 33, 37, 40, 53, 67, 80, 85, 
92, 96, 97, 103, 105, 112, 118, 121, 125, 
132, 133, 145, 146 


32, 132 
4, 11, 14, 25, 32, 33, 37, 53, 80, 92, 96, 
105, 112, 118, 132, 133, 137, 145 


80, 123, 145 
26, 32, 105, 121, 132,133,145 





. Adco (4), Adrub (4), Anodex (67), API (5), Arcco (32), Baytex (135), Bond (30), Bond- 
master (123), Bondrite (135), Bostik (24), BRC (29), Brushmaster (123), Casco (32), 
Compo (44), Dab-it (129), Darex (49), Dennis (48), Farrington (57), Fedco (58), Fedro- 
bond (58), Fuller (61), B.F. Goodrich (67), Inceloid (12), Laco (81), Lebec (82), Lotol 
(97), Loxite (146), Midland (88), Miracle (90), Ohio (102), Permaweld (112), Placco 
(32), Plastite (110), Pliastic (103), Pliotex (88), Polybond (114), Reslac (32), Resyn 
(95), Rubbagrip (122), Rubbatex (122), Stabond (9), Thixon (71), Treadmaster (123), 
Triple (14), Typly (87), U-Glu (129), Upaco (136), Vultex (65), 3 M (89) 

» Adflex (4), Arcco (32), Bondmaster (123), Bostik (24), BRC (29), Casco (32), Cycle- 
weld (47), Dispersite (97), Fuller (61), Indu-Sealz (97), Iron Bound (129), Loxite 
(146), Midland (88), Miracle (90), Ohio (102), Permaweld (112), Placco (32), Plastikon 
(67), Plastite (110), Pliastic (103), Pliotex (88), Polybond (114), Reslac (32), Resyn 
(95), Rubbatex (122), Thixon (71), Upaco (136), 3 M (89) 

- Adweld (4), Alloprene (77), Arcco (32), Bondmaster (123), Bostik (24), BRC (29), 
Carboline (36), CD Cement (40), Laco (81), Loven (84), Midland (88), Miracle (90), 
Ohio (102), Parlon (72), Permaweld (112), Placco (32), Plastilock (67), Plastite 
(110), Pliastic (103), Polybond (114), Reslac (32), Rubbagrip (122), Stabond (9), 
Texkote (111), Typly (87), Upaco (136), Zerok (21) 

Alpex (7), Bondmaster (123), Bostik (24), Fuller (61), Permaweld (112), Pliastic 
(103), Polybond (114), Reanite (139), Typly (87), Vulcalock (67) 





4, 5, 9, 12, 14, 15, 19, 24, 29, 30, 32, 44, 
48, 49, 57, 58, 61, 65, 67, 71, 76, 81, 82, 
85, 87, 88, 89, 90, 95, 96, 97, 102, 103, 
110, 112, 114, 122, 123, 124, 129, 135, 
136, 144, 145, 146 


4, 14, 19, 24, 29, 32, 47, 61, 67, 71, 88, 89, 
90, 95, 97, 102, 103, 110, 112, 114, 122, 
123, 129, 131, 136, 138, 145, 146 


4, 9, 14, 19, 21, 24, 29, 32, 34, 36, 40, 58, 
67, 72, 76, 77, 81, 84, 88, 90, 102, 103, 
107, 110, 111, 112, 114, 116, 122, 123, 
135, 136, 145 


4, 7, 14, 24, 32, 61, 67, 103, 107, 112, 114, 
116, 123, 135, 136, 139, 145 





’Code for solvents: A= Alcohols; Cl = Chlorinated hydrocarbons; E = Fatty acid esters; H = Aromatic hydrocarbons; HA = Aliphatic 
hydrocarbons; K = Ketones; W = Water (solution or emulsion). 
© Code for tating: E = Excellent; G= Good; M = Moderate; F = Fair; P = Poor. 


ADHESIVES CHART 567 








RESISTANCE EFFECTIVENESS: of 
_ RATINGS BOND Wit} 





TYPE OF PLASTIC BASE 


BONDING 

CLASSI- 
FICATION® 
SOL VENTS® 
Solvents 
Textiles 





} 
pry 
== r 


Butadiene-acrylonitrile rubber 


n 
2] 

- 

eo | 
=EO|Cold 
| Metals 
OO} Rubber 


< 


Cl, H, HA, K, W 


Butadiene-styrene rubber 


Butyl rubber 





Cl, E, H, HA, K, W 


Neoprene rubber (polychloroprene) 
Cl, E, H, K 


21i. Polysulfides (Thiokol) 





21j. Polysulfide-epoxy 
. Shellac 


. Silicone polymers 
23a. Silicone resins 
23b. Silicone rubbers 














. Sodium silicate 


. Soybean glue 





Starch and dextrin 





. Styrene resins (polystyrene) Cl, E, H, K, W 





Terpene resins Cl, E, H, HA, W 





. Urea resins 
29a. Urea-formaldehyde 





29b. Urea-formaldehyde-furfury! alcohol 
—Urethenes (see lsocyenate resins) _ 





30. Vinyl resins 
30a. Vinyl acetal A, E, H 


30b. Vinyl acetate or vinyl alcohol-acetate A, Cl, E, H, K, W 





. Vinyl acetate copolymer A, Cl, E, H, K, WA 


. Vinyl alcohol 


F G E 
GGE 





30e. Vinyl alkyl ether SR, F A, Cl, E, H, K, W G P 
P P 











30f. Vinyl methyl ether-maleic anhydride copolymer SR, F, CR| A, E, K, W 
"Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanized, 
R = Cured at room temperature (70-80°F.); M = Cured at moderate temperature (150-200°F.); H = Cured at elevated temperature 
(275-310°F.); CR = Chemically reacted. 
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TRADE DESIGNATIONS 


MANUFACTURERS OR SUPPLIERS 
OF RESINS OR ADHESIVES 
(See list on pp. 570=1 for key 
to numbers) 





 Adweld (4), Anodex (67), API (5), Arcco (32), Bond (30), Bondmaster (123), Bostik 
24), BRC (29), Brushmaster (123), Carboline (36), Compo (44), Fedco (58), Fuller (61), 
Gripweld (4), Laco (81), Loxite (146), Marbon (87), Metibond (94), Midland (88), Miracle 
(90), Narmtape (94), Nitrex (97), Ohio (102), Permaweld (112), Placco (32), Plastibond 
(69), Plastilock (67), Plastite (110), Pliastic (103), Pliobond (68), Pliogrip (68), 
Polybond (114), Polyco (32), Reslac (32), Resyn (95), Rez-N-Bond (126), Rubbagrip 
(122), Thixon (71), Tweezle (30), Tygobond (139), Tygoweld (139), Typly (87), Ubabond 
(135), Upaco (136), 3 M (89) 

Adprene (4), Anodox (67), API (5), Arcco (32), Baytex (135), Bondmaster (123), Bostik 
(24), BRC (29), Casco (32), Cycleweld (47), Farrington (57), Fedco (58), Fedrobond (58), 
Fuller (61), B.F. Goodrich (67), Kralac (97), Kralastic (97), Laco (81), Loxite (146), 
Midland (88), Miracle (90), Naugapol (97), Naugatex (97), Ohio (102), Permaweld (112), 
Placco (32), Plastite (110), Pliastic (103), Pliogrip (68), Pliotex (88), Polybond (114), 
Polyco (32), Reslac (32), Resyn (95), Rubbatex (122), Typly (87), Ubapol (135), Upaco 
(136), Zerok (21), 3 M (89) 

, API (5), Arcco (32), Bondmaster (123), Bostik (24), BRC (29), Dispersite (97), Fuller 
(61), B.F. Goodrich (67), Gripweld (4), Inceloid (12), Laco (81), Lebec (82), Loxite 
(146), Midland (88), Miracle (90), Ohio (102), Permaweld (112), Placco (32), Plastite 
(110), Pliastic (103), Polybond (114), Reslac (32), Resyn (95), Thixon (71), Typly (87), 
Upaco (136), 3 M (89) 

Adweld (4), Ampkote (21), Anodex (67), API (5), Arcco (32), Baytex (135), Bondmaster 
(123), Bostik (24), BRC (29), Carboline (36), Casco (32), Compo (44), Cycleweld (47), 
Darex (49), Dennis (48), Elprene (21), Fairprene (52), Fedco (58), Fedrobond (58), 
Formica Fasdri Contact Bond (60), Fuller (61), B.F. Goodrich (67), Gripweld (4), Laco 
(81), Lebec (82), Lotol (97), Loxite (146), Midland (88), Miracle (90), Neelium (21), 
Neobon (21), Nu-Rub (4), Ohio (102), Permaweld (112), Placco (32), Plastite (110), 
Pliastic (103), Pliobond (68), Pliotex (88), Polybond (114), Reslac (32), Resyn (95), 
Rubbagrip (122), Stabond (9), Stix (4), Stixgrip (4), Thixon (71), Typly (87), Ubagrip (135), 
Upaco (136), U-Sement (138), 3 M (89) 

211. Bondmaster (123), Casco (32), Loven (84), Permaweld (112), Polybond (114), Thioment 
(21), 3 M (89) 

21j. Aerobond (3) 


. Midland (88) ¢ 








" 238, Dow Corning (51), Plastite (110) 
23b. Dow Corning (51), Polybond (114) Ss = 
API (5), Loven (84), Midland (88), Paisley (103), Polybond (114), Stixso (106), Vitrex (21) 





- 


4, 5, 14, 19, 24, 29, 30, 32, 36, 44, 52, 
58, 61, 65, 67, 68, 69, 71, 76, 81, 87, 
88, 89, 90, 94, 95, 96, 97, 102, 103, 
107, 110, 112, 114, 116, 122, 123, 
124, 126, 135, 136, 138, 139, 144, 
145, 146 


4, 5, 14, 19, 21, 24, 29, 30, 32, 47, 57, 
58, 61, 65, 67, 68, 76, 81, 88, 89, 90, 
95, 97, 102, 103, 107, 110, 112, 114, 
116, 122, 123, 124, 131, 135, 136, 138, 
144, 145, 146 


4, 5, 12, 14, 19, 24, 29, 32, 61, 67, 71, 
76, 81, 82, 88, 89, 90, 95, 97, 102, 
103, 107, 110, 112, 114, 116, 123, 136, 
138, 145, 146 


4, 5, 9, 14, 15, 19, 21, 24, 29, 32, 36, 44, 
47, 48, 49, 52, 58, 60, 61, 65, 67, 68, 
71, 76, 81, 82, 88, 89, 90, 95, 97, 102, 
103, 107, 110, 112, 114, 122, 123, 124, 
129, 135, 136, 138, 145, 146 


19, 21, 24, 32, 84, 89, 112, 114, 123 


3 


14, 88, 114, 136, 147_ 


51, 64, 85, 110 
51, 64, 107, 114 


4, 5, 21, 52, 58, 76, 84, 88, 103, 106, 114, 129 





A-M (11), API (5), Casco (32), Lauxein (92), Paisley (103), Plyacien (118), Polybond (114), 
_Upaco (136) he ben 
Adex (58), API (5), Argo Polyose (46), Bent-Tite (105), Cascola (32), Corox (105), Fedex 
(58), Fuller (61), Hallmark (130), Loxite (146), Midland (88), Polybond (114), Residex 
; _(103), Speedyset (144), Upaco (136) rf 
7, Ampcolite (21), Arcco (32), Bakelite (25), Bond (30), Bondmaster (123), Catalin (37), CD 
Cement (40), Cellobond (33), Farrington (57), Fuller (61), Inceloid (12), Koppers (80), 
Midland (88), Piccolastic (104), Placco (32); Polybond (114), Polyco (32), Reslac (32), 
Rez-N-Bond (126), Rez-N-Glue (126), Rubbagrip (122), Styfil (4), Styrogrip (4), Ubatol 
(135), Upaco (136), 3 M (89) os 
. API (5), Arcco (32), Bondmaster (123), Dispersite (97), Loxite (146), Midland (88), Piccolyte 
(104), Placco (32), Polybond (114), Reslac (32), Schenectady (125) 














. Amres (11), Bakelite (25), Cascamite (32), Casco-Resin (32), Catalin (37), Cellobond 
(33), Formica Urac (60), Fuller (61), Ful-O-Mite (61), Griptite (4), Holdbest (74), Lauxite 
(92), Lebec (82), Loven (84), Midland (88), National Casein (96), Paralac (77), Permaweld 
(112), Plaskon (26), Plyamine (118), Polybond (114), Residex (103), Synco (132), Synvarol 
(133), Uformite (121), Urac (8), Uraform (112), Weldwood (137) 

. Casco-Resin (32), National Casein (96), Plaskon (26), Plyamine (118), Urac (8) 


5, 11, 16, 32, 92, 103, 114, 136 


| 4, 5, 15, 16, 19, 24, 32, 46, 58, 61, 76, 
85, 88, 95, 103, 105, 114, 129, 130, 
__131, 136, 144, 146 _ 


4, 12, 14, 15, 21, 24, 25, 30, 32, 33, 37, 
40, 50, 57, 58, 61, 71, 76, 80, 85, 88, 
89, 92, 104, 112, 114, 116, 117, 122, 
123, 126, 135, 136, 145 


eee Ee 
5, 32, 33, 71, 76, 88, 97, 104, 107, 114, 
|_125, 125, 145, 146 _ 


4, 8, 11, 25, 26, 32, 33, 34, 37, 60, 61, 
74, 77, 82, 84, 88, 92, 96, 103, 105, 
112, 114, 118, 121, 130, 132, 133, 136, 
137, 145 


8, 26, 32, 33, 96, 118, 132 





. Alvar (127), Bakelite (25), Bondmaster (123), Bostik (24), BRC (29), Compo (44), Fedco 
(58), Midland (88), Plastibond (69), Plymaster (123), Polybond (114), Upaco (136), 
U-Sement (138), Vinyigrip (4) 

Acetex (97), Alk-o-mer (7), API (5), Arcco (32), Bakelite (25), Bond (30), Bondmaster 
(123), Bostik (24), Cascorez (32), CD Cement (40), Cellobond (33), Compo (44), Darex 
(49), Dennis (48), Elvacet (52), Fedco (58), Federez (58), Fuller (61), Gelva (127), B.F. 
Goodrich (67), Griffin (70), Hallmark (130), Helix (28), Hewhold (74), Hu-Rez (76), 
Inceloid (12), Kotol (97), Kwik-Klamp (95), Lauxite (92), Lemac (32), Midland (88), 
Miracle (90), National Casein (96), Ohio (102), Placco (32), Plastibond (69), 
Piasticweld (83), Plastigrip (4), Plastite (110), Pliastic (103), Plyamul (118), Polybond 
(114), Polyco (32), Resgrip (4), Resiwood (61), Reslac (32), Resyn (95), Rez-N-Glue 
(126), Rubbagrip (122), Sobo (129), Speedbond (92), Syn-tite (88), Synvac (132), Upaco 
(136), U-Sement (138), VC (126), Velverette (129), Vinac (43), Vinylgrip (4), 
Vinymul (103) 

- API (5), Arcce (32), Bondmaster (123), Elvalan (52), Fedco (58), Flexbond (43), 

B.F. Goodrich (67), Lemac (32), Midland (88), Paisley (103), Placco (32), Plastibond 
(69), Polybond (114), Polyco (32), Resgrip (4), Reslac (32), Resyn (95), Upaco (136), 
VC (126), Vinylgrip (4) 
API (5), Elvanol (52), Fedco (58), Fedcol (58), Fuller (61), Gelvatol (127), B.F. 
Goodrich (67), Hallmark (130), Lemol (32), Midland (88), Pliastic (103), Polybond 
(114), Resgrip (4), Resiflex (61), Resyn (95), Syn-tite (88), Upaco (136), Vinol (43), 
Vinylgrip (4) 
30e. Bakelite (25), Bondmaster (123), Polybond (114), PVM (63), Resyn (95), Upaco (136) 
30f. Polybond (114), PVM/MA (63) 


4, 14, 19, 24, 25, 29, 44, 52, 58, 67, 69, 
88, 92, 97, 107, 112, 114, 123, 126, 
127, 136, 145 

2, 4, 5, 7, 10, 12, 14, 15, 18, 19, 23, 24, 
25, 28, 30, 32, 33, 40, 43, 44, 48, 49, 
52, 57, 58, 61, 67, 69, 70, 74, 76, 83, 
85, 88, 90, 92, 95, 96, 97, 102, 103, 
105, 107, 110, 111, 112, 114, 116, 117, 
118, 120, 122, 123, 126, 127, 129, 130, 
131, 132, 136, 138, 144, 145 


4, 5, 24, 30, 32, 52, 58, 67, 69, 76, 88, 
95, 103, 114, 116, 117, 123, 126, 129, 
136, 145 


4, 5, 15, 19, 32, 43, 52, 58, 61, 67, 76, 
88, 95, 103, 107, 112, 114, 127, 129, 
130, 131, 136, 144, 145 


14, 25, 63, 95, 114, 123, 136, 144, 145 





0 





"Code for solvents: A = Alcohols; Cl = Chlorinated hydrocarbons; E = Fatty acid esters; H = Aromatic hydrocarbons; HA = Aliphatic 


hydrocarbons; K = Ketones; W = Water (solution or emulsion). 
Code for rating: E = Excellent; G = Good; M = Moderate; F = Fair; P = Poor. 
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31, 


32. 


CLASSI- 
™ |FICATION® 


wn 
2 


. Vinyl chloride 


. Vinyl butyral 


Vinyl chloride-acetate copolymer 


Vinyl pyrrolidone 
Vinylidene chloride copolymer 


= |Solvents 
| Metals 
© | Rubber 





Waxes, modified 


E 


> -* 6.8 M P P P 





A, W 
A,W 











M 
F 


G@GGGIErFPFEEE®s 
on... ee oe. 2 ee G F 








"Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanized, 
R = Cured at room temperature (70-80°F.); M = Cured at moderate temperature (150-200°F.); H = Cured at elevated temperature 
(275=310°F.); CR = Chemically reacted. 


LIST OF MANUFACTURERS AND SUPPLIERS OF RESINS AND ADHESIVES* 


Acme Resin Corp., 1401 Circle Ave., Forest Park, Ill. (A) 


2. Acryvin Corp. of America, 470 E. 99th St., Brooklyn 36, 


N.Y. (A) 
Adhesive Engineering, San Carlos, Calif. (A) 


. Adhesive Products Corp., New York 60, N.Y. (RA) 


Adhesive Products Inc., Albany 10, Calif. (A) 
Aero Research, Ltd., Cambridge-Duxford, England (A) 


. Alkydol Laboratories, Inc., Cicero 50, Ill. (RA) 
. American Cyanamid Co., Plastics and Resins Div., 30 


Rockefeller Plaza, New York 20, N.Y. (RA) 


. American Latex Products Corp., Hawthorne, Calif. (A) 


American Lucoflex Inc., 500 5th Ave., New York 36, 
N.Y. (A) 


. American-Marietta Co., Adhesive, Resin and Chemical Div., 


3400 13th Ave., S.W., Seattle 4, Wash. (RA) 


. American Products Manufacturing Co., New Orleans 18, 


La. (A) 


. Amoco Chemicals Corp., 910 S. Michigan Ave., Chicago 80, 


Ill. (R) 
Angier Adhesives, Div. of Interchemical Corp., 120 Potter 
St., Cambridge 42, Mass. (A) 


. Arabol Mfg. Co., 110 E. 42nd St., New York 17, N.Y. (A) 


16. 
17, 
18, 
19, 
20. 
21. 
22. 
23. 
24, 


25. 
26. 
27. 
28. 
29. 
0. 


31, 
32. 


33. 
34, 
35. 


36. 
37. 


*This list includes sources of bonding materials for compounding adhesives, indicated by (R), and 
prepared from the bonding materials, indicated by (A). The adhesives described on 


Archer-Daniels-Midland Co., Minneapolis 2, Minn, (A) 
Aries Laboratories, Inc., New York 17, N.Y. (A) 

Armour and Co., 1355 W. 31st St., Chicago 9, Ill. (A) 
Armstrong Cork Co,, Lancaster, Pa. (A) 

Armstrong Products Co,, P.O. Box 1, Warsaw, Ind. (A) 
Atlas Mineral Products Co,, Mertztown, Pa. (A) 

Atlas Powder Co., Wilmington 99, Del. (A) 

Atlas Synthetics Corp., Long Island City 1, N.Y. (R) 

B.B. Chemical Co., 784 Memorial Drive, Cambridge 39, 
Mass. (A) 

Bakelite Co., Div. of Union Carbide and Carbon Corp., 30 
E. 42nd St., New York 17, N.Y. (RA) 

Barrett Div., Allied Chemical & Dye Corp., 40 Rector St., 
New York 6, N.Y. (RA) 

Belding Corticelli Industries, Chemicals Div., 1407 Broad- 
way, New York 18, N.Y. (R) 

Biggs Co., Inc., Carl H., Los Angeles 64, Calif. (A) 
Bloomingdale Rubber Co,, Aberdeen, Md. (A) 

Bond Adhesives Co,, Box 406, Main P.O., Jersey City 3, 
N. J. (A) 

Booty Resineers, Inc., 112 Jefferson St., Newark, Ohio (R) 
Borden Co,, The, Chemical Div., 350 Madison Ave., New 
York 17, N.Y. (RA) 

British Resin Products Ltd,, London S.W. 1, England (A) 
Canadian Industries Ltd., Montreal, Canada (R) 

Carbide and Carbon Chemicals Co., Div. of Union Carbide 
and Carbon Corp., 30 E. 42nd St., New York 17, N.Y. (RA) 
Carboline Co,, 331 Thornton Ave., St. Louis 19, Mo. (A) 
Catalin Corp., 1 Park Ave,, New York 16, N.Y. (RA) 


38. 
39, 


40. 


42. 


44, 
46. 
47. 


48. 
49. 


50, 
51. 
$2, 
53. 
54. 
55. 
56. 
58. 
59. 
60. 
61, 
63. 
64. 
65. 
66. 


67. 
68. 


69. 
70. 


71, 
72. 


Celanese Corp. ot America, Plastics Div., 290 Ferry St., 
Newark 5, N.J. (RA) 

Chemical Coatings and Engineering Co., Inc., Edgemont, 
Pa, (A) 

Chemical Development Corp,, Danvers, Mass, (A) 
Chemical Process Co., 901 Spring St., Redwood City, 
Calif. (R) ; 
Ciba Co., Inc., Plastics Div., Kimberton, Pa. (R) 

Colton Chemical Co,, 1747 Chester Ave., Cleveland 14, 
Ohio (R) 

Compo Chemical Co., Inc., Boston 14, Mass, (A) 

Cordo Chemical Co., 34 Smith St., Norwalk, Conn. (A) 
Corn Products Sales Co,, Chemical Div., New York 4, 
N.Y. (A) 

Cycleweld Cement Products Div., Chrysler Corp., 5437 W. 
Jefferson, Trenton, Mich, (A) 

Dennis Chemical Co,, 2701 Papin St., St. Louis 3, Mo, (A) 
Dewey and Almy Chemical Co,, Div. of W.R. Grace and 
Co., Cambridge 40, Mass, (A) 

Dow Chemical Co,, The, Midland, Mich, (RA) 

Dow Corning Corp., Midland, Mich, (RA) 

E.I. duPont de Nemours and Co,, Wilmington 98, Del. 
(RA) 

Durez Plastics Div., Hooker Electrochemical Co,., 888 
Walck Road, North Tonawanda, N.Y. (RA) 

Eastman Chemical Products, Inc,, Kingsport, Tenn. (R) 
Emerson and Cuming, Inc., Canton, Mass, (A) 

Epoxylite Corp., El Monte, Calif, (A) 

Farrington Texol Corp., Walpole, Mass. (A) 

Federal Adhesives Corp., 210 Wythe Ave., Brooklyn 11, 
N.Y. (A) 

Flintkote Co., Atlas Adhesives Div., Philadelphia 27, 
Pa, (A) 
Formica Corp., 
Ohio (A) 
H.B. Fuller « 
Furane Plasti 
General Anilir 


4614 Spring Grove Ave., Cincinnati 32, 


., 181 W. Kellogg Bivd., St. Paul 2, Minn. (A) 

Inc., Los Angeles 39, Calif. (RA) 

Film Corp., New York 14, N.Y. (R) 

General Elect ., Pittsfield, Mass, (RA) 
Genera! Latex and Ch ical Corp., Cambridg 39, Mass. (A) 
General Mills, Inc,, Chemical Div., P.O, Box 191, Kankakee, 
Til, (RA) 
B.F. Goodrich Co,, 500 S. Main St., Akron 18, Ohio (RA) 
Goodyear Tire and Rubber Co., Chemical Div., Akron 16, 
Ohio (A) 
Gordon-Lacey Chemical Products Co,, Maspeth, Long 
Island, N.Y. (A) 
Griffin Chemical Co., Div. of Nopco Chemical Co., 1000 
16th St., San Francisco 7, Calif. (R) 
Harwick Standard Chemical Co,, Akron 5, Ohio (A) 
Hercules Powder Co., Wilmington 99, Del. (R) 





dhesi positions 


of e 
this chart are those formulated primarily with one type 





of plastic base. Many commercial adhesives are made up of complex mixtures of different resins in order to attain a combination of prop- 


erties not found in a single type of base. 
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The manufacturers of adhesives should be consulted before making a choice of material. 
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~ API (5), Fuller (61), Indu-Sealz (97), Midland (88), Polybond (114), Resimelt (103), Reswax 


2. Arcco (32), Argo (46), Midland (88), Paisley (103), Placco (32), Polybond (114), Reslac (32), 





TRADE DESIGNATIONS 


MANUFACTURERS OR SUPPLIERS 
OF RESINS OR ADHESIVES 


(See list below for key 
to numbers) 





Arcco (32), Bakelite (25), Bondmaster (123), Butvar (127), Dennis (48), Farrington 
(57), Laco (81), Midland (88), Placco (32), Plastibond (69), Plasticweld (83), 
Plastilock (67), Polybond (114), Reslac (32), Resyn (95), VC (126) 
Ampcoflex (21), Anodex (67), Arcco (32), Bakelite (25), Bondmaster (123), Bostik 
(24), BRC (29), CD Cement (40), Compo (44), Cordo-Bond (45), Dennis (48), Fedco 
(58), Laco £81), Loven (84), Midland (88), Pee Vee Cee (21), Placco (32), Plastibond 
(69), Plastigrip (4), Plastilock (67), Plastite (110), Polybond (114), Polyco (32), Reslac 
(32), Resyn (95), Rubbagrip (122), Upaco (136), Vinylgrip (4), Watson-Standard (143) 
API (5), Arcco (32), Bakelite (25), Bond (30), Bondmaster (123), Bostik (24), CD Cement 
(40), Compo (44), Cordobond (45), Dennis (48), Fedco (58), Fuller (61), Helix (28), 
Hewbind (74), Kotol (97), Midland (88), Placco (32), Plastibond (69), Plastilock (67), 
Plastite (110), Pliastic (103), Polybond (114), Polyco (32), Reslac (32), Resyn (95), 
Rubbagrip (122), Stabond (9), Synco (132), Tygobond (139), Upaco (136), U-Sement (138), 
Vinylgrip (4), Watson-Standard (143), Zerok (21), 3 M (89) 
PVP (63) 

. Arcco (32), Bondmaster (123), CD Cement (40), Cordo-Bond (45), Dennis (48), B. F. 
Goodrich (67), Midland (88), Miracle (90), Ohio (102), Placco (32), Polybond (114), 
Polyco (32), Reslac (32), Resyn (95), Rubbagrip (122), Saran (50), Upaco (136), 


4, 24, 25, 30, 32, 48, 52, 57, 67, 69, 76, 81, 
83, 88, 95, 107, 112, 114, 116, 122, 123, 
126, 127, 145 

4, 14, 19, 21, 24, 25, 29, 32, 40, 44, 48, 52, 
58, 67, 69, 81, 84, 88, 95, 103, 107, 110, 
112, 114, 116, 122, 123, 126, 136, 143, 
145 


4, 5, 9, 14, 15, 19, 21, 24, 25, 28, 30, 32, 
40, 44, 48, 52, 58, 61, 67, 69, 74, 76, 78, 
88, 89,95, 97, 103, 107, 110, 112, 114, 
116, 122, 123, 126, 132, 136, 138, 139, 
143, 144, 145 


63 

4, 14, 19, 32, 40, 48, 50, 58, 67, 76, 88, 89, 
90, 95, 102, 107, 112, 114, 116, 122, 
123, 126, 136, 143, 145 


Vinylgrip (4), Watson-Standard (143), 3 M (89) 





(32), Resyn (95), Upaco (136) 





— EEE - 


5, 14, 15, 32, 61, 88, 92, 95, 97, 103, 114, 
116, 136, 145 





Upaco (136) 


32, 46, 88, 103, 114, 136, 145 , 








> Code for solvents: A = Alcohols; Cl = Chlorinated hydrocarbons; E = Fatty acid esters; H = Aromatic hydrocarbons; HA = Aliphatic 
hydrocarbons; K = Ketones; W = Water (solution or emulsion). 
© Code for rating: E = Excellent; G = Good; M = Moderate; F = Fair; P = Poor. 


LIST OF MANUFACTURERS AND SUPPLIERS OF RESINS AND ADHESIVES* (Continued) 


73. Heresite & Chemical Co,, Manitowoc, Wis, (RA) 
74, C.B. Hewitt and Bros., Inc., New York 13, N.Y. (A) 


. Houghton Laboratori: 3, Inc., 322 Bush St., Olean, N.Y. (A) 


76, Hughes Glue Co., Detroit 7, Mich, .(A) 


. Imperial Chemical Industries Ltd,, London S.W. 1, Eng- 


land (R) 


. Interchemical Corp., Finishes Div., 67 W. 44th St., New 


York 36, N.Y. (A) 


. Irvington Chemical Div., Minnesota Mining and Manufac- 


turing Co., 500 Doremus Ave., Newark 5, N.J. (A) 


. Koppers Co,, Inc,, Chemical Div., Pittsburgh 19, Pa. (RA) 
. Lawrence Adhesive and Chemical Co., Lawrence, Mass. (A) 
. Lebec Chemical Corp., Paramount, Calif, (A) 


Lithgow Chemical Co., Div. of Reichhold Engineering and 
Plastics Co., 12827 E. Imperial Highway, Norwalk, Calif. 


. Loven Chemical of California, Newhall, Calif. (RA) 


. Magic Chemical Co., Brockton 2, Mass, (A) 

. Marblette Corp., Long Island City 1, N.Y. (RA) 

. Marbon Chemical Div., Borg-Warner Corp., Gary, Ind. (A) 
. Midland Adhesive and Chemical Corp., Detroit 20, Mich. 


(A) 


. Minnesota Mining and Mfg. Co., Adhesives and Coatings 


Div., 411 Piquette Ave., Detroit 2, Mich. (A) 


. Miracle Adhesives Corp., 214 E, 53rd St., New York 22, 


N.Y. (A) 


91. Mobay Chemical Co., St. Louis 4, Mo, (A) 


92. Monsanto Chemical Co., 


Plastics Div., Springfield 2, 
Mass,; Western Div., 911 Western Ave., Seattle 4, Wash. 
(RA) 


. Multiplastics Div., Curd Enterprises, Inc., 3337 Lincoln 


St., Franklin Park, Ill, (R) 


. Narmco Resins and Coatings Co., Costa Mesa, Calif. (A) 
. National Adhesives Div., National Starch Products Co., 


270 Madison Ave,, New York 16, N.Y. (RA) 
National Casein Co., 601 W. 80th St., Chicago 20, Ill, (RA) 


. Naugatuck Chemical Div., U.S. Rubber Co., Naugatuck, 


. Neville Chemical Co.,, 


Conn, (RA) 
Neville Island, Pittsburgh 25, 
Pa, (R) 


. New York Quinine and Chemical Works, Inc., The, 50 


Church St., New York 8, N.Y. (R) 


. Nova Chemical Corp., 147 Waverly Place, New York 14, 


103, 


104, 


105, 
106, 


N.Y, (R) 

Nureco Inc,, Cranston 10, R.I. (RA) 

Ohio Adhesives Corp., New Philadelphia, Ohio (A) 
Paisley Products Inc., Div. of Morningstar Nicol Inc., 630 
W. Sist St., New York 19, N.Y. (A) 

Pennsylvania Industrial Chemical Corp., Clairton, Pa. (R) 
Perkins Glue Co,, Lansdale, Pa, (RA) 

Philadelphia Quartz Co., Philadelphia 6, Pa, (RA) 


107. 
108. 
109, 
110, 
111, 
112, 
113. 
114, 
115, 
116. 
117, 
118, 
119. 
120. 
121, 


122, 
123, 
124, 


125, 
126. 
127, 
128. 
129, 
130, 
131, 
132, 
133, 
134, 
135. 
136. 


137, 


138, 


Pierce and Stevens, Inc., 710 Ohio St., Buffalo 3, N.Y. (A) 
Pittsburgh Plate Glass Co., Paint Div., Pittsburgh, Pa. (R) 
Plastics Engineering Co., Sheboygan, Wis. (R) 

Plastite Adhesives Corp., Chicago 10, Ill. (RA) 

Poly Resins, Sun Valley, Calif. (R) 

Polymer Chemical Co., Cincinnati 12, Ohio (A) 

Polymer Corp. of Pa., 2140 Fairmont Ave., Reading, Pa. (A) 
Polymer Industries Inc,, Springdale, Conn. (A) 

Polypenco, Inc., Reading, Pa. (A) 

Pyroxylin Products, Inc., Chicago 32, Ill.; Paoli, Pa. (A) 
Raffi and Swanson, Inc., Wilmington, Mass. (A) 

Reichhold Chemicals, Inc,, White Plains, N.Y. (RA) 

Ren Plastics Inc,, Lansing 4, Mich, (A) 

Reynolds Chemical Products Co., Ann Arbor, Mich, (A) 
Rohm & Haas Co,, Resinous Products Div., 222 W. Wash- 
ington Sq., Philadelphia 5, Pa. (RA) 

Rubba, Inc,, 1015 E, 173rd St., New York 60, N.Y. (A) 
Rubber and Asbestos Corp., Bloomfield, N.J. (A) 

Rubber €orp. of America, Latex and Chemical Div., New 
South Road, Hicksville, Long Island, N.Y. (A) 
Schenectady Varnish Co., Inc,, Schenectady 1, N.Y. (R) 
Schwartz Chemical Co., Inc., New York 23, N.Y. (A) 
Shawinigan Products Corp., New York 1, N.Y. (RA) 

Shell Chemical Corp., New York 17, N.Y. (RA) 

Slomons Laboratories, Inc., Long Island City 1, N.Y. (A) 
Stein-Hall and Co., Inc., New York 17, N.Y. (A) 

Swift and Co,, 4115 Packers Ave., Chicago 9, Ill. (A) 
Synco Resins, Inc,, Bethel, Conn, (RA) 

Synvar Corp., 415 E. Front St., Wilmington 99, Del, (RA) 
Tennessee Eastman Co., Kingsport, Tenn, (R) 

UBS Chemical Corp., Cambridge 42, Mass. (A) 

Union Paste Co,, 1605 Hyde Park Ave., Hyde Park 36, 
Mass, (A) 

U.S. Plywood Corp., 55 W. 44th St., New York 18, N.Y. 
(RA) 

U.S, Rubber Co., Rockefeller Center, New York 20, N.Y. 
(RA) 

U.S, Stoneware Co., 100 Brimfield Rd., Akron 9, Ohio (A) 
Valite Corp., 726 Whitney Bidg., New Orleans 12, La. 
(RA) 

Varcum Chemical Corp., 
N.Y. (RA) 

Velsicol Chemical Corp., Chicago 11, Ill. (R) 
Watson-Standard Co., 225 Galveston Ave,, Pittsburgh 30, 
Pa, (R) 


Packard Rd,, Niagara Falls, 


. Williamson Adhesives, Inc., 8220 Kimball Ave,, Skokie, 


147, 


Til, (A) 

Wilross Products Co., 20 Fourth Ave., Hawthorne, N. J. (A) 
Xylos Rubber Co., Div. of The Firestone Tire and Rubber 
Co,, Akron 1, Ohio (A) 

Wm, Zinsser and Co,, Inc., New York 19, N.Y. (A) 


*This list includes sources of bonding materials for compounding adhesives, indicated by (R), and sources of adhesive compositions 
prepared from the bonding materials, indicated by (A). The adhesives described on this chart are those formulated primarily with one type 
of plastic base, Many commercial adhesives are made up of complex mixtures of different resins in order to attain a combination of prop- 


erties not found in a single type of base. 


ADHESIVES CHART 


The manufacturers of adhesives should be consulted before making a choice of material. 
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Coatings Chart 





TYPE OF PLASTIC BASE 


TRADE DESIGNATIONS OF RESINS OR COATINGS 


——____ 


MANUFACTURERS op 
SUPPLIERS OF RESINS 
OR COATINGS 
(See list on pp. 578=9 
to number 


or key 





L. Acrylate and methacrylate 
resins 


2. Alkyd resins (phthalic — 
anhydride- pol yhydric 
alcohol-oil combinations) 


3. Allyl starch resin 
4. Asphalts 


5. Cellulose acetate 


6. Cellulose acetate butyrate ‘ 





7. Cellulose, carboxymethyl ms 


| Amercoat (4) 


—— (170), Acryloid (156), Acrylon (27), Arcco (27), AT (160), 


Bedacryl (93), Cordobond (46), Corrocote (38), Coverlac (169), 
Dennis (50), Farrington (66), Gordon-Lacey (84), Hycryl (178), 
Inceloid (12), Kotol (124), Krylon (103), Logo (107), Lucite (57), 
MCW (114), Midland (113), Nopco (128), Nubeloid (80), Placco 
(27,49), Placquer (49), Polyco (27), Polyflex (95), Polyplex (172), 
Reslac (27), Resyn (123), Rez-N-Lac (160), Rhoplex (156), Stanley 
(171), Ubatol (178), Wilross (187), 3 M (115) 


4, 12, 17, 18, 27, 31, 38, 40,46, 
49, 50, 57, 66, 80, 84, 93'o¢ 
96, 98, 103, 107, 113, 114, jis 
123, 124, 128, 139, 143 147 
148, 150, 156, 157, 160, 160) 
170, 171, 172, 173, 176, 178 
183, 18 








1 Alkydol (3), Amberlac (156), Armorcord (16), Aulflex (95), Bar-ox 


(177), Beckosol (151), Carbosol (132), Cellolyn (89), Crown (48), 
Duraplex (156), Durez (58), Dyal (166), Epok (30), Falkyd (34), 
FCD (71), Glyptal (77), Kotol (124), Logo (107), MCW (114), 
Miresol (132), Oxalkyd (186), Paralac (93), Paraplex (156), 
Plaskon (22), Rez-N-Lac (160), Rezyl (8), Schenectady (159), 
Stanley (171), Sullvar (172), Syntex (99), Varkyd (111), Walkyd 
(151), Wilross (187) 


3, 8, 16, 17, 18, 22, 28, 30, 3; 34 
, 58, 61, 71, 77 , 80, 89, 
93, 95, 98, 99, 107, 111, 114 
124, 132, 139, 148, 151, 156, 
159, 160, 166, 170, 171, 172, 
176, 177, 183, 187, 189 





4, 80, 139 





Arcco (27), Atlastic (19), Lebec (105), Loven (108), Midland (113), 
Nebony (125), Pioneer (188), Placco (27), Resinex (88), Reslac 
Q7), Transphalt (136), Witcote (188), 3 M (115) 


12, 19, 27, 80, 88, 105, 108, 113, 
115, 116, 136, 188 





Acetoplex (172), Arcco (27), CD (39), Cymel (8), Dyal (166), 
Farrington (66), Gordon-Lacey (84), Hercules (89), Inceloid (12), 
Logo (107), MCW (114), Midland (113), Placco (27), Reslac (27), 
Rez-N-Lac (160), Wilross (187) 


7, 12, 17, 27, 37, 39, 40, 57, 59, 
66, 80, 84, 89, 98, 107 ,113, 
114, 115, 118, 139, 143, 147 
148, 150, 160, 166, 170, 172, 
174, 187 





Arcco (27), Butaflex (172), Gordon-Lacey (84), Half-Second Butyrate 


(59), Lebec (105), Logo (107), MCW (114), Midland (113), Placco 
(27), Plastrip (145), Reslac (27), Resyn (123), Rez-N-Lac (160), 
Seal-Peel (161), Stanley (171), Thermo-Cote (25), Tool-Dip (142), 
Westcoat (184), Wilross (187) 


17, 18, 25, 27, 40, 59, 65, 80, 84, 
95, 98, 105, 107, 113, 114, 123 
139, 142, 143, 145, 147, 148. 
150, 160, 161, 170, 171, 172 
174, 184, 187 





~T Carbose (190), Cellofas (93), Hercules CMC (89), Logo (107), 


Midiand (113), Sodium CMC (57) 


31, 57, 89, 93, 107, 113, 139, 143, 
160, 190 





8. Cellulose, ethyl 


9. Cellulose, hydroxyethyl _ 


Ethocel (54), Farrington (66), Gordon-Lacey (84), Hercules (89), 
Inceloid (12), Logo (107), MCW (114), Midland (113), Resyn (123), 
Rez-N-Lac (160), Thermo-Cote (25), Tool-Dip (142), Westcoat 
(184), Wilross (187) 


12, 17, 18, 25, 40, 54, 66, 80, 84, 
89, 95, 107, 113, 114, 123, 139, 
142, 143, 147, 148, 160, 184, 
187 





Cellosize (32), Logo (107), Midland (113), Whirlsint (122, 144) 


32, 40, 107, 113, 139, 143 _ 





10. “Cellulose, ethyl hydroxyethyl 


EHEC (89), Midland (113) 


89, 113, 160 





11. Cellulose, methyl 


Methocel (54) 


54 





12. Cellulose nitrate 


Arcco (27), Armolac (16), Aultone (95), Blue Knight (95), CD (39), 
Dennis (50), Farrington (66), Hercules (89), Inceloid (12), Logo 
(107), MCW (114), Midland (113), Nik-o-lac (127), Placco (27), 
Reslac (27), Resyn (123), Rexlance (154), Rez-N-Lac (160), 
Stanley (171), Wilross (187) 


8, 12, 16, 17, 18, 27, 28, 39, 40, 
50, 57, 60, 80, 89, 95, 98, 107, 
113, 114, 118, 123, 127, 139, 
143, 147, 148, 150, 154, 160, 
170, 171, 174, 176, 187 





13. Cellulose propionate 3 


Logo (107) 


36, 107, 160 





14. Chlorinated paraffins 


Cereclor (93), Chlorowax (53), Clorafin (89), Halowax (21), Logo 
(107), Midland (113), Stan-Chlor Oil (88), Wilross (187) 


21, 31, 53, 80, 88, 89, 91, 93, 107, 
113, 139, 143 





15. Chlorinated rubber 


Alloprene (93), Apco (2), Arcco (27), Armorcote (16), Carboline (33), 
Corrocote (38), Dennis (50), Farrington (66), Gordon-Lacey (84), 
Laco (104), Lebec (105), Logo (107), MCW (114), Midland (113), 
Para-Stonetex (177), Paratex (177), Parion (89), Placco (27), 
Resimene (118), Reslac (27) Rexadur (154), Rez-N-Lac (160), 
Roxaprene (95), Stanley (171), Texkote (142), Vulcabond (10), 
Wilross (187), Zerok (19), 3 M (115) 


2, 9, 10, 16, 19, 27, 31, 33, 38, 50, 
66, 80, 84, 89, 93, 95, 104, 105, 
107, 113, 114, 115, 118, 139, 
142, 143, 147, 154, 160, 170, 
171, 176, 177, 178, 187 





16. Coumarone resins 


Cumar (22), Durez (58), Epok (30), Inceloid (12), Neville R (125), 
Nevindene (125), Nuba (125), Paradene (125), Piccoumaron (136), 
Piccovar (136), Wilross (187) 


12, 22, 30, 58, 80, 85, 88, 125, 
136, 139, 143, 147, 181, 187 








17. Cyclized rubber 


Acidseal (82), Alpex (3), Pliolite NR (83) 





80, 82, 83, 139,143,147 





18. Epoxy resins 
(epichlorohydrin 
bisphenol resins) 


Alfane (19), Alk-o-flex (3), Amercoat (4), Amphesive (19), Araldite 
(41), Aritemp (15), Armorcoid (16), Bakelite (21), Beckosol (151), 
Carboline (33), Cardolite (97), CD (39), Chem-Fast (177), Devran 
(51), Duro-Lok (123), Dyphenite (166), Epi-Kote (74), Epiphen (27), 
Epi-Rez (99), Epi- Tex (99), Epi- Var (99), Epocast (60,74), Epok 
(30), Epolac (104), Epon (165), Eponite (172), Epoxine (95), 
Epoxylite (64), Flawmaster (24), Helix (24), Hi-Bake Sterilkote 
(28), Hysol (92), Lithgow (106), Logo (107), Loven (108), Maraset 
(109), MCW (114), Midland (113), Mirasol (132), Napon (19), 
Nepoxide (19), Nipoxin (95), Nu-Pon (80), Nureco (130), Perma- 
Skin (50), Poly-Kast (142), Polyox (151), Ren (152), Resiweld (72), 
Rez-N-Lac (160), Schenectady (159), Sock-O-Plastic, (168), 
Speedrex (177), Stanley (171), Wilross (187), 3 M (115) 


4, 14, 15, 16, 18, 19, 21, 24, 27, 
. 3, 38, 39, 40, 41, 44, 
SO, 51, 60, 61, 64, 72, 74, 80 
92, 95, 97, 98, 99, 104, 106, 
107, 108, 109, 113, 114, 115, 
122, 123, 130, 132, 139, 142, 
144, 147, 148, 150, 151, 152, 
156, 159, 160, 165, 166, 168, 
170, 171, 172, 176, 177, 183, 
187 





19. **Ester-type’’ resins- 
oil reactive (bicyclo- 
heptane dicarboxylic 
acid, and related esters 
with drying oils) 


Stanley (171) 


80, 139, 160, 171,183 





20. Ethylene resins 
(polyethylene) 





A-C (162), Agilene (5), Alathon (57), Bakelite (21), Dow (54), Dylan 
(102), Epolene (59), Fedco (67), Fortiflex (36), Hi-fax (89), 
Ladcote (56), Logo (107), Marlex (138), Modul (119), Resinit 
(153), Super Modulene (119), Whirlsint (122, 144) 








5, 21, 37, 54, 56, 57, 59, 67, 80, 
82, 87, 102, 107, 119, 122, 
138, 139, 144, 147, 153, 162 





*Code for solvents: A = Alcohols; C = Chlorinated hydrocarbons; E = Esters; F = Furan; G = Glycols; H = Aromatic hydrocarbons; 
1 = Aliphatic hydrocarbons; K = Ketones; N = Nitrohydrocarbons; W = Water emulsions; WA = Aqueous alkali. 
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Pp 


10. 
iy 


12. . 


13. 
14. 


19, / 


*Cod 
°Cod 


COA 





SOLVENTS OR 
DISPERSIN 
AGENTS® 


DRYING 
CLASS! FI- 
CATION 


RESISTANCE 
RATINGS 


--+ 





SUITABILITY FOR USE 
IN COATINGS 


Metal 

| Paper 

| Fabrics 
Leather 
Glass 
Concrete 


TYPICAL USES OF COATINGS 
MADE FROM PLASTIC BASE 
INDICATED ON OPPOSITE PAGE 








Cc, E, H, K, W 


| Water 
| Solvents 
"| Heat 
| Weather 


© concentrated 


ad 





© | Ceramics 


7 
=) 
7) 


G*GGGG 
*n-butyl, i-butyl and 
mixtures 


7) 


E GEGEEGGPG| 


Electrical coatings, fabric treatment, leather 
finishing, metal and paper coatings, thickening 
and dispersing media 


Automotive finishes, collapsible tube coatings, 
electrical insulation, emulsion paints, floor 
coverings, interior and exterior enamels, 
household and industrial coatings, metal 
decorative finishes, printing ink, rubber, water 
paints 











Tp GMPFFFFPG 


G GG-E-GG-- 


Overprint varnishes, wood sealer 





EE--E-E-EG 


Packaging, pipe coatings, roofing, sealers, ‘sound 
deadeners, undercoatings for autos 





High gloss paper, oil- and grease-resistant papers, 
wire and wood coatings 








EEE 


G GMGFFFPPG 


u 


Airplane dope, strippable coatings, gel lacquer, 
cable lacquer, finishes for paper, wood, and 
metal 


| Fabric finishing, warp sizing, grease-proofing, 
thickener 








GFG EEM 


G EGEMEMMGE 





Masking agent, metal strip coating, ‘sizing, ; 
packaging, styrene plastics, rubber 


eS ee 
Color binding agent on fabrics, emulsion stabilizer 


in latex paints, fabric finishing, warp sizing 


Silk screen inks 











1 A, C,E,H,K,N 


Grease-proofing, thickener 


Artificial leather, furniture coating, decorative _ 
coatings, floor finishes, auto and aircraft 
finishes, nail polish 





Strippable coatings, gel lac quers, glass coatings ; 





F | C,E,F.H,1,K,N 


Flameproofing of textiles, paints, printing inks 





2 
C, E,H, K 


Flame retardant coating, corrosion-resistant metal 
coatings, inks, soap wrap coatings, traffic 
paints 








>| C,E,H,LK 


ad 





[CHI 


E GGMEGFFEG 


Anti-corrosive finishes, bronzing liquids, concrete 
coatings, marine finishes, printing inks, rubber 
compounds, pipe coatings, floor and trim 
varnishes, waterproof coatings, emulsion paints 





Concrete enamel, corrosion resistant paint, inks 





A, E, G, H, I, K 


G-GEMEEGG 





5 
A, C, E, G,H, 1, K, N 


F PGGG G-G 





C,H,L,W 
> 60 °C.) 


2. A, B, F 








| 


E EE E G* E E G* 
*With stabilizer 


E EGGEEGGPG iD 


G EEGP---EE 


Can coatings, corrosion-resistant maintenance 
coatings, chemical resistant coatings, elec- 
trical insulation, product finishes, drum linings, 
floor varnishes, marine finishes, inks, appli- 
ance primers, architectural paints and enamels 


ethyl cellulose lacquers, overprint, shade cloth 


Electrical insulation, drum linings, packaging of 
food, chemicals, and consumer products, hot 
melt coatings 











*Code for drying classification: 


COATINGS CHART 


a A= Air drying; B= Baking; F = Force drying 120-150 °F. 
Code for rating: E = Excellent; G = Good; M= Moderate; F = Fair; P = Poor 























TYPE OF PLASTIC BASE 


TRADE DESIGNATIONS OF RESINS OR COATINGS 


MANUFACTURERS or 
SUPPLIERS OF RESins 
OR COATINGS 
(See list on PP. 578-9 
for key to numbers) 





21. Fluoroethylene resins 


. Furan resins 


. Hydrocarbon resins 
(derived from petroleum) 


. Isobutylene resins 
(polyisobutylene) 


. Ketone resins 


. Maleic resins 


. Melamine resins 


. Natural resins (batu, congo, 
copal, damar, elemi, kauri, 
manila, Sandarac, etc.) 


. Oleo-resinous materials 
(combinations of oils, 
and natural and synthe- 
tic resins) 


. Phenol-formaldehyde 
modified and drying oil 
combinations (includ- 
ing paraphenylphenol- 
formaldehyde resins 
and alkylated phenol 
resins) 


° Phenol-formaldehyde 
pure resins (spirit- 


soluble, ‘‘heat- 
reactive’’ types) 


le Polyamide resins E 


. Polyamide-epoxy 
resins 


. Polyester resins 


Polyethylene (see 20) 
Polyethylene acca 


35. 


v Amberol (156), Amercoat (4), Bakelite (21), Bedesol (93), Carbasol (132), 


Ty, Agilon (5), Arcco (27), BCI (23), Corrocote (38), Gordon-Lacey (84), 


=o 


r Alkydol (3), Ampreg (19), Atlac (20), Carboline (33), Cellobond (30), FCD 


Agifluor (5), Bakelite (21), Corrocote (38), Exon (68), Fluron (179), Kel-F 
(100), Pee Vee Seal (19), Polyfluoron (1), Teflon (57) 


1, 5, 21, 38, 57, 68, 80, 100, 179 





Alkaloy (19), Alkor (19), Carboline (33), Duralon (179), Durez (58), Dyphene 
(166), Furatone (97), Furnane (19), Griffin (86), Jet-Kote (74), Lithgow 
(106), Loven (108), Resin X (74), Resistojet (74), Super-Beckacite (151), 
Tybon (26) S he 


19, 26, 33, 58, 74, 80, 86, 97, 10% 
108, 151, 166, 179 





Arcco (27), Amercoat (4), Atlastic (19), ,jc (19), Loven (108), Midland 
(113), Nebony (125), Neville (125), Panarez (13), Piccopale (136), 
Placco (27), Reslac (27), Velsicol (181), Wilross (187), 3 M (115) 


4, 13, 19, 27, 28, 80, 88, 108, 11 
115, 125, 136, 139, 143, 181, 
187 





Logo (107), Oppanol B (129), Vistanex (63), Wilross (187) 


Bakelite (21), ‘Corrocote (38) 


56, 63, 80, 107, 129, 139, 143, 
_ 181, 187 


21, 38, 40, 80, 139 





Amberol (156), Arcco (27), Beckacite (151), Carbasol (132), Cellolyn (89), 
Crown (48), Durez (58), Dyal (166), Dymal (166), Epok (30), FCD (71), 
Falkote (34), Lewisol (89), Mirasol (132), Pentalyn (89), Petrex (89), 
Placco (27), Plaskon (22), Reslac (27), Rexatherm (154), Schenectady 
(159), Stanley (171), Synaryl (3), Syntex (99), Synvar V (173), Teglac (8), 
Wilross (187) 


3, 8, 22, 30, 34, 40, 44, 48, 57, 58, 
71, 76, 80, 89, 94, 95, 99, 132, 
139, 147, 150, 151, 154, 156, 
159, 166, 171, 172, 173, 183, 
187 








Dymal (166), Epok (30), Logo (107), Plaskon (22), Polymerin (95), 
Resimene (118), Stanley (171), Super-Beckamine (151), Synvarol (173), 
Uformite (156), Wilross (187) 


8, 22, 30, 40, 61, 80, 95, 107, 118, 
139, 147, 151, 156, 159, 166, 
171, 173, 183, 187 _ 





Innes (38), Kopol (151), Schenectady (159), Stanley (171), Wilross (187) 


71, 80, 94, 147, 151, 159, 171, 
183, 187 





Alkydol (3), Amberlac (156), Armitage (16), Bakelite (21), Beckosol (151), 
Cellolyn (89), Crown (48), Duraplex (156), Durez (58), Dyal (166), 
Falkyd (34), GE (77), Ladwax (56), Lithgow (106), Miravar (132), Plaskon 
(22), Resimene (118), Rezyl (8), Schenectady (159), Stanley (171), Sullvar 
(172), Syntex (99), Synvaren (173), Wilross (187) 


3, 8, 16, 21, 22, 27, 28, 34, 44, 48, 
56, 58, 71, 77, 80, 89, 94, 95, 
96, 99, 101, 106, 118, 126, 132, 
139, 140, 150, 151, 156, 159, 
166, 170, 171, 172, 173, 176, 
183, 187 





Acikote (179), A Alkydol (3), Amberol (156), ‘Armitage (16), Bakelite (21), 
Beckacite (151), Beckopol (151), Bedesol (93), Cardolite (97), Crown 
(48), Durez (58), Dyphenite (166), Epok (30), FCD (71), GE (77), Heresite 
(90), Hydrophen (151), Korez (19), Lamophene (142), Lebec (105), Logo 
(107), Loven (108), Methylon (77), McCloskey (111), Nevillac (125), 
Nobellac (151), Pentalyn (89), Plaskon (22), Plastilock (82), 
Schenectady (159), Stanley (171), Sullvar (172), Synaryl (3), Syntex (99), 
_Synvarite (173), Varcum (180), Wilross (187) 


3, 16, 19, 21, 22, 28, 30, 31, 44 
48, 58, 71, 77, 80, 82, 89, 90 
93, 95, 97, 98, 99, 105, 107, 
108, 111, 121, 125, 139, 142, 
151, 156, 159, 160, 166, 171, 
172, 173, 176, 179, 180, 183, 
187, 189 


’ 





Carboline (33), Cosmalite (42), Durez (58), Durite (27), Dyphene (166), 
Epok (30), FCD (71), GE (77), Heresite (90), Kaston (142), Kotol (124), 
Lebec (105), Lithgow (106), Logo (107), Loven (108), Marblette (109), 
Methylon (77), Mirasol (132), Nobellon (151), Plaskon (22), Plenco (141), 
Plyophen (151), P.Q.L. (124), Resinox (118), Schenectady (159), Sock-O- 
Plastic (168), Stanley (171), Super-Beckacite (151), Synvarite (173), 
Varcum (180), Wilross (187) — 


1, 4, 21, 22, 27, 28, 30, 31, 33, 40, 
42, 44, 58, 71, 77, 80, 90, 93, 
95, 98, 105, 106, 107, 108, 109, 
118, 124, 132, 139, 141, 142, 
151, 156, 159, 160, 166, 168, 
171, 173, 176, 180, 183, 187 





Lithgow (106), Logo (107), Placco (27), Reslac (27), Versamid (78), 
Whirlsint (122,144), Wilross (187) 


5, 23, 27, 28, 38, 40, 57, 78, 80, 
84, 87, 107, 122, 139, 144, 147, 
183, 187 








Amercoat (43), Corrocote (38), Dennis (50), Duro-Lok ( (123), Epolac (104), 
Logo (107), MCW (114), Nureco (130), Stanley (171), Vulcabond (10), 
Wilross (187), 3 M (115) 


4, 10, 14, 27, 28, 38, 50, 78, 104, 
107, 114, 115, 130, 150, 160, 
171, 187 





(71), Daltolac (31), GE (77), Glidpol (80), Goodrich, B.F. (82), Hetron 
(91), IC (95), Isolite (159), Laminal (8), Logo (107), Loven (108), Marco 
(36), MCW (114), Nureco (130), Paraplex (156), Plaskon (22), Plastaloy 
(19), Polylite (151), Schenectady (159), Selectron (140), Vibrin (124) 


6, 8, 20, 22, 27, 30, 31, 33, 36, 38, 
46, 71, 77, 80, 82, 91, 93, 95, 
107, 108, 114, 124, 130, 139, 
151, 156, 159, 176, 183 








Carbowax (32) 


32 





35a, Poly sulfide-epoxy 
36. Rubbers, "synthetic wry 
a. Polychloroprenes 


. Butadiene-styrene 


c. Butadiene-styrene 
trile 


Isoprene-isobutylene 


. Isoprene-styrene 
» Polysulfide 


» Polyacrylic 
Polybutadiene 


Polyisobutylene (see 24) | 


37. ‘Shellac 


== ve 


Epoxylite (64), Nureco (130), Rez-Cote (19) 


19, 35, 45, 46, 64, 73, 75, 114,175 





Acrylon (27), Ameran (82), Apco (2), Arcco (27), Baytex (178), Butaprene 
(69), Butarez (138), Carboline (33), Chemigum (83), Compo (43), 
Corrocote (38), Dennis (50), Elprene (19), Gen-Flo (79), Goodrich, B.F. 
(82), Griptex (2), Herecrol (90), Hycar (81), Kralastic (124), Laco (104), 
Logo (107), Lotol (124), Loven (108), Marbon (i 10), Midland (113), 
Naugapol (124), Naugatex (124), Neelium (13), Neob 19), N 
(57), Nitrex (124), Nu-Fab (2), Paracril (124), Placco (27), Plioflex (83), 
Polyco (27), Rand (149), Reslac (3), Rhoplex (156), Sock-O-Plastic 
(168), Spraylat (169), Thiokol (175), Thioment (19), Vulcabond (10), 
Wilross (187), 3 M (115) 





2, 14, 19, 27, 33, 38, 43, 50, 57, 
70, 80, 82, 104, 107, 108, 113, 
115, 121, 139, 143, 168, 178 
10, 12, . 27, 28, 38, 43, 50, 
60, 69,- 7 9, 80, 81, 82, 83, 
90, 104, 107, 110, 113, 115, 
124, 139, 143, 147, 149, 
156, 157, 158, 169, 178, 187 
d. 27, 80, 107, 139, 143 
e. 80, 107, 139, 143 
. 19, 27, 33, 80, 82, 107, 108, 
115, 143, 175 
27, 80, 81, 139, 143, 178 
107, 138 


& 
h. 





Crown (48), Midland (113) 


14, 48, 80, 113, 139, 147, 191 





38. Silicone resins 





"Code for solvents: _ 


= Alcohols; 


Amercoat (4), Corrocote (38), DC Silicone Resins (55), G-E Silicone (77), 
Gordon-Lacey (84), Nubelon (80), Polytherm (95), Stanley (171), 





_Super-Por-Seal (177), Union Carbide (167), Wilross (187) 


4, 18, 38, 55, 77, 80, 84, 95, 139, 
147, 167, 171, 176, 177, 183, 
187 





C = Chlorinated hydrocarbons; E = Esters; 


F =Furan; G = Glycols; 


H = Aromatic hydrocarbons; 


I = Aliphatic oe ert ad K = Ketones; N = Nitrohydrocarbons; W = Water emulsions; WA = Aqueous alkali. 
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at RESISTANCE SUITABILITY FOR USE 
RATINGS IN COATINGS 
ee oe TYPICAL USES OF COATINGS 
MADE FROM PLASTIC BASE 
INDICATED ON OPPOSITE PAGE 


| 
| 
| 
| 
| 
| 
} 


| SOLVENTS - 
DRYING OR } 
CLASSIFF | DISPERSING | 
CATION” | AGENTS? 


Solvents 
Weather 





_ ———— 
c,W 


Acids 
= | Alkalies 
| Water 
| Fungus 
@ | Ceramics 
Concrete 


Drum and tank linings, wire coatings, electrical and 
| _corrosion-resistant coatings . 
Coatings for wood, concrete, and metal tanks 


ico} 





+—_—____—_ 
Cc, E, H, K 


| ol, 
fe] 
fea] 
| 
™ 
fe] 


i _ ee . —— . . 
Cc, E, H, 1, N, W EEE = Air-dry and baking enamels, anti-corrosive finishes, bronz- 
} ing liquids, concrete coatings, floor and trim varnishes, 

| ae Ae ee _marine finishes, pipe coatings, waterproof coatings 








- i|MFM MG See waxes 


— ee. — 
25, A, B, C A, E, F,G,H,1,K)G E F 


, 
ms | coatings 


T 
| 
| 
| 





8 26. A, B, F IC, E, H,1,K,N |MFM Floor coverings, furniture lacquers, label coatings, oil 


cloth, printing inks, tin lithographing, interior enamels 


a snaleathends a . 
EGGGGP E G — G/| Automotive coatings, can coatings, refrigerators, textile 
and leather finishing 





FGMMGEFIEE--EG- Electrical insulation, floor coatings, lacquers, enamels, 
varnishes, furniture finishes 











ee —_ - a — " —— 
GFGFFMFGiEMMMGMP Can coating, cap liners, floor varnish, general household 
finishes, interior and exterior enamels, label coatings, 
oil cloth, rubbing and furniture varnish, spar varnish 





} 


< Ee OSE See San ne oe 
GFEGGGwM G/E GGEEGE <|Can and drum linings, coil varnish, furniture and interior 

| enamels, insulating varnishes, spar, floor concrete, and 
exterior finishes, wood sealer 


“TA, E, H, I,K 








31. A, B, F Ta E, H, K, N Beer cans and drum linings, food cans, food drying equip- 
ment, furniture, linings for chemical processing equip- 
" ment, pipe coatings, rigid structural parts, tank car 
linings, product finishes 


Alcohols (>C2) Heat sealing foil, labels, packaging papers, printing inks, 
wire, fabric and paper coating, thixotropic paints 





Can coatings, wire insulation, marine finishes, anti- y 
corrosive finishes, drum lin‘ngs, pipe linings, chemical 
: resistant coatings ae 
H Electrical insulation, potting compound, concrete, cinder- 
block, and brick enamels, wood finishing 





A, H,1,K, W 








C,H, W Anti-fogging coatings for glass, fabric sizing and 
finishing, paper lubricant, wire drawing | 

H, K,N Coatings for metal, concrete, wood, and marine surfaces; 
wire insulation 








in| 


35a. A, B, F 





36. 
a. A, B, F| C, E, H, K, W Concrete paint, electrical insulation and jackets, emulsion 


paints, floor covering, leather finish, linings for chemical 

equipment, paper coatings, protective coatings for pipes, 

1 . C, E, H, K, N, W valves, tanks, plating racks, wire products, fans, pumps, 
and electroplating equipment 


Modifying agent for drying oils 





Electrical insulation, floor varnish, leather dressings, 
niin wood sealer eT ae 
38, A,B Cc, E,H,1,K GGEFE E Electrical insulation, heat resistant coatings, waterproof 
treatments, glass sizing for laminating 


A 














» Code for drying classification: A = Air drying; B= Baking; F = Force drying 120-150°F. 
Code for rating: E = Excellent; G = Good; M= Moderate; F = Fair; P = Poor. 








E COATINGS CHART 








TYPE OF PLASTIC BASE 


TRADE DESIGNATIONS OF RESINS OR COATINGS 


te 


MANUFACTURERS of 
SUPPLIERS OF RESins 
OR COATINGS 
(See lis: on pp. 578-9 
for key to numbers; 





39. Silicone-alkyd resins 


40. Silicone-phenolic 
41. Silicone rubber 


42. St yrene resins 
(polystyrene) 


43. Styrene-butadiene _ 
resins 


T Dow Corning (55) 
2 a 


Dow Corning (55), Dyal (166), FCD (71), Nubelon (80), Plaskon (22), 
Schenectady (159), Stanley (171), Syntex (99), Union Carbide (167), 


10, 18, 22, 55, 71, 80, 99, 139.150 
166, 167, 171, 183, 187 





Vulcabond (10), Wilross (187) 


55, 80 





55, 77, 167 





T Arcco (27), Bakelite (21), Calvoseal (106), CD (39), Dow Latex (54), Epok 


(30), Inceloid (12), KTPL (102), Ladcote (56), Loxite (69), Lustrex 
(118), Marbon (110), Midland (113), Nopco (128), Piccolastic (88, 136), 
Placco (27), Plastiplex (172), Polyco (27), Polystyrolac (170), PS- 
Resin (54), Resgrip (2), Reslac (27), RezN-Lac (160), Stanley (171), 
Styroloid (170), Styrophane (170), Ubatol (178), Wallpol (151), 
Wilross (187) 


2, 12, 17, 18, 21, 27, 30, 39, 54, 56,60 
80, 83, 88, 102, 106, 107, 110.133 
118, 128, 136, 139, 143, 147, iso 
151, 159, 160, 170, 171, 172. 176 
178, 187 — 





-——_ — —_———$_$$—$ 
1 Ateco (27), Butaprene (68), Carboline (33), Darex (52), Dow Latex (54), 


Gordon-Lacey (84), Kralastic (124), Laco (104), Lotol (124), Marbon 
(110), Midland (113), Placco (27), Pliolite (83), Plio- Tuf (83), Polyco 
(27), Polyplex (172), Reslac (27), Rez-N-Lac (160), Wilross (187), 
Zerok (19) 


19, 27, 28, 33, 52, 54, 68, 80, 83, 84 
102, 104, 110, 113, 124, 139, 148" 
160, 172, 176, 183, 187 ‘ 











. Styrenated ‘alkyd o 


Alkydol (3), Armorcord (16), Cycopol (8), Dennis (50), Dyal (166), FCD 
(71), Fosterite (185), MCW (114), Plaskon (22), Resimene (118), 
Schenectady (159), Stanley (171), Styresol (151), Styretex (99), Wilross 
(187) 





. Styrenated drying oils” 


Wilross (187) 


3, 8, 16, 18, 22, 28, 40, 44, 50, 55,71, 
80, 95, 98, 99, 114, 139, 147, 148, 
151, 159, 166, 170, 171, 172, 176 
183, 185, 187 ; 


3, 44, 80, 139, 187 : 





5. Terpene resins 
. Terpene-phenolics _ 
. Uree-formaldehyde 


resins and oil-resin 
combinations 


. Urethanes 
(polyurethanes) 


Indu sealz (124), Marbon (110), Piccolyte (136), Schenectady (159), 
Wilross (187) 


80, 88, 110, 124, 136, 139, 147, 159 
187 ; 





Crown (48), Durez (58), Schenectady (159), Super-Beckacite (151), Varcum 
(180), Wilross (187) 


48, 58, 80, 151, 159, 180, 183,187 





Amerite (27), Arcco (27), Armorcoid (16), Beckamine (151), Beetle (8), 
Epok (30), Ful-O-Mite (72), Lebec (105), Loven (108), Midland (113), 
Paralac (93), Placco (27), Plaskon (22), Polymerin (95), Resimene 
(118), Reslac (27), Stanley (171), Syn-U-Tex (99), Synvarol (173), 
Uformite (156), Wilross (187) 


8, 16, 22, 27, 28, 30, 31, 40, 72, 80, 93, 
95, 98, 99, 105, 106, 108, 113, 118, 
139, 147, 151, 156, 160, 170, 171, 
173, 176, 187 





| Daltolac (93), Goodrich, B. F. (82), Isomelt (159), Mondur/Multron (117), 
Pelron (135), Suprasec (93) 


31, 38, 82, 93, 117, 135, 148, 159 





. Vinyl acetate resins 


. Vinyl alcohol 


. Vinyl butyral resins 


- a . = | 
. Vinyl chloride resins 


Acetex (124), Ameran (82), Arcco (27), Bakelite (21), CD (39), Celanese 
(36), Corrocote (38), Crown (48), Darex (52), Dennis (50), Elvacet (57), 
Elvalon (57), Epok (30), Fuller (72), Gelva (164), Goodrich, B.F. (82), 
Gordon-Lacey (84), Griffco (86), Inceloid (12), Lemac (27), Midland 
(113), Nopco (128), Placco (27), Polyco (27), Poly-Tex (99), Reslac 
(27), Resyn (123), Stanley (171), Synvar VE (173), Vinac (42), 
Vinaplas-Lac (160), Vinymul (133), Wallpol (151), Wilross (187) 


12, 14, 18, 21, 27, 28, 30, 36, 38, 39, 
42, 46, 48, 50, 52, 57, 72, 80, 82, 84, 
86, 98, 99, 106, 113, 123, 124, 128, 
133, 139, 142, 143, 147, 148, 151, 
160, 164, 170, 171, 173, 176, 187 





Elvanol (57), Gelvatol (164), Lemol (27), Midland (113), Resyn (123), 
Vinol (42), 3 M (115) 


27, 42, 46, 57, 113, 115, 123, 139, 143, 
160, 164 





r Amercoat (4), Arcco (27), Armorcote (16), Bakelite (21), Butacite (57), 
Butvar (164), Calvinac (106), Corogard (115), Dispersite (124), 
Goodrich, B. F. (82), Gordon-Lacey (84), MCW (114), Perma-Skin (50), 
Placco (27), Protectophene (142), Rand (149), Reslac (27), Spraylat 
(169), Stanley (171), Vy King (51), Wilross (187) 


4, 16, 18, 21, 27, 28, 40, 50, 51, 57, 80, 
82, 84, 106, 114, 115, 124, 139, 142, 
143, 147, 149, 150, 160, 164, 169, 
171, 176, 183, 187 





Ace-Flex (9), Ameran (82), Amercoat (4), Ampcoflex (19), Arcco (27), 
Armosol (16), Avaloid (98), Bakelite (21), Breon (29), Calvinac (106). 
CD (39), Chem-o-sol (40), Cordobond (46), Corrocote (38), Cyclon (120), 
Diamond PVC (53), Dow Latex (54), Elastosol (60), Epocast (60), 
Farrington (66), Firestone latex (68), Geon (81), Goodrich, B. F. (82), 
Gordon-Lacey (84), Inceloid (12), Kotol (124), Marvinol (124), Miccrosol 
(112), Midland (113), Opalon (118), Osco (131) , Parcloid (134), 

Pee Vee Cee (19), Peel-Kote (120), Perma-Skin (50), Placco (27), 
Plastrip (145), Pliovic (83), Polyco (27), Polyprene (95), P-T-I (145), 
Rand (149), Resinite (153), Reslac (27), Resyn (123), Reynosol (155), 
Stanley (171), Sterilkote (28), Tool-Dip (142), Tygon (179), Vichrome 
(95), Vinaplas-Lac (160), Vinrex (154), Vygen (79), Vy King (99), 
Westoflex (184), Wilflex (70), Wilross (187) 


9, 11, 12, 14, 16, 18, 21, 27, 28, 29, 38, 
39, 40, 46, 50, 53, 54, 60, 61, 62,65, 
66, 68, 70, 79, 80, 81, 82, 83, 84, 95, 
98, 99, 106, 112, 113, 118, 120, 123, 
124, 131, 134, 139, 142, 143, 145, 
147, 148, 149, 153, 154, 155, 157, 
158, 160, 163, 170, 171, 176, 179, 
183, 184, 187 





54. Vinyl chloride-acetate 
resins (higher chloride 
types) 


55. Vinyl chloride 
vinylidene chloride 
copolymers 


56. Vinyl ether resin 


Airstrip (142), Ameran (82), Amercoat (4), Arcco (27), Armorhide (16), 
Bakelite (21), Breon (29), Carboline (33), CD (39), Cordobond (46), 
Corogard (115), Corrocote (38), Coverlac (169), Elastomer (60), 
Epocast (60), Exon (68), Gordon-Lacey (84), Inceloid (12), MCW (114,, 
Midland (113), Nubelyn (80), Perma-Skin (50), Placco (27), Plastrip 
(145), Polyco (27), Rand (149), Reslac (27), Resyn (123), Reynosol 
(155), Sock-O-Plastic (168), Stanley (171), Tygon (179), Vinaplas-Lac 
(160), Vulcabond (10), Vy King (51), Wilross (187), Zerok (19) 


4, 10, 12, 14, 16, 18, 19, 21, 27, 28, 29, 
, 38, 39, 40, 46, 50, 51, 60, 68, 70, 
74, 80, 82, 84, 98, 106, 113, 114, 
115, 123, 139, 142, 143,145, 147, 
149, 155, 160, 168, 169, 171, 176, 
179, 183, 187 





Ameran (82), Amercoat (4), Arcco (27), Breon (29), Carboline (33), 
Corogard (115), Corrocote (38), Geon (81), Goodrich, B. F. (82), Inceloid 
(12), Midland (113), Perma-Skin (50), Placco (27), Polyco (27), Rand 
(149), Reslac (27), Resyn (123), Saran (54), Vinaplas-Lac (160), Vinol 
(42), Wilflex (70), Wilross (187) 


4, 12, 14, 27, 28, 29, 33, 38, 40, 42, 50, 
54, 57, 70, 80, 81, 82, 98, 113, 123, 
139, 143, 147, 149, 160, 176, 183, 
187 





| Oppanol C (129), PVI (76), PVM (76), Wilross (187) 


14, 76, 129, 187 





57. Vinyl! formal resins 


Formvar (164), Schenectady (159) 


80, 159, 160, 164 





5& Vinyl pyrrolidone 
resin 


PVP (76) 








76 





@Code for solvents: A= Alcohols; C = Chlorinated hydrocarbons; E = Esters; F = Furan; G = Glycols; H = Aromatic hydrocarbons; 
I = Aliphatic hydrocarbons; K = Ketones; N = Nitrohydrocarbons; W = Water emulsions; WA = Aqueous alkali. 
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pRYING | SOLVENTS OR 
CLASSIF-| DISPERSING 
CATION? | AGENTS 

| 


Weather 
tm | Leather 
m | Ceramics 

Glass 

Concrete 

Wire 





Heat resistant coatings, chalk-resistant 
maintenance paints, alkali-resistant enamels 


Alkalies 
© | Solvents 
m| Heat 
m | Cold 
til Plastics 
ti | Wood 


7) 
1c] 


3. A.B |E,H,K,1 


a 
! 
ra) 

= 


-€£E EEEEG. G | Weather and water resistant finishes, maintenance paints 











. A,B E, H,1,K 


_B l¢,4,1 ---EE-G Calking, coating asbestos paper, coating glass fabrics, 


gaskets 


| oy 
mi) | 





P F EP P E P |Adhesive sizing, concrete ‘enamels, ‘delustering, 
detackifier, electric insulation, finishing, stiffening, 
glass coating, label varnish, leather finish, solvent 
| coating, rubber compounding, floor wax finishes 


7 
+ 


2 A.B, F|C,E,H,K,N, W 


Concrete enamels, corrosion-resistant paints, interior- 
exterior latex paints, fabric coatings and sizings, 
paper coatings, rubber compounding 





AB FIC, HLK,W 








aca Smee 

Decorative coatings, decorative over-finishes, 
electrical insulation, furniture, high gloss paper, 
toys 


Interior and exterior paints 








_ A, B, F|H,1 7 a eae 
A c,H,LN,W Hot melts, ‘laminating, rubber compounding, sealing, 
waterproofing 





‘ |C, E,H,!I ; = Architectural finishes, exterior fabrics (canvas), 
| floor covering, industrial finishes, metal furniture, 
printing inks 





Automobiles, cap liners, collapsible tube coatings, 
furniture lacquers, kitchen and hospital equipment, 
refrigerators, textile finishing, venetian blinds 








Anti-corrosive, solvent-resistant finishes, 
abrasion and impact resistant finishes, high 
dielectric coatings 

Decorative, fabric finishing, greaseproofing heat | 
sealing, intaglio inks, leather finish, pigmented 
and gloss paper coatings, exterior and interior 
paints 











Emulsifying, thickening, greaseproofing _ rs 
. 

Adhesives, foil packaging, impregnating, upholstery, 
anticorrosive primers, can linings, drum coatings, 
wood sealers, strip coatings 








C, E, F, H,1,K, N, Concrete vats and piping, electrical insulation, fabric 
and paper coatings, food packaging, greaseproofing, 
lining plating baths, strippable coatings, anti- 
corrosive maintenance coatings, decorative coatings, 
drum linings, product finishes 





Collapsible tube coatings, fabric and paper treatments, 
lining storage tanks, protection of steel against 
weathering and corrosion, strippable packaging, wire 
coating, automobile sealers, decorative coatings, 
drum linings, product finishes 





Cc, E, F,H,K, W Food packaging, greaseproofing paper, finishes, 
strippable packaging 





P P Additive in chlorinated rubber paints d 


A, C, E, H, K, N, W 
A, C, F,H, N 





P 

M GG G|E - - Wire coating, can linings, drum coatings, anti- 

corrosive primers 

A, C, G, H, K, N, W/P P P FIMEEGMEE Dispersing and emulsifying agent, glass coatings, 
inks, leveling pigment 

*Code for drying classification: A= Air drying; B= Baking; F = Force drying 120-150°F. 

Code for rating: E = = Excellent; G = Good; Me = Moderate; F = Fair; P = Poor 























COATINGS CHART 








Ce. 


MANUFACTURERS op 

SUPPLIERS OF RESINS 

TYPE OF PLASTIC BASE TRADE DESIGNATIONS OF RESINS OR COATINGS OR COATINGS 

(See list below {or 
key to numbers 





. Vinylidene chloride— Arcco (27), Corogard (115), Goodrich, B. F. (82), Placco (27), Reslac (27), | 9, 10, 19, 27, 54, 80, 82 115, ba, 
acrylonitrile resins Resyn (123), Saran (54), Sock-O-Plastic (168), Vulcabond (10), | 139, 147, 168,187 — titi 
Wilross (187) 


. Waxes (paraffin, “Aristowax (137), Mekon (182), Multiwax (137), Reswax (27), Warco (182) 10, 14, 27, 57, 80, 116, 137, 147 
microcrystalline, etc.) 182 = 








4 — 
. Zein (soluble protein) Argo (47) 











“Code for solvents: A= Alcohols; C = Chlorinated hydrocarbons; E= Esters; F =Furan; G=Glycols; H = Aromatic hydrocarbon 
= Aliphatic hydrocarbons; K = Ketones; N = Nitrohydrocarbons; W = Water emulsions; WA = Aqueous alkali. . 


LIST OF MANUFACTURERS AND SUP PLIERS OF COATINGS AND RESINS FOR COATINGS* 


. Acme Resin Corp., 1401 Circle Ave., Forest Park, Ill. (C) 45. Copolymer Chemicals, Inc., 12350 Merriman Road, Livonia 
. Adhesive Products Corp., 1660 Boone Ave., New York 60, Mich. (C) : 
> 3 & 46. Cordo Chemical Inc., 34 Smith St., Norwalk, Conn. (C) 
. Alkydol Laboratories, Inc., 3242 S, 50th Ave., Cicero 50, 47. Corn Products Sales Co., New York 4, N.Y. (R) 
Ill. (R) 48. Crownoil Chemical Co., Inc., Long Island City 1, N.Y. (p) 
. Amercoat Corp., 4809 Firestone Blvd., South Gate, Calif. (C) Custom Coatings Co., Los Angeles 34, Calif. (C) 
. American Agile Corp., P.O. Box 168, Bedford, Ohio (C) 50. Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. (c 
. American Alkyd Industries, Broad and 14th Sts., Carlstadt, 51. Devoe & Raynolds Co., Inc., P.O. Box 328, Louisville | 
N. J. (C) Ky. (C) 
. American-British Chemical Supplies, Inc., 180 Madison Ave., 52. Dewey and Almy Chemical Co., Div. of W.R. Grace and Co,, 
New York 16, N.Y. (R) Cambridge 40, Mass. (R) 
. American Cyanamid Co., 30 Rockefeller Plaza, N.Y. 20, 53. Diamond Alkali Co., Cleveland 14, Ohio (R) 
N.Y. (R) 54. Dow Chemical Co., The, Midland, Mich. (R) 
. American Hard Rubber Co., New York 13, N.Y. (C) 55. Dow Corning Corp., Midland, Mich. (R) 
. American Latex Products Corp., Hawthorne, Calif. (C) 56. L.A. Dreyfus Co., S. Plainfield, N.J. (C) 
. American Lucoflex Inc., 500 Sth Ave., New York 36, N.Y. (C) 57. E.1. du Pont de Nemours and Co., Wilmington 98, Del. (RC 
. American Products Manufacturing Co., New Orleans, La. (C) 58. Durez Plastics Div., Hooker Electrochemical Co., North 
. Amoco Chemicals Corp., Chicago 80, Ill. (R) Tonawanda, N.Y. (R) 
. Angier Adhesives, Div. of Interchemical Corp., 120 Potter 59. Eastman Chemical Products, Inc., Kingsport, Tenn. (R) 
St., Cambridge 42, Mass. (C) 60. Elastomer Chemical Corp., 212 Wright St., Newark 5, N.J. (C 
. Aries Laboratories, Inc., 270 Park Ave., New York 17, 61. Electro-Technical Products Div., Sun Chemical Corp., 113 E. 
N.Y. (C) Centre St., Nutley 10, N.J. (C) 
Armitage and Co., John L., 245 Thomas St., Newark 5, 62. Elm Coated Fabrics Co., 261 Fifth Ave., New York 16, N.Y. (C) 
N.J. (C) Enjay Co., Inc., 15 W. Sist St., New York 19, N.Y. (R) 
. Arrow Lacquer Corp., 208 Dupont St., Brooklyn 22, N.Y. (C) 64. Epoxylite Corp., 10829 2. Central Ave., El Monte, Calif. (C) 
. Atlas Coatings Corp., Long Island City 1, N.Y. (C) Eronel Industries, 12607 Cerise Ave., Hawthorne, Calif. (C) 
. Atlas Mineral Products Co., Mertztown, Pa. (C) 66. Farrington Texol Corp., 2000 Main St., Walpole, Mass. (C 
. Atlas Powder Co., Wilmington 99, Del. (C) 67. Federal Chemicals Corp., Brooklyn 11, N.Y. (C) 
. Bakelite Co., Div. of Union Carbide and Carbon Corp., 30 E. Firestone Plastics Co., P.O. Box 690, Pottstown, Pa. (R) 
42nd St., New York 17, N.Y. (R) 69. Firestone Tire and Rubber Co., Akron, Ohio (R) 
. Barrett Div., Allied Chemical and Dye Corp., 40 Rector St., 70. Flexible Products Co., P.O. Box 306, Marietta, Ga. (C) 
New York 6, N.Y. (R) 71. France, Campbell and Darling, Inc., Kenilworth, N.J. (R 
. Belding Corticelli Industries, Chemicals Div., 1407 Broad- 72. Fuller Co., HB, St. Paul 2, Minn. (C) 
way, New York 18, N.Y. (C) Fuller and Co., W.P., P.O. Box 3727, Los Angeles 54, Calif. (C 
24. Biggs Co., Inc., Carl H., Los Angeles 64, Calif. (C) 74. Furane Plastics, Inc. , 4516 Brazil St., Los Angeles, Calif. (RC) 
. Bischoff Chemical Corp., Ivoryton, Conn. (C) Garland Co., 3800 E. 91st St., Cleveland, Ohio (C) 
. Booty Resineers, Inc., 112 Jefferson St., Newark, Ohio (C) General Aniline and Film Corp., New York 14, N.Y. (R) 
. Borden Co., The, Chemical Div., 350 Madison Ave., New 77. General Electric Co., 1 Plastics Ave., Pittsfield, Mass. (R) 
York 17, N.Y. (R) 78. General Mills, Inc., Chemical Div., P.O. Box 191, Kankakee, 
. Bradley and Vrooman Co., 2629 S. Dearborn St., Chicago 16, Ill. (RC) 
Il. (C) 79. General Tire and Rubber Co., The, Akron 9, Ohio (R) 
. British Geon Ltd., London S.W. 1, England (R) 80. Glidden Co,, 11001 Madison Ave., Cleveland 2, Ohio (C) 
. British Resin Products Ltd., London S.W. 1, England (R) 81. B.F. Goodrich Chemical Co., Cleveland 15, Ohio (R) 
. Canadian Industries Ltd., Montreal, Canada (R) 82. B.F. Goodrich Co., Industrial Products Div., Akron 8, Ohio (C) 
. Carbide and Carbon Chemicals Co., Div. of Union Carbide 83. Goodyear Tire and Rubber Co., Inc., Chemical Div., Akron, 
and Carbon Corp., 30 E. 42nd St., New York 17, N.Y. (R) O. (R) 
3. Carboline Co., 331 Thornton Ave., St. Louis 19, Mo. (C) 84. Gordon-Lacey Chemical Products Co., 57-02 48th St., Maspeth 
. Cargill, Inc., Vegetable Oil Div., 200 Grain Exchange, Min- 78, N.¥. (C) 
neapolis 15, Minn. (RC) Grand Rapids Varnish Corp., Grand Rapids 2, Mich. (C) 
5. Ceilcote Co., 4832 Ridge Road, Cleveland 9, Ohio (C) 86. Griffin Chemical Co., Div. of Nopco Chemical Co., 1000 
. Celanese Corp. of America, Plastics Div., 290 Ferry St., 16th St., San Francisco 7, Calif. (C) 
Newark 5, N. J. (RC) 87. H & R Industries, 344 E. Walnut St., Nazareth, Pa. (C) 
. Celanese Corp. of America, Textile Div., P.O. Box 1414, Harwick Standard Chemical Co., Akron 5, Ohio (R) 
Charlotte, N.C. (R) 89. Hercules Powder Co., Wilmington 99, Del. (R) 
. Chemical Coatings and Engineering Co,, West Chester Pike, 90. Heresite and Chemical Co., 822 S. 14th St., Manitowoc, Wis. (C 
Edgemont, Pa. (C) 91. Hooker Electrochemical Co., Niagara Falls, N.Y. (R) 
. Chemical Development Corp., Danvers, Mass. (C) 92. Houghton Laboratories, Inc., Olean, N.Y. (R) 
. Chemical Products Corp., E Providence 14, R.I. (C) 93. Imperial Chemical Industries Ltd., London S.W. 1, England (R) 
. Ciba Co., Inc., Plastics Div., Kimberton, Pa. (R) 94. O.G. Innes Cor 82 Wall St., New York S, N.Y. (R) 
. Colton Chemical Co., 1747 Chester Ave. , Cleveland 14, Ohio (R) — ‘ Pr» re " . _. hagas ie 
. Compo Chemical Co., Inc., Boston 14, Mass. (C) 95. Interchemical Corp., Finishes Div., 67 W. 44th St., N.Y, 
. Cook Paint & Varnish Co., P.O. Box 389, Kansas City, N.Y. (C) 
Mo, (C) 96. Irvin, Jewell, and Vinson Co., 17 E. 3rd St., Dayton, Ohio (C 


*This chart includes information on sources of film-forming materials for compounding protective coatings, indicated by 
(R), and sources of protective coatings prepared from the film-forming materials, indicated by (C). Compounding usually 
involves the addition of water or organic solvents, plasticizers, colorants, defoamers, detackifiers, thickeners, antioxidants, 


stabilizers, etc 
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RESISTANCE 
RATINGS 


DRYING | 
CLASSIF || DISPERSING 
CATION? | ,A~GENTS® 


on ar ——— SS ee 
OR 


IN COATINGS 


SUITABILITY FOR USE 


TYPICAL USES OF COATINGS 
MADE FROM PLASTIC BASE 
INDICATED ON OPPOSITE PAGE 





= | Alkalies 
| Solvents 
"| Weather 


| Plastics 








ALAF |AGGW,WA|F P MG GM F - 











0 |Ceranics 


UiGlass 
™ | Concrete 


Artificial leather, cap liner, chemical resist- 
ance, greaseproofing paper 





=o — nines 
‘| Paper coatings for food packaging, beverage 
containers, cheese wrappers, collapsible 
tubes, laminated paper 


F Cork binding, greaseproofing, pharmaceutical 
tablet coating 











BCode for drying classification: A = Air drying; B= Baking; F = Force drying 120-150° F, 
© Code for rating: E = Excellent; G= Good; M = Moderate; F = Fair; P = Poor 


LIST OF MANUFACTURERS AND SUPPLIERS OF COATINGS AND RESINS FOR COATINGS* ( Conf.) 


7, Irvington Chemical Div., Minnesota Mining and Mfg. Co., 
500 Doremus Ave., Newark 5, N.J. (C) 
. Jamestown Finishes Inc., Jamestown, N.Y. (C) 
. Jones-Dabney Co., 1481 S. 1lth St., Louisville 8, Ky. (RC) 
| M.W. Kellogg Co., P.O. Box 469, Jersey City 3, N.J. (R) 
. Keystone Refining Co., Philadelphia 37, Pa. (C) 
. Koppers Co., Inc., Chemical Div., Pittsburgh 19, Pa. (R) 
. Krylon, Inc., Norristown, Pa. (C) 
. Lawrence Adhesives and Chemical Co., Lawrence, Mass. (C) 
. Lebec Chemical Corp., 14066 S. Garfield Ave., Paramount, 
Calif. (C) 
. Lithgow Chemicals Co., Div. of Reinhold Engineering and 
Plastics Co., 12827 E. Imperial Highway, Norwalk, Calif. (C) 
. Logo, Inc., Chicago 33, Ill. (C) 
Loven Chemical of California, Newhall, Calif. (RC) 
. Marblette Corp., 37-21 30th St., Long Island City, N.Y. (R) 
. Marbon Chemical Div., Borg-Warner Corp., Gary, Ind. (R) 
. McCloskey Varnish Co., Philadelphis 36, Pa. (C) 
. Michigan Chrome and Chemical Co., Detroit 13, Mich. (C) 
. Midland Adhesive and Chemical Corp., Detroit 20, Mich. (C) 
. Midwestern Color Works, 3134 California St., N.E., Minne- 
apolis 13, Minn. (C) 
. Minnesota Mining and Manufacturing Co., Detroit 2, Mich. (C) 
. Mitchell Rand Mfg. Corp., 51 Murray St., New York 7, 
N.Y. (C) 
. Mobay Chemical Co., St. Louis 4, Mo. (R) 
. Monsanto Chemical Co., Plastics Div., Springfield 2, Mass. (R) 
. Muehistein, H., and Co., Inc., New York 17, N.Y. (R) 
Munray Products, Inc., Cleveland 11, Ohie (C) 
. Narmco Résins and Coatings Co., 600 Victoria St., Costa 
Mesa, Calif. (C) 
2. National Polymer Products, 
Reading, Pa. (C) 
. National Starch Products, Inc., Resin Div., 270 Madison 
Ave., New York 16, N.Y. (RC) 
24. Naugatuck Chemical Div., U.S. Rubber Co., 
Naugatuck, Conn. (RC) 
. Neville Chemical Co., Pittsburgh 25, Pa. (R) 
. Newport Industries Co., Div. of Heyden Newport Chemical 
Corp., 342 Madison Ave., New York 17, N.Y. (R) 
. GJ. Nikolas and Co., Inc., Bellwood, Ill. (C) 
Nopco Chemical Co., Inc., Harrison, N. J. (R) 
. Nova Chemical Corp., New York 14, N.Y. (C) 
. Nureco, Inc., 1100 Pontiac Ave., Cranston 10, R.L (C) 
. Ohio Sealer and Chemical Corp., 2019 S. Broadway, Dayton 
9, Ohio (C) 
. C.J. Osborn Co., 1301 W. Blancke St., Linden, N.J. (R) 
. Paisley Products, Inc., New York 19, N.Y. (C) 
. Parcloid Chemical Co., 31 Cross St., Midland Park, N.J. (C) 
Pelron Corp., 7847 W. 47th St., Lyons, Ill. (C) 
Pennsylvania Industrial Chemical Corp., Clairton, Pa. (R) 
Petroleum Specialties, Inc., New York 17, N.Y. (R) 
Phillips Petroleum Co., Bartlesville, Okla. (R) 
. Pierce and Stevens Chemical Corp., 710 Ohio St., Buffalo 
3, N.Y. (C) 
140. Pittsburgh Plate Glass Co., Paint Div., 1 Gateway Center, 
Pittsburgh, Pa. (C) 
141. Plastics Engineering Co., 
Wis. (R) 
142. Poly Resins, Sun Valley, Calif. (C) 
143, Polymer Chemical Co., Cincinnati 12, Ohio (C) 
144, Polypenco, Inc., 2150 Fairmont Ave., Reading, Pa. (C) 


Inc., 125 N. Fourth St, 


Elm St., 


1607 Geele Ave., Sheboygan, 


information on sources 
coatings 
or organic solvents, 


*This chart includes 
(R), and sources of protective 
involves the addition of water 
Stabilizers, etc. 


COATINGS CHART 


of film-forming materials for 
prepared from the film-forming materials, 
plasticizers, 


145. Protective Treatments, Inc., 420 Dellrose Ave., Dayton 3, 
Ohio (C) 

146. Prufcoat Laboratories, Inc., Cambridge 42, Mass. (C) 

147, Pyroxylin Products, Inc., Chicago 32, Ill. (C) 

148. Raffi and Swanson, Inc., Wilmington, Mass. (C) 

149. Rand Rubber Co., Brooklyn 16, N.Y. (R) 

150. Randolph Products Co., Carlstadt, N. J. (C) 

151. Reichhold Chemicals, Inc., White Plains, N.Y. (R) 

152. Ren Plastics, Inc., 3179 S. Cedar Rd., Lansing 4, Mich. (C) 

153. Resin Industries, Inc., Santa Barbara, Calif. (R) 

154. Rexton Finishes, Inc., 62 Woolsey St., Irvington, 11, N.J. (C) 

155. Reynolds Chemical Products Co., Ann Arbor, Mich. (C) 

156. Rohm & Haas Co., Resinous Products Div., 222 W. Washing- 
ton Sq., Philadelphia 5, Pa. (R) 

157. Rubber and Asbestos Corp., Bloomfield, N. J. (C) 

158. Rubber Corp. of America, Latex and Chemical Div., New 
South Road, Hicksville, Long Island, N.Y. (C) 

159. Schenectady Resins Div., Schenectady Varnish Co., Inc., 
P.O. Box 1046, Schenectady 1, N.Y. (RC) 

160. Schwartz Chemical Co., Inc., New York 23, N.Y. (C) 

161. Seal-Peel, Inc., Van Dyke (Detroit), Mich. (C) 

162. Semet-Solvay Petrochemical Div., Allied Chemical & Dye 
Corp., 40 Rector St., New York 6, N.Y. (R) 

163. Servwell Products Co., 6541 Euclid Ave., Cleveland 3, 
Ohio (C) 

164. Shawinigan Resins Corp., P.O. Box 2130, Springfield 2, 
Mass. (R) 

165. Shell Chemical Corp., 380 Madison Ave., New York 17, 
N.Y. (R) 

166. Sherwin-Williams Co., 101 Prospect, Cleveland 1, Ohio (RC) 

167. Silicones Div., Union Carbide and Carbon Corp., 30 E. 
42ndSt., New York 17, N.Y. (R) 

168. Soc-co Plastic Coating Co., 13216 Laureldale Ave., Para- 
mount, Calif. (C) 

169. Spraylat Corp., 1 Park Ave., New York 16, N.Y. (C) 

170. Standard-Toch Chemicals, Inc., Staten Island 3, N.Y. (C) 

171. Stanley Chemical Co., East Berlin, Conn. (C) 

172. Sullivan Chemicals Div., Sullivan Varnish Co., 420 Hart 
St., Chicago 22, Ill. (C) 

173. Synvar Corp., Wilmington 99, Del. (R) 

174. Tennessee Eastman Co., Kingsport, Tenn. (R) 

175. Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 7, 
N.J. (R) 

176. Thompson and Co., 1085 Allegheny Ave., Oakmont, Pa. (C) 

177. Truscon Laboratories, Inc., Detroit 11, Mich. (C) 

178. UBS Chemical Corp., Cambridge 42, Mass. (RC) 

179, U. S. Stoneware Co., Akron 9, Ohio (C) 

180. Varcum Chemical Corp., Packard Rd., Niagara Falls, N. Y. (R) 

181. Velsicol Chemical Corp., 330 E. Grand Ave., Chicago 11, 
Ill. (R) 

182. Warwick Chemical Co., Div. of Sun Chemical Corp., 10-10 
44th Ave., Long Island City 1, N.Y. (R) 

183. Watson-Standard Co., 225 Galveston Ave., Pittsburgh 30, 
Pa. (C) 

184. Western Coating Co., Elyria, Ohio; Pasadena 1, Calif. (C) 

185. Westinghouse Electric Corp., P.O. Box 1017, Pittsburgh, 
Pa. (C) 

186. G. A. Wharry & Co., Inc., 95 Broad St., New York 4, N.Y. (R) 

187. Wilross Products Co., 20 Fourth Ave., Hawthorne, N.J. (C) 

188. Witco Chemical Co., 122 E. 42nd St., New York 16, N.Y. (RC) 

189. John H. Witte & Sons, Burlington, Iowa (R) 

190. Wyandotte Chemicals Corp., Wyandotte, Mich. (R) 

191. Wm. Zinsser and Co., 516 W. 59th St., New York 19, N.Y. (R) 


compounding protective coatings, indicated by 
indicated by (C). Compounding usually 
detackifiers, thickeners, antioxidants, 


colorants, defoamers, 





Fibers Chart 





PROPERTIES* 


Dimensions of fibers 
. Continuous length 


Staple length, in. 


Width, microns 
. Specific gravity at 25”C. 


Tensile properties at break 
. Tenacity 21°C. and 65% R.H., g./denier 


Tensile strength at 21°C, 
p.s.i. 


and 65% R.H., 


. Wet, percent of strength at 21°C., 65% R.H. 
Ultimate elongation at 65% R.H., percent 
Recovery from strain” 

. Strain, percent 
Recovery, percent 


Modulus of elasticity 


. Static method,* 10! 2 


dynes/cm. 

. Static method, * g-/denier 
Velocity of sound method,* 10!° dynes/cm. 
Velocity of sound method,* g. /denier 


. Stiffness, ‘ 


average, g./denier 
Toughness index, © e-em, /deniet cm = 

° Moisture regain at 21 °C., 65% RH, percent 
Swelling in water, percent iit. ~ 
Refractive index 
Epsilon! 

le Omega! 


. Dielectric constant” 


Effect of age 
Effect of heat, °F. 


24. Softening temperature, °F. 


Effect of sunlight, prolonged exposure 


Resistance to moths! 


. Resistance to mildew™ 


Effect of strong acids 


Effect of weak acids 


Effect of strong alkalies 


me 2 


ACETATE 
Regular 


Yes 


9/16 to 7 


11-73 
1, 30-1, 35 


1, 1+1,.4 
18,000-23,000 


+ 


2 


5.2 
0.198 
6.3-6.5 


15-30 


1,478 
1.473 


3.8 at 60 cy. (0% R.H.) 
|__5.0 at 60 cy. (50% RH.) 


Virtually none 


7 


Becomes sticky 350 to 375 


375-400 
Melts at 500 


} 


| 

| 

Tuan of tensile strength 
No discoloration 


| 
if Not attacked 
Resistant 
Decomposed 


QQ 
Dissolved by certain weak 
organic acids, such as 
acetic 


SS 


Saponified 


exposure at 302 


TRIACETATE 
( Arnel) 


Yes 


Any std. commercial 
length 





17-40 


20,000-23,000 


67-70 
25-40 


3-10 
88-43 


3. 5-5.2 


1.471 


1 at 60 cy. (dry) 
7 at 106 cy. (dry) 
iim 4 


Virtually none 


4. 
3. 


Scorching resistance 
exceptionally high; 86% | 
of original strength re- 
tained after 11 days’ 


Non-heat-treated sof- 

tening point as meas- 

ured in terms of safe 

ironing temperature 

365. Heat-treated 465- 

' 482°, melting point S7et 
Highly resistant under | 

glass; unprotected sun- 

light exposure some- 

what less. 


lige ii Not attacked 
Highly resistant; es- 
sentially undamaged by 


12-wk. soil burial test 


————}—— 


SAPONIFIED ACETATE 


F ortisan' | Fortisan-36 





75 
20. 4-24, 5 
152-183 


10.0-11.5 


Similar to cotton 


Similar to cotton 


~ ss on 


Similar to cotton 


Not attacked 


tetra 


Similar to cotton 





mie Degraded 


Decomposed 


or 


CUPRAMMONIUy 
RAYON 


Virtually none 


Decomposes 30 
burns readily 


Loss of tensile 
strength 


Not attacked 
Attacked 


Disintegrated by 
hot dilute or cold 
concentrated 





Resistant 


Similar to viscose 





Slowly saponified; only 
slightly affected at low 
temperatures (mercer- 
izing conditions) 


Swelling and mercerization; 
loss of strength in hot conc. 


Swelling and loss 
of strength 











Effect of weak alkalies 


Little or no effect for 
short periods; cold. Sapon- 
ification on long standing 
or hot. 


Little or no effect at 
9.5 pH at 200°F. un- 
der normal scouring 

conditions 


Little effect 


Little effect if 
dilute 








Effect of organic solvents 


Insoluble in dry cleaning 
solvents generally; swol- 
len or dissolved in ace- 
tone, ethyl acetate, many 
ketones and esters, 
glacial acetic acid, 
phenol, and some chlo- 
rinated solvents. Softened 
in alcohol 


Unaffected by dry 
cleaning solvents; 
swollen by acetone, 
other ketones and tri- 
chloroethylene. Soluble 
in methylene chloride 


Resistant 


Resistant 








33. Dyes used 


Dispersed acetate dye- 
stuffs; selected vats and 
azo colors; some acid 

and basic dyes; pigment 
dyes; solvent (swelling) 


Selected dispersed 
“acetate’’ dyestuff; de- 
veloped azo colors; se- 
lected sulfur and vat 
colors; solvent 








dyeing 





(swelling) dyeing 


Dyes used for cotton; direct 
colors, sulfurs, naphthols, 
and vat dyes 





Same as for 
viscose rayon 





¥ Trade mark, see page 585, 
* Footnotes are on page 585. 
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POLYTETRA- 
FLUORO- 
ETHYLENE” 
( Teflon) 


VISCOSE RAYON NYLON 


Continuous filament 


ZEIN 


Medium tenacity (Vicara)* 


Regular High tenacity 





Yes Yes - No Yes 





i to 8 1-1/8-6-1/2 1/2 to 6 Various 


14-43 
14 


10-43 15-41 





11-43 


8.4-43 
1,50-1.54 . 50-1. 1. 
cata dhasecnith ial 


16-43 


4 





1.50-1.54 14 | 1. 1,25 


| 14 1, 
} 


2.4-3.0 : 


+ 


1.52.4 
29,000-47,000 


4.5-6,0" 6.0-7.8" 


4.0-4.8° 
58,000-88,000 | 65,000-88,000 88,000-114,000 


58,000-70,000 


1, 20-1.50 


47,000-58,000 





20,000-24,000 


—_ —-—--- = a -—-— 4 


1 


= 


85-90 85-90 


44-54 : 
; 15-23" 


15-30 33-45" 
2] 20 wil 
82 | 30 


48-68 


1. 5-13 20-33.8 


150-252 


6.0 
abt. 60 


14-24! 


86-96 
26-52! 
0.54-0.70" | 0,590.60" | 

‘ 4.0-4.5 


About 2 


8.7 
0.23 
1 1.5-16.6 ; 
45-82 


17 
0,22 
115-166 =| _ 


45-82 








1,547 
1,521 


1,547 


1,547 
1,521 


1,521 


4.0 at 1 kc. (18% R.H.) 
20.0 at 1 ke. (wet) ; 


Slight yellowing 


None None 


Does not melt; decomposes 
350-400; burns readily 


Becomes sticky at 400-455 Begins to 
deteriorate at 
350 


Decomposes 
above 
525 


Melts at about 415-480 
(Nylon 66 melts at 482) 


478-482 


Loss of tensile strength 


Some loss of strength. No discoloration Slow deterioration 
and loss of 


strength 


Not attacked 


Attacked 


—_ + . 
Resistant Not attacked 


Resistant Not attacked 


Similar to cotton 





Disintegrated by conc. mineral acids Resistant Not attacked 
| 


Not attacked 





$$$ —$—$$_$________—_+ 


4 : = 
29.| Strength deterioration on prolonged contact or hot 


Generally good resistance 


Very resistant 





Virtually none Not attacked 


Swelling and loss of strength Resistant 





—_ — —_ -_ 7 


No effect cold; reduced strength Very resistant Not attacked 


hot or on prolonged contact 





Resistant Unaffected by dry cleaning solvents. Not attacked 


Soluble in some phenolic compounds 


Resistant 





Acid (for tinting only); basic; 
direct; vat; naphthols; sulfur 





and in conc. (90%) formic acid 





Disperse and acid are usually pr 


ferred, 


but most other classes are also used 


4 





| 


All usual types, 
including both 
acid and wool 
dyes and 
alkaline dyes 


= 


May be stained 
by acetate 
colors 








‘Trade mark, see page 585. 
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PROPERTIES* 


POLYESTER (Dacron)* 


Filament ental 
ot 
| High tenacity si 


VINYL 
CHLORIDE- 
VINYL 
ACETATE 
Staple 


VINYLIDENE CHLORIDE Resin 
pce (Saran) 


Continuous 


Mono filaments multi filaments 


| 
| 
+ 





Dimensions of fibers 
Continuous length 


Staple length, in. 


Width, microns 


Specific gravity at 25°C. 


Tensile properties at break 
Tenacity 21°C. and 65% 
R.H., g./denier 


Tensile strength at 21°C. 
and 65% R.H., p.s.i. 


Wet, percent of strength 
at 21°C., 65% R.H. 


Ultimate elongation at 65% 
R.H., percent 


Recovery from strain” 
Strain, percent 


Recovery, percent 


Modulus of elasticit 
Static method,* 10! 
dynes/cm, ? 


Static method,* g./denier 


Velocity of sound method, * 
101° dynes/cm. 

Velocity of sound method, * 
g-/denier 


Stiffness, ! average, 
g-/denier 
Toughness index, 
g--cm./denier cm. 


Moisture regain at 21 "Se, 
65% R.H., percent 


Swelling in water,» 
percent 


Refractive index 
Epsilon! 


. Omega! 


Dielectric constant 
Effect of age 


Effect of heat, °F. 


Softening temperature, °F. 


Effect of sunlight, 
prolonged exposure 


Resistance to moths! 
Resistance to mildew™ 
Effect of strong acids 


Effect of weak acids _ 
Effect of strong alkalies 


Effect of weak alkalies — 


Yes - 
- 1-1/ 2-4-1/2 
21 12-25 


1,38 1, 38 


4.6-5.0° 6.0-7.0 3.8-4.4 


100 100 100 


? 
81,000-88,000 106,000- 124,000 


+ 


10-13 








None 
Resistant to degradation by heat 
Melts at 480 


“Sticks at 455° 


Some loss of ‘strength. No discoloration. 
Much more resistant behind glass than in 
direct sunlight 


“Wet ettacked 


Not attacked 


67,000-78,000 | 


T Softens at 170 


—___+ 


| Not attacked | 
= 5 
| Not attacked 


lto 5 
16-18 


1.33136 | 1,704.05 | 1702.05 
= 2 i 2 


0. 6-0.7 1.1-2.9 Up to 2 


10,000-12,000 | 25,000-60,000 | Up to 44,000 | Up to 44.00 


100 


10 


95(5 min.) 














3.0-5.0 at 60 cy., 1 kc., 1 me. 





None Slight 


‘| Melts at 260. | ‘Strength loss occurs at 160-200 


Does not burn 





Shrinks at 160-250 if not under 
restraint; softens at 240-280 





None Darkens slightly 


[Not attacked 
Not attacked 








‘ Very resistant to most mineral acids. 
Disintegrated by 96% sulfuric 


Stable 


Stable 








: Virtually none 


~ Stable Stable 





Resistant when cold. 
Disintegrated at boil 


Good resistance 


Stable to most; 
limited resistance to ammonia 


Stable 





Stable Stable 





Effect of organic solvents 


Generally unaffected. 
Soluble in some hot phenolic compounds 


Swelled or softened by oxygembearing 
solvents (cyclohexanone, dioxane) at 
elevated temperatures 


Soluble in ke 
tones afid some 
chlorinated 
hydrocarbons; 
swells and 
softens in 
ethers, esters, 
aromatic hydro- 
carbons, diox- 
ane, propylene 
oxide. 





33. Dyes used 


a 
* Trade mark, see page 585, 


*Footnotes are on page 585. 





Disperse, azoic, and vat with carrier 
or at high temperatures 


Colored before) Colored be- 
extrusion. fore extrusion. 
Selected Selected 
agents; solvent acetate type | acetate type 
methods; pig- dyestuffs dyestuffs 
ment dyeing. ~ 


Colored 
before 
extrusion 


Dispersed dyes 
with aid of cer 
tain swelling 
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POLYETHYLENE 


Monofilaments 


ACRYLICS 
t 
Staple 


Acrylast! | 


Low density | 


Acrilan Creslan! 


Orlon! 
Staple 


Dynel! 
Staple 


Filament High density 





Staple 





+ 

“ - - - | Yes Yes | Yes 

"1/4 to Sor tow | 1-1/8-4-1/2 1.5-5.0 and tow 1.5-4.5 = = | ? 
14-274 [~~ yoo-1500 | 


} tans 
» of width to | 
thickness 

5-6: 1 


15-30 ~ 16, 5-21.5 45-1200 100-1500 


Rati 


1.30 1.14 1.09-1. 10 0.92 0.94-0.96 


2. 5-3.3 1, 9-2. 3° 2.8-3.5 1,4-2.5 1,0-2.7 5.0-8.0 
| 


50,000 28,000-34,000 45,000-52,000 20,000-35,000 | 11,000-33,000| 50, 000-96, 000 


100 100 100 


100 
10-30 


| 


10 


20- 100 
(oriented) 


30-42 40-50 


sd 
+ 


95 80 


9.0 20-40* 


-70 





0.4-0.8 


‘1241.59 2.0 


Slight — "Very slight 


1.522 4 - - 


2.3 at 1 ke. 
and 1 mc. 


sy at 103 cycles 3.4 at 60 cycles 
2.8 at 106 cycles 3.1 at 106 cycles 
Virtually none 


| 4.8 at 60 cycles (dry) | 


4 — 


None Virtually none at 


room temp. 
1-4% shrink at 


160; 5-10 % 
shrink at 212 


Virtually none ‘Virtually none None 


Resistant to Shrinks - 

degradation by heat 5% at 487 
10% at 511 
+ = 


| 5% shrinkage 
at 165 


Shrinks at 250 Shrinks at 180 


Softens at 
240-250 
Melts at 
250-270 


Melts at 
230-250 


Strain release Sticks at 455-480 Sticks at 475 Ay “Sticks at 392 240-280 
occurs above 240 
unless fiber is 


stabilized 





Some loss of tensile 
for clear; much less 
for pigmented. 
No darkening 
Not attacked 
Not attacked 
Very resistant 


Some loss of | 
tensile strength | 


Slight yellowing. 


; Very resistant 
No loss of strength 


Very high resist- 
ance to sunlight 
deterioration 


Not attacked 
Not attacked 
Fair resistance to 

HCI and H2S0,4. 
Poor resistance to 


HNO3. 


Not attacked 
_Not attacked 


Not attacked _ 
Hot attacked 
Resistant 


Not attacked -_ 
__Not attacked — 
Very resistant to 
most mineral acids. 
Disintegrated by 
96% sulfuric 


Not attacked 
Not attacke 
Very resistant, 

except to: 
25% chromic 
70% nitric 
96% sulfuric 
Little or no effect 


Generally resistant 


ny my Virtually none Very resistant 


Good resistance 


Little oc ac ofect|____‘abe 


‘Virtually none mt 4 
Resistant when cold. Loss of strength 
Disintegrated at boil 


Resistant 





Very resistant, ex- Very resistant 
cept to high conc. 
of NaOH above 70% 


Not attacked 


Very resistant 


Soluble above 160 °F. 
in some solvents 


Good resistance _ None 


Th Slight yellowing 
a 
Insoluble in benzene, 


_ Good resistance 
Unaffected by 


Unaffected by 
common solvents 





Not resistant to 


Generally resistant 
acetone, methylethy! 


but dissolved by 
acetone, partially 
dissolved by higher 
ketones, aniline, 
and ethylene 
dichloride. 


EE 


Acetate, acid, 
direct, basic 
and some vat 
dyes. 





common solvents 


Acid (copper tech- 
nique), naphthols, 


vat 


—- 


basic, acetate, and 





acetone, petroleum 
ether, ethyl alcohol 
dichloroethane, car 
bon tetrachloride, 
solvent naphtha, 
dioxane and others 


Acid, chrome, pre- 
metallized, acetate, 
basic, and vat. 
Ordinary dyeing 
procedures used 





rade mark, see page 585. 
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4 





Acid, chrome, metal- 
lized, acetates, se 
lected directs, and 
basics 





a Te 


ketone, benzene, 
orthodichlorobenzene, 
dioxane, pyridene, 
carbon disulfide. Re 
sistant to motor oils, 
some gasolines and 
kerosenes, normal 
heptane, food oils, 
higher alcohols. 


‘Pigmented before extrusion 











PROPERTIES 


COTTON 





Dimensions of fibers 


. Continuous length 


. Tenacity 21°C. and 65% R. H., g./denier 


Staple length, in. 

Width, atheees ‘ 

Specific gravity at 25°C, 
Tensile peapertios at break 


Tensile strength at 21°C. and 65% R. H., 


p-si. 


. Wet, percent of strength at 21°C., 


65% R.H. 


Ultimate elongation at 65% R.H., percent | 


Recovery from strain> 


. Strain, percent 


. Recovery, percent 


Modulus of elasticity 


Static method,* 10!° dynes/cm. ? 


Static method,* g./denier 


Velocity of sound method,* 1010 
dynes/cm. 2 


Velocity of sound method,* g./denier 


. Stiffness,’ average, g./denier 


. Moisture regain at 21°C., 65% R. H., 


Epsilon! 
le Omega! 


Swelling in water,” percent 


Refractive index 





No 


— 


12-20 
1.50-1.55 


2. 1-6, 3 
42,000- 125,000 


4 


400 to 
1300 yards 

Yes 

9-11 


1,25-1.35 


2.85.2 
45, 000-83, 000 


Scene 





No 


Yes 





1-1/2 to 15 


Up to 18 





10-70 


1. 28-1.33 


1,0-1.7 


eh 


5-10 
2.54 


7.7 








17,000- 28,000 





= 


250,000-315,000 | 200,000-400 000 





























90- 100 














3.9 





0.25 





17.0 





32-38 





1556 


1.55 + 0.01 








1,547 


1.55 + 0.01 





Dielectric constant 


4.2 at 13 mc. 
500 ke., 120 ke. 
4.8 at 20 ke. 
5.4 at 8 kc. 


6.3 at 60 cy. 
6.3 at 1 mc. 
5.8 at 10 mc. 
5.6 at 37 mc. 





Effect of age 


Effect of heat, °F. 


Virtually none 


Slight yellowing; 
slight loss of 
tensile 


| 
| 
| 
+ 
| 
| 
| 
} 


Slight yellowing; 
slight loss of 
tensile 


None 








Yellows at 248 
Decomposes at 
302 (5 hrs.) 


1% shrinkage 
at 350 


—- 


Decomposes 266 
Scorches 400 
Chars 572 


No loss at 475 
50 % loss at 685 


Very little up 
to 900 








Softening temperature, °F. 


1380-1550 


Melts at 
2770 





Effect of sunlight, prolonged exposure 


Loss of tensile; 
tendency for 
whites to yellow 


Loss of tensile 


strength 


Loss of tensile. 
Dyeing affected 


None 


None 





Resistance to moths! 


Not attacked 


May be attacked 
but less than 
wool 





. Resistance to mildew™ 


w. 


31. 


Effect of strong acids 


Attacked, 
especially if 
sized 


Not usually 
attacked 





Attacked 


Not attacked 


Not attacked 





May be attacked 
but more resist. 
than cotton 


Not attacked 


Not attacked 





Disintegrated 
by hot dilute 
or cold conc. 


Dissolved 


Destroyed by 

hot sulfuric; 

resistant to 
others 


Attacked by 
hydrofluoric 
and 
hot phosphoric 


Affected 





Effect of weak acids 


Stable if cold; 
strength deter 
ioration if hot 


Moderately 
resistant 


Resistant 


Stable 


Resistant 





Effect of strong alkalies 


Swelling and 
mercerization 


Dissolved 


Attacked 


Attacked 


Resistant 





Effect of weak alkalies 


Little effect 


Attacked if hot 


Attacked if hot 


Attacked if hot 


Resistant 





32 Effect of organic solvents 


33. 


Resistant 


Resistant 


Resistant 


Insoluble 


Insoluble " 





Dyes used 





Basic, direct, 
mordant, 
sulfur, vat, 
naphthols 





Acid, basic, 
direct, mordant, 
naphthols, vat 





Acid, basic, 
direct, 
mordant, vat 





Resin bonded 
pigments; also 
other dyes used 
on coated fibers 
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Synthetic Fibers’: Manufacturers’ and Trade Names 


Acetate 

Avi American Viscose, 1617 Penn- 
evivania Blvd., Philadelphia 3, Pa. 

‘elanese, Celaperm, Lanese. Celanese 

Corp. of America, 180 Madison Ave., 
New York 16, N.Y. 

DuPont acetate. E.I.duPont de Nemours 
& Co., Inc., Wilmington 98, Delaware. 

Teca, Estron, Chromspun. Estron and 
Chromspun Acetate Fiber, Eastman 
Chemical Products, Inc., Kingsport, 
Tennessee. 


vu 


Triacetate 
Amel. Celanese Corp. of America, 180 
Madison Ave., New York 16, N.Y. 


Partially Saponified Acetate 
Celcos. Celanese Corp. of America, 
180 Madison Ave., New York 16, N. Y. 


Rayon, Saponified Acetate 
Fortisan. Celanese Corp. of America, 
180 Madison Ave., New York 16, N.Y. 


Rayon, Cuprammonium 
Bemberg, Matesa. American Bemberg, 
261 Fifth Avenue, New York 16, New 
York. 


Rayon, Viscose 

Avisco. American Viscose Corp., 1617 
Pennsylvania Blvd., Philadelphia 3, 
Pennsylvania, 

Briglo, Englo, Enka, Jetspun, Perlglo, 
Superenka, Tempra. American Enka 
Corp., 206 Madison Ave., New York 
16, N.Y. 

Chardonize, Hygram, Tubize. Celanese 
Corp. of America, 180 Madison Ave., 
New York 16, N.Y. 

Chromaset, Duralon. Delaware Rayon 
Div., Greenville Mills, Inc., New 
Castle, Delaware. 

Cordura, Super Cordura. DuPont rayon. 
E.L duPont de Nemours & Co., Inc., 
Wilmington 98, Del. 

Covingtone, Suede-Skin, Spun-Black, 
Superwind, Dul-Tone, Spun-Lo, Tyron, 


Nupron, Premier, Covinair, Lektroset. 
Industrial Rayon Corp., Union Com 
merce Bldg., Cleveland 1, Ohio. 

Narco, Hi-Narco, Super-Narco, Semi- 
Dul, Xtra-Dul. North American Rayon 
Corp., 261 Fifth Ave., New York 16, 
N.Y. 

Newbray, Newdull, Newlow. New Bed- 
ford Rayon Company, Box 908, New 
Bedford, Massachusetts. 

Veri-Dul. Skenandoa Rayon Corp., 261 
Fifth Ave., New York 16, N.Y. 


Nylon 

Chemstrand nyion. Chemstrand Corp., 
350 Fifth Ave., New York 1, N.Y. 

Dawbarn nylon. Dawbarn Brothers, Inc., 
Waynesboro, Va 

DuPont nylon. E. I. duPont de Nemours 
& Co., Inc., Wilmington 98, Delaware. 

Enka, Nylenka. American Enka Coprp., 
206 Madison Ave., New York 16, N.Y. 

Firestone nylon monofilament. Firestone 
Plastics Co.; Div. of Firestone Tire 
and Rubber Co., Pottstown, Pa. 

Industrial Rayon Corp. nylon. Industrial 
Rayon Corp., 500 Fifth Ave., New 
York 36, N.Y. 


Polyester 
Dacron. E. L duPont de Nemours & Co., 
Inc., Wilmington 98, Delaware. 


Zein 
Vicara. Virginia-Carolina Corp., Fiber 
Div., Taftville, Connecticut. 


Polytetrafluoroethylene 
Teflon. E. 1. duPont de Nemours & Co., 
Inc., Wilmington 98, Del. 


Vinyl Chloride-Vinyl Acetate Resin 

Vinyon HH. American Viscose Coprp., 
1617 Pennsylvania Bilvd., Phile 
delphia 3, Pa. 


Vinylidene Chloride Resin 

Bolta saran. Bolta Products, Div. of 
The General Tire and Rubber Co., 
Lawrence, Mass. 


Dawbatn saran. Dawbarn Brothers, Inc., 
Waynesboro, Virginia. 

Lus-Trus saran. Lus-Trus Corp., 884 
Railroad St., Ypsilanti, Mich; also 
Southern Lus-Trus Corp., 1048 Es- 
cambia St., Jacksonville, Fla. 

National saran. National Plastics Prod 
ucts Co., Odenton, Maryland. 

Velon. Firestone Plastics Co., Potts- 
town, Pennsylvania. 

— Saran Co., Odenton, Md 


Acrylic 

Acrilan. Chemstrand Corp., 350 Fifth 
Avenue, New York 1, N.Y. 

Acrylast. Dawbarn Brothers, Inc., 
Waynesboro, Va. 

Creslan. American Cyanamid Co., 30 
Rockefeller Plaza, New York 20, N.Y. 

Dynel. Carbide & Carbon Chemicals 
Corp., 30 East 42nd St., New York 
57, We Be 

Orlon. E.L duPont de Nemours & Co., 
Inc., Wilmington 98, Delaware. 


Polyethylene 

DLP. Dawbarn Brothers, Inc., Waynes- 
boro, Virginia. 

Firestone. Firestone Plastics Co., Box 
690, Pottstown, Pennsylvania. 

Reevon. Reeves Brothers, Inc., 54 Worth 
Street, New York 13, N.Y. 

Wynene. National Plastics Products 
Company, Odenton, Maryland. 


Glass 
Fiberglas. Owens-Corning Fiberglas 
Corp., Textiles Division, 16 East 
56th Street, New York 22, N.Y. 
Garan, Vitron. L-O-F Glass Fibers Co., 
1810 Madison Avenue, Toledo 1, Ohio. 
Modiglass. Modigliani Glass Fibers, 
Inc., 70 Pine St., New York 5, N.Y. 
Pittsburgh PPG. Pittsburgh Plate Glass 
Co., Fiber Glass Division, One Gate- 
way Center, Pittsburgh 22, Pa. 
Unifab, Uniformat, Unirove. Ferro Cor 
poration, Fiber Glass Division, Fiber 
Glass Road, Nashville 11, Tennessee. 





* This compilation of the principal 
physical and chemical properties of the 
commercially important textile fibers was 
originally prepared for the Modern Plastics 
Encyclopedia by Harris Research Labora- 
tories. 


Except as otherwise noted, all values 
for elastic recovery were obtained at 20°C. 
and 65% relative humidity; rate of loading 
10 g./denier/min.; duration of action of load 
30 sec.; recovery time 60 sec. 


“Except as otherwise noted, all values 
for static method were obtained under the 
same conditions described in footnote (b). 


d 
Testing conditions not reported. 


* All values by the velocity of sound 
method were obtained in air-dry condition. 


‘ Stiffness (resistance to deformation) is 
the ratio of breaking stress to breaking strain, 
P/E, where P is the stress in grams per 
denier required to produce rupture and E is 
the strain in centimeters per gauge centi- 
meter at breaking stress. 


FIBERS CHART 


® Toughness (the ability to absorb work), 
expressed as a toughness index, is the work 
per unit (denier and length) or weight of 
material which would cause rupture if the 
stress-strain curve were a straight line: 
PE/2. 


* Values pertain to cross-section area in- 
crease, essentially equivalent to volumetric 
swelling. 


1 index for light vibrating parallel to the 
long fiber axis. 


jindex for light vibrating perpendicular 
to the long fiber axis. 


| sony materials are subject to attack by 
moths if they contain edible finishes. 


™ Resistance of yarns and fabrics to mil- 
dew depends in many cases upon the nature 
of the finishing materials used. 


"Rate of loading 1 g./denier/minute. 


° Stretched: rate of loading 7.5 g./derm 
ier/min.; duration of action of load 40 sec.; 
recovery time 60 sec.; stabilized: rate of 
loading 4 g./denier/min.; duration of action 
of load 45 sec.; recovery time 60 sec. 


P Measurements made on uncrimped tow. 


"Based on circular cross-sections. ‘Or 
lon’’ has ‘‘dog-bone’’ crosssection. 


* Nylon and ‘‘Dacron’’ measured on Single 
End ‘*Suter’’ Tester. ‘‘Orlon’’ measured on 
“TP-4"" (16 g./d./min.). 


s 

Recovery against no load, samples 
loaded and load released immediately, re- 
covery within 60 seconds (75°F., 65% R.H.). 


t eeInstron”” Tester, 10% per min. rate of 
elongation (75 °F., 72% R.H.). 


“n/20°C. = 1.530 obtained on pressed 
disk of ‘*Vinyon’’ N resin. Birefringence 
could not be detected in this manner. 

‘Where executive offices and plants have 
different locations, the addresses listed are 
for the executive offices. 

bic Fiber in experimental production only. 


* Stiffness determined at yield point. 


Y Determined on film. 





Laminates Chart 





DIALLYL PHTHALATE 

LAMINATES | POLYESTER LAMINATES 
PROPERTIES® | Glass Coton | Glass | Glass | fw 1: 
fabric fabric fabric | mat — 
base base base base 


Cotton 
| base base 


ee 
| VULCANIZED 


FIBRE 


general 





1 


2. 
3. 
4. 
5. 


6. 


Laminating temp., °F. 200-300 200-300 | R7.-300 | RT.- 180-250 


~ . 5 grr T 
Laminating pressure, p.s.i. 10-1500 10-1500 10-150 | 0- 10 


Specific gravity, D792 1.65 1.38 1.5-2.1 . 51. “LOLS 


Specific volume, cu. in. per lb., D792 | 16.8 20.1 18. 5-13. 18 5-14, 4 23.0- 0- "18.5 23. 0- 0-19, 1 
. 





-+— + 
Tensile strength, D638, p.s.i. 21000-29000 8500- 10500 3, 40000-50000 | | 10000- 24000] 6100-14300 7000-9000 





Modulus of elasticity in tension, ~ | } 10-28 } 10-19 8-12 - 
D638, 105 p.s.i. 


——$ $$$ 


+ aes 


. Compressive strength, D695, p.s.i. | . 40000 30000- 60000) 30000-50000 19700- 25000 23000- 24000 
—— 4 } 


. Modulus of elasticity in compression, _ 30- 40 ~ o 


D695, 105 p.s.i. | 


. Flexural strength, D790, p.s.i. | 42000-50000 12000-17000) 50000- 63000] 15000- 35000] -12800- 23500) -13000- 18000 | 
* t — + 





a5 
. Modulus of elasticity in flexure, - - 20-30 8-13 - 


D790, 105 p.s.i. 


. bccn 4} — i 
. Shear strength, D732, p.s.i. | 17800-20000) 14000-14700, 12000- 18000] 
mentees Tandiniant ti | . ~ 


st 
. Modulus of elasticity in shear, } - 5-7 | 


105 p.s.i. 


- = 7 ws ’ _ 
. Bearing strength, D953, p.s.i. -40000- 50000} 
= = = . — ee 
. Impact strength, Izod, D256, . 6. , 6 19-35 


ft.-lb. per in. of notch 


. Bond strength, D952, Ib 
. Benin . . . a +— + 
. Hardness, Rockwell, D785 | - M90-M105 | 
. 7 +. . pO. ——— 


. Thermal conductivity, C177, 


10~* cal. /sec. /sq cm./1°C./cm. 





. Specific heat, cal. per °C. per gm. 


r Thermal expansion, D696, 1075 per ec] 
‘ Resistance to heat (continuous),» ° F. 
. Heat distortion temp., D648, °F. 
2. Insulation resistance » (96 hr. at 90% 


L Volume resistivity (50% R.H. and 
aes . ‘ . ae: . . ee 
. Dielectric strength, short-time, | 250-600 | 


+ “ “ 
° Dielectric strength, step-by- step, 200-450 


, Dielectric constant, 60 cycles, D150 7 4. 4.34.8 
’ Dielectric constant, 103 cycles, D150 | ~ 
" Dielectric constant, 106 cycles, D150 ; . 4.0-4.7 























R.H. and 35°C. )» D257, megohms 








4 





25 < 'C.), D257, ohm-cm. 


1/8-in. thickness, , D149, volts per mil 





1/8in. thickness, D149, volts per mil 





Dielectric strength, step-by-step, 5 | 40-60 
ll to lamination, KV/in. 























‘ Dissipation factor, 60 cycles, D150 = Bi " | \ | | 0.005-0.05 0.1 
. Dissipation factor, 103 cycles, D150 | - | 0.005-0.04 - 


. Dissipation factor, 10° cycles, D150 . . - 0.007-0.04 0.03 0.03-0.04 











30.0-18, 5 


5000- 12004 


8-12 


20000- 3000¢ 


12000-2000 


7.1 


1.0-8,( 


1000 


RSO-R 106 


150-250 


75-20 


0. 03-0.08 





. Arc resistance, D495, sec. | 80-120 10-180 28-75 70-85 


"110-150 





. Water absorption, 24 hr., ‘ | 0.3-0.9 0.31.0 1.5 1.3-1.6 





1/8 in. thickness, DS70,% 


18-65 





. Burning rate, D635 Slow to nil Slow to nil Moderate to 


self-extinguishing 


Slow 





b Effect. of sunlight a" : i Nil Approx. nil | Approx. nil Slight darkening 


Slight 





4 Effect of weak acids, DS43 werent None None None None None 


? Embrittled 





i 
| __by some 
| Embrittled 





. Effect of f strong rong acids, I DS43 i Decomposes| Some attack | Some attack | Some attack | Some attack 
. Effect of weak alkalies, D543 None None Slight Slight Slight Slight 


Swells 





. Effect of strong alkalies, D543 i Attacked Attacked Attacked Attacked Attacked 

, Effect o of organic solvents, D543 None None Generally nil | Generally nil | Generally nil | Generally nil 
— —— 

. Machining qualities Fair Good Fair Fair Excellent Excellent 


Swells 





None 























. Trade designations (see list of Conolite (6), Dilecto(7), Dryply (13), Formica(14), Gillfab(16), Glastic (17), 


. Manufacturers (See ‘list ¢ on page 589 


manufacturers on page 589 for Insurok (29), Lamidall (39), Micarta(37), Panelyte (26), Phenolite (24), 
key to numbers) Repcoboard (31), Sunform (9), Synthane (35), Textolite (15), Trevarno (4), 
Tropigias (31), Wallfab(16), Zenaloy (40) 





Good to 
excellent 


Diamond (7), 
IDuroid (30), 
National (24), 
IP eerless (24), 
Spaulding (34), 
Taylor (36), 
Vulcoid(7), 





(See om page 589° 4, 6, 7, 9, 10, 13, 14, 15, 16, 17, 20, 24, 26, 31, 35, 37, 39, 40 
for key to numbers) 





7, 24, 30, 34, 
36, 38 
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Wilmington (38) 





Cellulose 
paper 
base 


Cotton 
fabric 


base 


PHENOL- FORMALDEHYDE LAMINATES 


Cotton 
web 
base 


Nylon 
fabric 
base 


Glass 
fabric 
base 


ishestos 
fabric 
base 


Asbestos 
paper 
base 


Wood 


base 





275-350 
1000- 1800 
1. 28-1.40 


21.8-19.7 


8000-20000 


8-20 


—_____—_+-—— -—— + -- - {- 
20000-40000 30000-44000 | 32000-47000 
tH -— 


8 


10500-30000 16000-30000 | 


T 
t 
t— 
= 


275-350 
1000-1800 


~ 21.320.4 


5-15 


6 


———— SS 


8-15 


9000- 14000 


700-1400 
M70-M120 | 
1.8 


a = 
0.380.41 | 


1430 | 1832 | 


T 
225-250 | 


T 44000-18000. 


1200-2500 


1.30-1.36 
= - 7= 


, : -_ ——— 
9000-16000 | 14000-16000 | 


| 


275-350 

~ 1000-1800 

~ -1.31-1.37_ 
21. 1-20. 2 


} 


611 





12600-14000 


—+- 


—_+-—— 


275-325 
1000- 1800 
1.15-1.19 


24.0-23.2 


a 


~~ §000-9500 


1000- 1500 / 


10000-13700 


275-350 
1000- 1800 
L418 
19. 7-15.4 

~ 9000-25000 _ 

10-20 


== 





~~ M90-M115 


225-250 


~ M100-M110 











"250-> 320 | 


35-200,000 10-5000 


> 320 





30000-50000 





10 10.3913 | 


1010-1912 





7x 1013 





300- 1000 


T 
| 
| 





~ 150-600 


360-600 


300-900 





120-440 





300-450 


250-700 


300-350 
1000- 1800 
1. 55- 1.80 
17.8-15.4 

10000-12000 

3.515 


30000-40000 
7 


> 10000-35000 


12 


—— 
19000-21000 


‘M70-M115 
4.6 


0. 23-0. 27 3 : 


300- 350 
1000- 1800 
1, 65-1. 83 
16,8 15.1 
5000- 15000 


18000-20000 


9000- 13500 


0.8-1.9 
600- 1000 
M100 


~ 160-250 


390-320 


1000- 2000 


21. 
16000-32000 
37 


12000-21000 


25000-40000 


+ 


M90-M105 


0, 2-0. 4 
~ 0,611, 6.5 II 
150-200 
> 320 
0. 25-335 


420-200 





10-60 


40-100 


30-50 





5.0-10 


3. 7-4,2 


— 





4.2-6.5 


3. 6-4. 1 


4.8 





~ 0,020, 10 


5.0-7.0 
0.04-0. 50 


5. 5-7.0 
0. 10-0. 5 


333.9 
0.01-0.02 





0.03-0.07 


0.04-0.09 


0.01-0.02 


3. 7-6.0 


0.015-0.017 


0.01-0.02 


0. 15-0. 20 





0.02-0.08 


0.05-0. 10 


0,06-0. 10 


0.0 15-0.040 


0.0 1-0,.05 


0. 10-0. 15 





Tracks 


Tracks 


Tracks 


Tracks 


Tracks 


Tracks 





0, 2-3.0 


0.8-2.0 


1, 2-1.6 


0. 2-0. 35 





Very low 





Very low 





Very low 





Slow 





mS 





0.3-2.5 


0. 08-0. 14 
Tracks 


0.4-2.0 





Approx. nil 





Lowers surface resistance and general darkening 


Approx. nil 








None to slight depending on acid 


| 0.05 
Tracks 
2.511 

| 


Very low 





Decomposed by oxidizing acids; reducing and organic acids none to slight effect 





Slight to marked depending on alkalinity and grade 





Attacked by strong alkalies unless a special alkali-resistant resin is used 





None on bleed-proof materials 





Fair to excellent Fair to good 





Aqualite (24), Capac (3), Celoron (7), Consoweld (5), Decarlite (8), Dilecto (7), Farlite (12), Formica(14), 
Gillfab (16), Hi-Den (27), Insurok (29), Lamicoid (22), Micarta (37), Nevamar (23), Norplex (25), Ohmoid (38), 
Panelyte (26), Phenolite (24), Pregwood (14), Resilyte (2), Ryertex (32), Spauldite (34), Synthane (35), 
Taylor (36), Tensilite (19), Textolite (15), Trevarno (4) 





2, 3, 4, 5, 7,8, 11, 12, 14, 15, 16, 18, 19, 22, 23, 24, 25, 26, 27, 29, 32, 34, 35, 36, 37, 38, 40 





LAMINATES CHART 








EPOXY 
LAMINATES 
Glass 
fabric 


base 


PROPERTIES® 


| 
ae - 


| Cellulose 
| paper 
base 


MELAMINE-FORMALDEHYDE LAMINATES 
— te 


| 





Cotton 
fabric 


base 


Asbestos 


paper or 
fabric 
base 


T 
Glass 
fabric 


base 





1. Laminating temp., °F. 180-370 


270-320 


270-320 


270-320 


270-320 





2. Laminating pressure, p.s.i. 10-1800 





1000-1800 _ 


1000-1500 


1000-1800 


1000-1800 





1,7-1.9 


1,40-1.55 


1,.35-1.5 


1,75-1.85 


1,82-1,98 





3. Specific gravity, D792 


19, 1-17.8 


20, 5-18.5 


15. 8-14.9 


J 

} 

- 
+ 

| 
——+ 


15, 2-13.9 





4. Specific volume, cu. in. per lb., D792 


5. Tensile strength, D638, p.s.i. 33000-50000 


10000-25000 | 





9000-19000 


6000-12000 


++ 
25000-40000 








25-35 


6. Modulus of elasticity in tension, 





ae __ 50000-90000 


D638, 105 p.s.i. = 
7. Compressive strength, D695, p.s.i. 


——___ > an ee i 


30000-48000 


10-19 


16-22 





33000-46000 


27000-50000 


30000-85000 | 
— + 





8. Modulus of elasticity in compression, 
D695, 105 p.s.i, 
9. Flexural strength, D790, p.s.i. 


— ~f- 


47 





40000-65000 | 
+ 








aoe | 


10. Modulus of elasticity in flexure, 





D790, 105 p.s.i. 
11. Shear strength, D732, p.s.i. 





12. Modulus of elasticity in shear, 
10” p.8.i. 





13. Bearing strength, D953, p.s.i. 


14. Impact strength, Izod, D256, 
ft.-lb. per in. of notch 





0.75-4 


5-15 








15. Bond strength, D952, Ib. 


800-1500 


1500-2300 | 





16, Hardness, Rockwell, D785 M105-M120 


M110-M125 


+ 
| 


M110-M120 


M110-M118 


M115-M130 





17. Thermal conductivity, C177, 7.1-7.4 


10~* cal. /sec./sq. cm./1°C./cm, 





18. Specific heat, cal. per °C. per gm. 





-—— > ~S, 


19, Thermal expansion, D696, 10-5 per —C. 1,0-1,2 





20. Resistance to heat (continuous),” °F. 250-360 


225-275 





21, Heat distortion temp., D648, °F. 355-375 





22. Insulation resistance (96 hr. at 90% 50000- 100000 


R.H. and 35°C.), D257, megohms 


270-320 
1000-1800 
1,80 
15,4 
16000-25000 


60000 


21000-28000 


__ 1400-2000 


_M115-M125 





23. Volume resistivity (50% R.H. and 
___25°C.), D257, ohm-cm, 





24, Dielectric strength, short-time, 400-750 


__1/8-in, thickness, D149, volts per mil 


200-450 





25. Dielectric strength, step-by-step, 300-600 


_1/8-in, thickness, D149, volts per mil 


150-350 


150-350 





26. Dielectric strength, step-by-step, 
ii to lamination, KV/in. 


35-110 


12-50 


15-75 





27. Dielectric constant, 60 cycles, D150 4, 2-6.5 


7.5-8.6 


6. 5- 10,0 





28. Dielectric constant, 103 cycles, DiSO | 


7.9 


7,3-8.3 


6. 1-9.5 





29, Dielectric constant, 10° cycles, D150 | | 4. 5-5. 3 


6. 4-8.5 


6, 2-8,0 


6.0-9,0 





30, Dissipation factor, 60 cycles, D150 0.003-0,015 


4 


0.06-0, 15 


0.04-0, 10 





31, Dissipation factor, 10° cycles, D150 


0.057 


0.03-0,09 


0,.012-0,03 


0,004-0,05 





32. Dissipation factor, 10° cycles, D150 0.015-0.025 


0,.035-0.05 


0.03-0,07 


0. 12-0, 22 


0,011-0,025 


0.006-0.08_ 





33, Arc resistance, D495, sec. 15-130 


100 


120-135 


175-200 


170-200 _ 





34. Water absorption, 24 hr., 0.05- 0, 25 


___1/8-in. thickness, D570, % | 


1,0-2,0 


1,0-2.0 





1,0-5 


1,0-2.5 





35, Burning rate, D635 | Slow 


Approximately nil 





Nil 





36. Effect of sunlight | Slight color change 


Slight color change 





37. Effect of weak acids, D543 None 


Slight to 
marked 


Slight to 
marked 


None 





38. Effect of strong acids, D543 Slight 


Decomposes 





39, Effect of weak alkalies, D543 None 


None 


None 


None 


None 


None 





40, Effect of strong alkalies, D543 Slight 


Attacked 








Attacked 





None 


Attacked 








41, Effect of organic solvents, D543 None 


None on bleed-proof materials 





42. Machining qualities Good 


Fair 


Fair | 


Fair 


Fair 





Dilecto (7), For- 
mica (14), Gillfab 
(16), Helix (1), 
Norplex (25), 
Phenolite (24), 
Renite (41), Sun- 
form (9), Synthane 
(35), Taylor (36), 
Textolite (15), 
Trevarno (4) 


43. Trade designations (see list of 
manufacturers opposite for 
key to numbers) 


Aqualite (24), Celoron (7), Consoweld (5), Decarlite (8), Dilecto (7), Farlite 
(12), Formica (14), Hi-Den (27), Insurok (29), Lamicoid (22), Lamin-Art (11), 
Micarta (37), Nevamar (23), Norplex (25), Ohmoid (38), Panelyte (26), 
Phenolite (24), Pionite (28), Pregwood (14), Resilyte (2), Richelain (29), 
Ryertex (32), Spauldite (34), Synthane (35), Taylor (36), Tensilite (19), 
Textolite (15) 


— 





44, Manufacturers (See list opposite 
for key to numbers) 


1, 4, 7, 9, 10, 14, 
15, 16, 24, 25, 35, 
36, 40, 41 





2, 3, S, 7, 8 11, 12, 14, 15, 18, 19, 22, 23, 24, 25, 26, 27, 28, 29, 32, 34, 35, 36, 
37, 38 
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LIST OF MANUFACTURERS AND SUPPLIERS* 


TEFLON LAMINATES SILICONE LAMINATES | = LiGNIN . 
Ceramic Glass Glass Asbestos PLASTIC 


fiber fabric fabric fabric (Laminated) 
base base 


Biggs Co., Inc., Carl H., 2255 Barry Ave., Los Angeles 
64, Calif. 
Buckstaff Co., The, Oshkosh, Wis. 





base 


3. Capac Industries, Inc., S. Main St., Capac, Mich, 
430-480 275-365 Coast Mfg. and Supply Co., Livermore, Calif. 
1 2000-25000 5. Consoweld Corp., Wisconsin Rapids, Wis. 


NS a a a eo . 
m 1. 35-1.45 . Continental Can Co., Inc., 4300 N. Port Washington Rd., 








U- 180¢ 
1,80 | 19-22 ‘ * 
5.4 | 146-128 , 17,3-14.5 21.6-19.0 | Milwaukee, Wis. 


—- 


250% ~ 1500-4000 | 0- 10000-30000 2 . Continental-Diamond Fibre Co,, Newark, Del. 











i _— ey 15-20 . Decar Plastic Corp., Middleton, Wis. 

’ . Electro-Technical Products, Div. of Sun Chemical Corp., 
1000 | ; 35000-46000 113 E. Centre St., Nutley 10, N.J. 

mj ees = os . Emerson and Cuming, Inc., 869 Washington St., Canton, 








Mass. 

. Fabricon Products, Div. of Eagle-Picher Co., 1721 
Pleasant Ave., River Rouge 18, Mich.; 6430 E. Slauson, 
Los Angeles, Calif. 

Farley & Loetscher Mfg. Co., Dubuque, Iowa 

. Flexfirm Products, 2300 North Chico Ave., El Monte, 
Calif. 

Formica Corp., The, 4614 Spring Grove Ave., Cincinnati 
32, Ohio 

General Electric Co., Coshocton, Ohio 

Gill Corp., M.C., 1422 Potrero, El Monte, Calif, 

Glastic Corporation, 1823 E. 40th St., Cleveland 3, Ohio 
Haskelite Mfg. Corp., Grand Rapids 2, Mich. 

j.P. Lewis Co., Beaver Falls, N.Y. 





)- 28000 











































































































0, 25-0. 27 Lunn Industries, Inc., Oakwood Rd. & W. lith St., 
0.5-1.0 Huntington Station, L.I., N.Y. 
400-S00 Masonite Corporation, 111 West Washington St., Chicago, 
500 
Ill. 
#300000 Mica Insulator Co., P.O. Box 1076, Schenectady 1, N.Y. 
1.6 x 10!2 3 National Plastic Products Co., Odenton, Md, 
. National Vulcanized Fibre Co., Wilmington 99, Del. 
-_+ 
200-480 135 (% in.) Northern Plastics Corp., La Crosse, Wis. 
ee Panelyte Div., St. Regis Paper Co., Enterprise Ave., 
150-350 105 (% in.) Trenton, N. J. 
-—— —| + Parkwood Laminates, Inc., 24 Water St., Wakefield, Mass. 
25-55 ‘i Pioneer Plastics Corp., 28 Goodhue St., Salem, Mass. 
3,794.3 6 (Me in.) | . Rithardson Co., The, 2747 Lake St., Melrose Park, Ill. 
37-43 cin Rogers Corp., Rogers, Conn. 
37-4.3 Russell Reinforced Plastics Corp., 4S. 13th St., Linden- 
0.0005-0.0055 hurst, L.1., N.Y. 
0.0006-0.0035 . Joseph T. Ryerson & Son, Inc., P.O. Box 8000-A, 
0.0015-0.003 fe Chicago 80, Ill. 
150-250 - 135 Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, 
0. 15-0.65 1.0-1.5 2.5 (% in.) N.Y. 
Synthane Corp., Oaks, Pa. 
Nil Very low Nil Slow . Taylor Fibre Co., Norristown, Pa.; La Verne, Calif. 
Nil Nil Nil Slight . Westinghouse Electric Corp., P.O. Box 868, Pittsburgh 
None None None Very slight | None to slight 30, Pa. 
= . Wilmington Fibre Specialty Co., New Castle, Del. 
38. | __ Attacked by HF only Some attack | Some attack Poor . Woodall Industries, Inc.,, 7565 E. McNichols Road, 
39, None None Very slight Very slight i Detroit 34, Mich. 
©. | __ Slight Slight Attacked Attacked Zenith Plastics Co., 1600 West 135th St., Gardena, 
41.|__ None None Attacked by some Slight Calif 
a 42. \Fair to good Good Fair Fair Good __| - Ren Plastics, Inc.,, 3179 S. Cedar Rd,, Lansing 4, 
arlite 43, |Duroid (30) - Dilecto (7), Formica (14), Benelex (21) Mich. 
t (11), Gillfab (16), Lamicoid (22), 
Micarta (37), Panelyte (26), *The values for the properties in this chart are based upon maxi- 
9), Phenolite (24) Sunform (9) mum and minimum figures submitted by a number of manufacturers of 
’ F The manufacturers should always be consulted 


. Synthane (35), Taylor (36), each type of laminate. 
before making a choice of laminate. 


Textolite (15), Trevarno (4) 

*D numbers refer to A.S.T.M, methods, 

> The values reported for this property depend on the size and 
shape of the test piece and the molding conditions. The maximur 
- permissible service temperature will vary with the formulation of the 
4, 7, 9, 10, 14, 15, 16, 20, 22, material, design of the part, and service conditions such as amount 
24, 26, 35, 36, 37, 40 of stressing, humidity, etc. Requirements for resistance to heat 
should be considered a special problem. 




















LAMINATES CHART 





£ 
2) 
a 
U 
” 
= 
” 
® 
oO 
©) 
= 
a 
o 
= 
= 
a 
® 
. 
a 
” 
% 
i 
| 
> 
3 


PROPERTY 
Resin number 


Identity 


Viscosity at 
25 C., cp. 


Storage life 
of resin 


Resin content as 
applied, % 
Storage life 

of treated 


material 


Curing cycle 
Pressure, p.s.i. 


Temperature, °F, 


Time, min. 


PROPERTY 
Resin number 


Identity 


Viscosity at 
25 C., cp. 


Storage life 


of resin 


Resin content as 
applied, % 


Storage life of 
treated material 


Curing cycle 
Pressure, p.s.i. 


Temperature, “py. 


Time, min. 


PROPERTY 


Resin number 


Identity 


Viscosity at 
° 
25 C., cp. 


Storage life of resin 


Resin content as 
applied, % 


Storage life of 
treated material 


Curing cycle 
Pressure, p.s.i. 


Temperature, oF, 


Time, min, 


| polyester 


| 
i 


| Room temperature to 260, depending on the catalyst system and amount of resin 
4 


T 


| 
| 


ALK YDOL 
LABORATORIES, INC. 
Chicago 50, Ill. 


SHERWIN-WILLIAMS CO., PC&C Division, 260 Madison Ave., New York 16, N.Y. 


AA 5289 | AA 4540 AA 4544 AA 4545 Alk-O-Flex 452 
| 
; + ; + 
Flexible | Fire-retardant | Rigid; light- | Non-air- 
polyester | polyester | stable | inhibited 


| polyester | polyester 


XFR-10 XFR-11 


Rigid; gen- Rigid; gen- Epoxy resin 
eral-purpose| eral-purpose 
polyester 
} } t 

1760-2270 100-150 320-400 500-885 


500-885 500-885 


40°F.: over 1 yr. 


No catalyst, in dark: 77°F.: jane hte 


} 66-68 66-68 66-68 | 


66-68 | 66-68 


1% benzoyl peroxide at 77 °F. and in dark: 4 to 6 days 


Contact and up 


Heat cure: 1 to 30 depending on the catalyst system and amount of resin. 
Room temperature cure: 5 min. to several hours depending upon conditions. 








GENERAL ELECTRIC COMPANY, | Plastics Avenue, Pittsfield, Mass. (see also p. 597) 


AR480 | AR493 AR499 


| | 


Unsaturated polyester resin 


AR401 AR403 ARSO1 


600-900 
adjustable 


200-300 


3,000-4,000 
adjustable 


1,700-2,700 
non-adjustable 


600-1,000 | 1,700-2,700 
adjustable 


adjustable | adjustable 


Refrigerated: 
6 mo, at 77 °F. 
In absence of 
light: 3 mo. 


No catalyst, refrigerated: indefinitely 
No catalyst, room temperature: 4 mo. (min.) 


30 to 80 


With 1% benzoyl peroxide 4 days at room temperature At 77°F.: 4 mo. 


Contact to 300 (or beyond if desired) 


Matched-die molding and laminating: 230-260. 
Also room temperature cure with accelerators. 


Heat cure: 1-30 depending upon temperature and conditions. Room 
temperature cure: 5 min. to several hours depending upon conditions 


THE GLIDDEN COMPANY, 11001 Madison Ave., Cleveland 2, Ohio 


Glidpol 
4000 
Series. 
Coating 
resins 
at 100% 
reactivity. 


Glidpol 
1018, 
Fire 

retardant; 
rigid. 


Glidpol 
1017. 
High heat 
distortion; 
rigid. 


Glidpol 
2002. 
Flexible. 


Glidpol 
1019, 
1020. 

Semi-rigid, 
resilient 


Glidpol 
1001, 1005, 
1012, General 
purpose; 
variable- 
reactivity; 
rigid. 


Unsaturated polyester resin 


| 1500 1700 


4 to 6 months at 77 °F. 


65 to 75 50 to 100 


2 hours to 5 days depending on catalyst used. 


Capable of 
—————— air dry in 4 
hr. Cured at 
elevated tem- 
peratures (200 
-300 °F.) in 2 
to 15 min. 


Contact pressure to 800 
Room temperature to 260, depending on resin and catalysts. 


2-5, depending on temperature, catalysts, and resin mass. 


+ 


TECHNICRAFT CO. 
1156 Commonwealth “ee 
Boston 34, Mass. 


Chemigias 
embeddin 


Styrene 


polyester 


: > lyr. 
F.: >9 mo, 


container 


50-75 


1% catalyst: 10 hr, 


Contact to 200 


24-48 hr. with 1% cat, 
30-40 min. with 1% cat. & 
Promoter; 10 min. with 1”, 
C & P plus infra-red or 
ultra-violet 

(small castings) 


EMERSON AND 
CUMING, INC. 
Canton, Mass. 


| Ecco L65. Low ele 
loss 
+ 


Cross-linked styrene 


Contact and up 


150-250 





Silicones Div., 
Union Carbide and 

Carbon Corp., 
New York 17, N.Y 


Union Carbide 
R-63 


| Silicone 
| 30-50 
| 


Room temp.: >6 mo. 


- 
4 rs 


i 
T ” Catalyzed: 1-2 days. 


1000 Ib. 
340-480 


% to 2 hr.; post-paked 
if cured at <400 F 
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+ 
ATLAS POWDER COMPANY 

PROPERTY AMERICAN CYANAMID CO., 30 Rockefeller Plaza, New York 20, N.Y. Wilmington 99, Del. 
Resin number Laminac 4101, Laminac Laminac Laminac Laminac Laeminac Atlac 382. Atlac FP. 
4109, 4110, 4134. 4146. 4190 Series. 4202. 4232 Chemical Fire-resistant 
4111, 4116, Flexible Fire- Light Non-volatile 4233. resistant 
4119, 4120, resistant stabilized High heat 
4123, 4128. resistant 
t General purpose l 
Identity Styrene modified polyesters Dially! Triallyl Unsaturated polyester 
P phthalate cyanurate resin (solid) 

; ; modified modified 
Viscosity at | 200- 25,000 250-275 350-400 120,000- 150,000 In 35% styrene: In 30% 
5°C., cp. 8000. In 50% styrene: 
a =e styrene: 500 | 4000 
Storage life Greater than 3 months at 77 °F. Indefinite 


of resin 














———S uh 


Resin content as 100% reactive 100 (as supplied) 


applied, 7 , ——— Ee eae ia 7 P : 

Storage life of From hours to days depending on catalyst formulation, type of resin and temperature Room temperature: 

treated material of storage 1 day up to 6 mo. 
—-— — 7 —— 








Curing cycle , 
Pressure, p.8.i. sii From contact to 1000 or higher na | Contact to 100 


Temperature, F. Room temperature to 275, depending upon catalyst and 200-300 180-500 





Room to 320, depending 


promoter used. on catalyst 








Time From 1 to 30 min. at oven temperatures to several hr. From 10 min. to several 1 min. up to 30 min, de 
at room temperature hours pending on conditions 














COL UMBIA- AMERICAN 
SOUTHERN REINFORCED 
CHEMICAL PLASTICS 
PROPERTY SPECIALTY RESINS CO., 2801 Lynwood Road, Lynwood, Calif. CORP., 1 SALES, 650 S. 
Goteway Spring St., 
Center, Pitts- Los Angeles 14, 
burgh 22, Pa Colif. 


Resin number DurOpol DurOpol DurOpol DurOpol DurOpol Allyl diglycol CTL-91-LD 
104 109 120 190 2894 CW carbonate 
Cold cure resin 








. 2 
Identity Polyester Polyester Polyester- Polyester- Polyester- Allyl resin Phenolic 
styrene styrene styrene styrene styrene 

—E 


Viscosity at 2500-3200 900- 1300 800-1200 1750-2300 600-800 19.5 at 25°C. Can be 
25°C., cp. 6.4 at 70 °C. adjusted 
Storage life 70°F., dark: 75°F., dark: 75°F., dark: 70°F., dark: 70°F., dark: No catalyst: Must be 
of resin | >3 mo.; 105°F.,| >4 mo.; 105°F., | >4 mo.; 105°F., | >3mo.; 105°F., | >3 mo.; 105°F., | several months; refrigerated 
dark: 14 days dark: 14 days dark: 14 days dark: 14 days dark: 14 days with catalyst: 
approx. 2 wk. 








Resin content 
as applied, 7% 











Storage life of 70°F.: 36 hr. 75°F.: 24 hr. 75°F.: 30 hr. 70°F.: 36 hr. Room temp. : 
treated material 100°F.: 6 hr. 105°F.: 10 hr. 100°F.: 15 hr. 100 °F.: 6 hr. 1 mo, to indefi- 
(1% benzoyl (1% benzoyl (1% benzoyl (1% benzoyl * nite. Refrigerated: 
peroxide) peroxide) peroxide) peroxide) indefinite 





Curing cycle 70 and up, 
Pressure, p.s.i. |_ Contact and up Contact and up Contact and up Contact and up Contact and up | or vacuum 








Temperature, °F. Room temperature to 275, depending upon catalyst and promoter used. Start at 158. 260 plus 
Raise slowly postcure 
to 238. 


Time, min. 1/16": 2 i 1/8": 15-20 1/8" : 20-30 1/8": 15-20 1/8" : 4-6 hr. 45 plus 
1/8": 4 1/4" : 30-40 1/4" : 40-50 1/4" : 30-45 " 1/2" : 68 hr. postcure 
1/4":8 1/2": 45-55 1/2" : 60-70 1/2" : 45-75 

(at SO p.s.i.) (at 30 p.s.i.) (at 30 p.s.i.) (contact to 50 catalyst. 


p.s.i.) Pen ea oes 





























PROPERTY CELANESE CORPORATION OF AMERICA, Plastics Div., 290 Ferry St., Newark 5, N.J. 


Resin number MR-28VS MR-30V MR-31V Marcothix MR-33V MR-36R MR-37C MR-40R 
MR-28CS MR-30C MR-31C Resins MR-33C 
| MR-33H 


odin 


Identity Unsaturated polyester resin 














Viscosity at : Vv: 30 Vv: 50 Thixo- V: 600 2000 2000 
25°C., ep. : C: 300 Cc: 600 tropic C: 2,000 
: H: 35,000 


Storage life No catalyst, 70°F.: 6 mo. No catalyst, 70°F.: 3 mo. 
of resin 



































Resin content | 47-85 
as applied, % 





Storage life of : m 40 °F.: 
treated material > 1-2 wk. 
70 °F.: 
46 da. 


























Curing cycle 
Pressure, p.s.i. Contact to 100 Contact to 500 
Temperature, °F, 200-320 depending on catalyst. Room temperature curing with Marco Accelerators D and E. 

Time, min. 1 to 30, depending on catalyst, temperature, and pressure. 

















LOW-PRESSURE LAMINATING RESINS CHART 








PROPERTY 


INTERCHEMICAL CORPORATION FINISHES DIVISION, 1754 Dana Avenue, Cincinnati 7, Ohio 





Resin number 


Identity 


Viscosity at 
25°C., cp 

Storage life of resin 
oy, 


Monomer, % 


Storage life of 
treated material 


Curing cycle 
Pressure, p.s.i. 
Temperature, °F. 


Time, min. 


IC-766 1C-625 


Rigid, 
fast cure 


600-700 


IC-401 
Flexible 


IC-382 


IC-433 
Resilient, 
high-impact 


420-500 


IC-312 IC-336 


Standard HV rigid, 
general-purpose | stain resistant 


2100-2700 





FR 
Polyester 
2100-2700 | 





Rigid, 


Rigid, 
chemical-resistant non-volatile 


2100-2700 





45,000-75,000 300 45,000 

















00°F: 9012 mor; 75°F.1 46 mo; 05°F 1 2-3 mo. 


[Siyrene 32 | Siyrene 20 [Styrene 26] Styrene 30 [Styrene 35] Styrene 30 [Styrene 25] 


Catalyzed with 1% benzoyl peroxide: Room temperature: 3-5 days; at 100°F., >24 hr. 





Styrene 30 DAP 





0 to 500 


Room temperature to 250, depending on the catalyst system and amount of resin 





1 to 30, depending on temperature, catalyst system, and amount of resin. 











PROPERTY 


CIBA COMPANY, INC., 
Plastics Div., 


INTERCHEMICAL CORPORATION FINISHES DIVISION, 
1754 Kimberton, Pa. 


Dana Avenue, Cincinnati 7, Ohio 





Resin number 


Identity 


Viscosity at 

25°C., cp 

Storage life of resin 
oO, 


lo 


Monomer, 


Storage life of 
treated material 


Curing cycle 
Pressure, p.s.i. 


Temperature, "?. 


Time, min. 


Araldite 6005, 6010, 
6020, 6071, 6075 


Epoxy resins 


Araldite 502, 6005, 
anne 6010, 6020 


Epoxy resins 


IC-671 IC-947 IC-730 





Resilient, 
high tensile, 
good hot strength 
2400 


Resilient 
polyester 


"Resilient, 
non-volatile 


Rigid, 
fast cure 





8,000-11,000 | 60,000 | 900-1100 Can be adjusted to suit ~ 2,500-25,000 








_____ 60°F: 9-12 mo.; 75°F .: 46 mo.; 85°F.: 23 mo. 
Vinyltoluene 30 | DAP Styrene 30 [ None [_ Styrene 30 
Catalyzed with 1% benzoyl peroxide: Room temperature: 3-5 days; 
at 100°F., >24 hr. 


At least one year 
30-35 


At least one year 
3-35 


Dicyandiamide: unlimited at 
room temp. 

Methylenedianiline: 2-3 wk. at 
room temp.; 6 mo. at 40°F. 

Di inodiphenyl 1f, 3 


mo. at room temp. 





Depends on curing agent 














Contact and up 
60-350 


Contact and up 
Dicyandiamide: 345 
Methylenedianiline: 300 
Diaminodiphenyl sulfone: 300 


Dicyandiamide: 30 

Methylenedianiline: 5-30 

Diaminodipheny! sulfone: 60 
(with accelerator) 


0 to 500 
Room temperature to 250, depending on the catalyst system 
and amount of resin 











1 to 30, depending on temperature, catalyst system, 
and amount of resin. 

















PROPERTY 


MOL-REZ DIVISION, American Petrochemical Corp., 
3134 California St., N.E., Minneapolis 18, Minn. 





Resin number 


Identity 

Viscosity at 
25°C., cp. 

Storage life of resin 


% 


Monomer, 
Storage life of 
treated material 
Curing cycle 
Pressure, p.s.i. 
Temperature, a 


Time, min. 


Pleogen 1150 
Resilient, 
general purpose, 
hand layup 


Pleogen 1402-1406 
Flexible- 
for impact 
strength 


Pleogen 1200 
Casting 
resin 


Pleogen 1006 
Rigid, general ; 


purpose, hand layup, 
medium viscosity 


2-5 days in dark, when catalyzed with benzoyl peroxide 


Pleogen 1000-1100 
Rigid, general 
purpose, hand 

layup 


Pleogen 1300 
Rigid- 
laminating 
resin 

















1S * chews 
330-380 L 


Polyester-styrene 
2000 | 2000-2500 | 





200-450 650-850 





Several months in dark 
2S 27 











Contact to 300 
Room to 250, depending on catalyst 
2 min. to 48 hr. depending on catalyst system used 

















PROPERTY 


MOL-REZ DIVISION, American Petrochemical Corp., 
3134 California St., N.E., Minneapolis 18, Minn. 





Resin number 
Identity 


Viscosity at oa 
25°C., cp. 


Monomer, % 


” Storage life of 
_weated moterial 
Curing cycle 
Pressure, p.s.i. 


oP. 


Temperature, 


Time, min. 


es = 
Storage life of resin L 


Pleogen 2001 
Translucent 
gelcost 


Pleogen 1850 
Highly thixotropic 
resilient resin 


Pleogen 1813 
Semi-thixotropic 
rigid resin 


Pleogen 1800 
Highly thixotropic 
rigid resin 

Polyester-styrene S - 


Grease-like | About 1000 Grease-like | Very heavy 


Pleogen 1700 
Rigid, high-viscosity 
overlay resin 


Pleogen 1501 
For matched metal 
die molding 


























Several months in dark 
il 38 | I 


2-5 days in dark, when catalyzed with benzoyl peroxide 





3% 








Contact to 300 
Room to 250, depending on catalyst 
2 min, to 48 hr. depending on catalyst system used 
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= LOVEN CHEMICAL 


PROPERTY H. H. ROBERTSON CO., 2407 Farmers Bank Bldg., Pittsburgh 22, Pa. OF CALIFORNIA, 
Newhall, Calif, 








arn number Stypol 16B Stypol 25 Stypol 4051 Stypol 407 : Stypol 405 — cL Stypol 100S Stypol 12 Loven LLR 26044 





VHHDT VHHDT Resilient HHDT Rigid Light sta- Flexible Phenolic resin 

rigid rigid polyester rigid polyester bilized rigid polyester 
polyester polyester polyester polyester 

Viscosity at 10,000- 3000-5000 1500- 1800 1500-1800 | 2000-2500 600-900 300-500 


25°C., CPe 20,000 — 


Identity 




















77°F.: >3 mo. Room temp.: 2 mo. 


Storage life 
40°F.: >1 yr <60 °F.: 5 mo. 


ofresin - —— 


Resin content 30 to 60 30-50 
as applied, % — svesetlaieinkculiviiapiteatanetcenaniiai — = 


<70°F.: 6 mo. 








— a a 77°F.: 5 days, except Stypol 114 which is 2-3 days. 100°F.: several hr. 
treated mate’ a oe ere a mene a 





Curing cycle 


Pressure, p.S-i. Contact and up 


Contact to 100 


—— — — - 





180 to 250, depending on catalyst. Room temperature cure possible with promoters. 300-350 on one side 


Temperature, °F. 
For best properties, low temperature gelation, followed by elevated temperature postcure 





1/8": 3-30, depending on temperature and catalyst 3-15, depending on 


Time, min. 
conditions 














PERTY BRITISH RESIN PRODUCTS LIMITED 
PRO Devonshire House, Piccadilly, London, W.1., England 





Resin number Cellobond | Cellobond | Cellobond | Cellobond/|Cellobond| Cellobond | Cellobond | Cellobond | Cellobond| Cellobond Cellobond 
A. 262 A. 264 AX. 2623 | AX.2652 | AX. 2660 AX. 2530 AX. 2531 A. 250 AX. 2571 | AX.2572 AX. 2590 
Rigid, Rigid, Rigid, Rigid, Rigid, Rigid, Rigid, Rigid, Rigid, Rigid, Flexible 
general- general- general- general- heat transparent |transparent; chemical | chemical | chemical | plasticizing 
purpose purpose purpose purpose | resistant roofing roofing resistant | resistant resistant resin 
sheet sheet | 











= Eee 











Identity Polyester/styrene Polyester 


— — —_ - — 4 


ge lg 200-1200 | 1400-1900 | 500-00 | - 800-1200 | 240-320 | 80-125 | 1900-260 | 100.200 | 100-200 








20,000-25,000 





>12 mo. at 
77°F., sealed, 
in dark 


Resin content as 70 73 65 65 65 70 55 70 ] 60 60 100 
applied, % a SES Ce 


Storage aad 6-9 mo. at 77°F., sealed, in the dark 
of resin ; 











Storage life of About 5 days with 1% benzoyl peroxide 
treated material About 2 days with 1% MEK peroxide or HCH 





Curing cycle 
Pressure, p.s.i. Contact to 300 





Temperature, °F. a Room to 250, depending on catalyst 


Time, min. Hot curing: 3-15 min. 
Cold curing: 44-6 hr. 














THE GENERAL TIRE 
BRITISH RESIN PRODUCTS LIMITED, AND RUBBER CO., 


Devonshire House, Piccadilly, London, W.1, England Chemical Div., 
Akron 9, Ohio 


PROPERTY 





Resin number Cellobond Cellobond Cellobond Cellobond Cellobond Glykon Glykon 
AX, 2591 A. 263 AX. 2540 A.251 AX. 2601 ‘i F-700. R-312. 
Flexible Export Export Export Preforms Flexible Resilient 

plasticizing version of version of version of 

resin A. 262 AX. 2530 A.250 


Identity Polyester/ Polyester (styrene monomer free) Polyester Polyesters 
styrene emulsion 
a a 


Viscosity at 300-600 1150-1500 260-340 2600-3600 ~ 65 (50% in 
25°C, cp. (70% sol.) (70% soi.) (70% sol.) __| __ Styrene) 


Storage life of >12 mo. at 77°F., sealed, in the dark 3 mo, at 77°F., 12 mo. 
resin sealed, in 


Resin content as 7 Pe iad aes _ 
‘ie oe » |» m 
































Storage life of About 5 days with 1% benzoyl peroxide A few days | 2-3 days at 77°F. (dark) 
treated material About 2 days with 1% MEK peroxide or HCH 








Curing cycle | 
Pressure, p.s.i. Contact to 300 Nil 


Temperature, °F, Room to 250, depending on catalyst Hot air drying Room temperature and up 
depending on conditions 


Contact and up 





Time, min, Hot curing: 3-15 Related to drying 1 min, and up depending 
Cold curing: 4-6 hr. conditions on conditions 














LOW-PRESSURE LAMINATING RESINS CHART 





Molding 
Qualities 


A.S.T.M. TEST METHOD 





P-Poor 
F-Fair 
G-Good 
Exc.-Excell 


PLASTICS 


No filler 


Woodflour and cotton , flock filler 


Aehestne filler 
Mica filler 
|Glass fiber filler 


ntpoesnted fabric and cord filler 


/Patp preformed and molding board 


MOL DING 


|, Woodflour and 
aw with). 
butadiene- 
acrylonitrile 
copolymer 


Asbestos filler 


Rag filler 


No filler 


Mineral filler 


(2) 
z 
a 
Wu 
(2) 
> 
x 
Wu 
a 
=) 
< 
= 
a 
° 
uw 

. 
2 
uJ 
=x 
a 


PHENOL-FURFURAL COMPOUNDS 


Asvestos filler 





Casting resin, mochenioal grade 





Pant Molding Compounds (Asbestos filler) 


a Sie 
Urea-formaldshyde Molding Compound und ue “filler). 


sneumnainiaiens — 


No filler 


Alpha cellulose filler 


ee 


Cellulose filler 


MELAMINE. 
FORMALDEHYDE 
MOLDING 
COMPOUNDS 


Flock filler 


Aabeotes filler 


Macerated febate filler 





Ma cerated fabric filler 


Glass fiber filler 


Epoxy Cast Resin (No filler) 


Pelysulfide Epoxy Costing Roches 


Ashestos filler 


aincsal filler 


SILICONE 
MOLDING 
COMPOUND 





|Gtass 4 fiber filler 


Ethy! cellulose molding 


cettucose | *"°** 

ACETATE Molding and 

CELLULOSIC 
MOLDING 


COMPOUNDS 


Cellulose acetate, high acetyl 


Compression 
Molding 
Temperature, 


°F, 


So 
£38 8 
270-320 
call 
290-380 
270-380 
rE 
280-350 
a 
280-350 
aii 
280-380 
pote 
290-350 
te 
300-360 
ome 
310-360 
tee 


310-360 
oe 


275-300 
275-350 
se 
300-330 
os 
280-370 
et 
290-360 
coe 
275-330 
ol 
280-340 
~— 
275-330 
a 
300-350 
ee 


280-340 
ow 


PROCESSING QUALITIES 


Injection 
Molding 
Pressure, 
Pe Se i. 


Compression Injection 
Molding Molding 
Pressure, Temperature, 


PoBeie °F, 


Compression 
Ratio 


2.0 
2. 1+3,1 
2.2-2.5 
4-7 
oe 
2. 1-2.5 
5-10 
econo 


5-10 
i ieeaned 





Plastics Properties Chart 




















PHYSICAL PROPERTIES 

















































































































































































































: _ ey = | ! S al — 
mpact Strength, 

Mold P Specific Retenets Tensile bee . Compressive Flexural ft.-lb,/in, of Herd | avert 
ssion | Shrinkage, Covity —? inden, %p, Strength, | Elongation, % | ~Tonsion ar Serangth, §—Ploteh (4x ln) pociwell | ealas 
jo in. /ine revity cu. in. /Ib. ae: p.si. 10° ‘ p.s.i. p.s.i. Notched Bar, | en | ) 

p.s.i. jem, /1 
Izod Test) | 
-——_——— —_—_— j | 
- D792 D792 D542 D638, D651 D638 D638 D695 D790 D256 | D735 | C 
oT ——— oceiee is 
<=Compression | | 
I=Injection — Log. } | 
SsS8] vee 2 ~worl 8888 gee s8288 | 2888 “ | 
i > 2 > = | 
~ Sle éaeécdcéca aaa nnd 24323 aeeaea e#S88le & 8 gs Sasss SRsees #88 oem wS | - 
Neel | sans | Ph | a! |G |S | ii | Gala | i | ieee | 
2.5 0.010-0.012 1. 25-1.30 22,2-21.3 1.51.7 || 7000-8000 | 1.01.5 |  7.5-10 | 10000-30000 | 12000-15000 0, 20=0,36 M124-M128 | 
. . » iectaedcanaal o s © | ; oe } = 
4.4 0.004-0.009 1,321.45 20. 9-17.8 - 6500-8500 0.4-0.8 8-12 22700-36000 8500-12000 0.24-0.60 r M100-M120 I 
—- - 7 ~ ® hal om i | ~~ 
14 0.0005-0.006 1.52-2.0 18, 2-13.8 - 4000-9000 0.18-0.50 10-25 15000-35000 7000-15000 0.27-3.5 M95-M115 l 
ase neem cs seme as eel pear a. N 
a7 0.0005-0.005 1.75-1.92 15.8-14,3 - 5000-7000 0.13-0.5 30-50 15000-25000 8000-12000 0. 30-0, 38 M100-M110 
a = - ~ . — - a | { 
1 0.0001-0.001 1,75-1.95 15.8-14.1 - 5000-10000 0.2 33 17000-26000 0000-6 10-50 af 
Py 2 = * eat e * oo . panne od | €95-04100 M 
18,0 0.002-0.009 1.36-1.43 20. 4-19.4 - 3300-9000 0.37-0.57 9-13 15000-30000 8500-15000 0. 75-8.0 M95-M120 || 
Sie all Seiad 7 “ <M a - neem - = t _|| ; 
3.5 0.0018-0.007 1, 36-1.42 20. 4-19.6 - 4300-12000 0.3-0.7 9-13 16000-35000 7000-18500 0.5-4.5 E60-E8S 
a s © os ee aeons + connate 
4 0.006-0.010 1.24-1.35 22. 3-20.5 - 4500-9000 0. 75-2.25 4. 0-6.0 11000-20000 7000-12000 0.35-1.0 M37-M85 
- * * ran 5 ao oo oes = ib e 
5 0.004-0.007 1.60-1.65 17.3-16.8 - 3500-4000 - 5.0-9.0 10000-20000 6000-8000 0. 30-0.40 MSO 
= s a . ro = - * 
8 0,002-0.005 1, 30-1. 32 21.3-21.0 - 3500-4000 ~ 3. 5-6.0 10000-15000 6000-8000 2.0-2.3 M40-MS55 | 
ad bad ‘ ° ° = is Sa e. mee. 2 
- 1, 30-1. 32 21. 3-20.9 1,581.66 6000-9000 1, 5-2.0 4-5 12000-15000 11000-17000 0.25-0.40 M93-M120 r 
Pl 7 ee 2 . ene oe -_ - l . 
~ 1.68-1.70 16.5-16.3 - 4000-9000 - - 29000-34000 9000-12000 0.35-0. 50 M85-M120 
s s Read _-= oo = : Metal 
- 1.70 16.3 - 3000-6000 - 18.8 10500-12500 5000-8000 - R110 
@ a = * a os a 
_ 1, 25-1. 30 22,2-21.3 - 4000-7000 - 5-7 a" eteenee 9000-14000 0. 3-0.4 M70-M1 10 
“ * ae _| s BRL = | « i a 
= 1.75 15.8 - 3000-4500 - 15.8 {0000-13000 6000-9000 - R110 
* e ae te = } 
3.0 0. 006-0.014 1,47-1,52 18, 8-18, 2 1.54-1.56 6000-13000 0. 5-1.0 15 nas 10000-16000 0.25-0.35 | M115-M120 
re . e - eno * _= = | = | - 
0 0.011-0,012 1.48 18.7 - - - - 40000-45000 11000-14000 = | an 
P) * i - - ata al __| 
3.1 0.006-0.015 1,.47-1.52 18.8-18.2 - 7000-13000 0.6-0.9 13 25000-43000 10000-16000 0.24-0.35 M110-M125 
_— . . pate ® °® coma: nero ES ae 
2.5 0. 006-0, 008 1.45 19.1 - 5000-9000 0.6 11 33500 9000-11500 0.27-0. 36 M115-M125 
e fe * a Ld 0 ome - 
_ Deen 9 — 
7 0.006-0.007 1,50-1.55 18. 5-17.8 - 7000-9000 - ~ 30000-35000 13000 0. 4-0. 45 = 
- . « ~ se e as } 
2.5 0.005-0.007 1. 70-2.00 16. 3-13.8 - 5500-7000 0.30-0.45 16 30000 9000-11000 0. 28-0. 40 M110 | 
2 cl ee ~ a = _ | _ 
10 0.003-0.004 1.5 18.5 - 9500-10500 0.6-0.8 16 30000-35000 12000-15000 0.6-1.0 M120 
coe . a * - ‘ oa = | ee | : : ij 
10 0.003-0. 006 1.5 18.5 - 7000-10500 0.6 16 25000-30000 14000-17000 1.1-1.4 M115 
Nite « os e - - es ; ad ; ee: 
0.001-0.003 1.9-2.0 14. 4-13.8 - 6000-10000 ~ - 26000-32000 15000-23000 8.0-16.0 ] isk 
S La s Lao — = + = EE i 
- 0.001-0.004 1.11-1.23 24.9-22.5 ~ 4000-13000 - 4.5 15000-18000 14000-19000 0. 2-0.45 M80-M100 
- - 7 eer on » — 75 om 4 bd 
. 0.003-0.0144 1,.15-1.25 24. 8-22.2 - 1000-10000 0-100 0,01-3.5 1000-14000 1000-18000 2-10 - 
——s + « oe “ Re a ——i | lo i 
8 = 1.6-1.9 17.3-14.4 - 28000-35000 - 25-30 - en, - - 
rs oe om >» a —_ ; i 
2.8 0.005-0.010 1.65-2.0 16, 813.8 - 2500-4300 - - 16000-24000 6800-7700 0.25-0.38 M89 | 
i ae ome ~ oe = 7 4 . | @ 
9 0-0.005 1.68-2.0 16, 5-13.8 - 4000-5000 - - 9000-15000 9000-14000 3-15 M45 | 
— - - . - - — ae Le 
2.4 0.005-0, 009 1,09-1,17 25. 5-23.6 1,47 2000-8000 5-40 1,0-3.0 10000-35000 4000-12000 2.0-8,0 . R50-R115 
- * . a Sel « a —— 0,3-1.7@-40 F : | = 
See footnote! 1, 28-1.32 21.6-20.9 1, 49-1. 50 4500-8000 20-50 2. 5-4 18000-25000 6000-10000 1.0-3.0 R95-R120 
- - - me s -= - = ; 
2.6 See footnote! 1.24-1, 34 22.4-20.6 1. 46-1.50 1900-8500 6-70 0. 86-4.0 13000-36000 2000-16000 0.4-5.2 r R35-R125 
= a7 ~ Small oJ a eaten ee enealal ee eee a 
2.6 See footnote! 1. 26-1. 34 22.0-20.6 1.46-1.50 3000-11000 455 1,0-4.5 14000-36000 3500-13000 0.4-5.2 R65-R125 
. 7 at a ciaeel oe = Teall eae Drtteahenial wn 
45-60 0.6-1.5 11000 0, 5-11 









































operties Chart- Modern Plastics Encyclopedia 
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THERMAL PROPERTIES 
+. = 
| T T —T 
Impact Strength, | a Th ' Volume Resis- Dielectric Dielectric | 
mpressive | Flexural ft.-lb./in, of | ld Pp ~ 1° mae Resistance to Heat tivity, ohm-cm. | Strength, Short-| Strength, Step- 
Strength, | Strength, Notch (4x % in. Hardness, - ‘v » | pe we ron Expansion, Heat, °F. Distortion (50% relative time, %in. by-step, \%-in. Diels 
p.s.i. | p.s.i, Notched Bar, Rockwell bo : leven Cm o/ gm. ee (continuous)* Temp., °F, humidity and Thickness, Thickness, Con: 
Izod Test) : — eo ; 23°C.) volts/mil volts/mil 60 « 
— oo —— ire ————— 
D695 D790 D256 D785 C177 _ D696 - D648 D257 D149 D149 D1 
; Ee “ 
| 
Log. | Low 
g228| 2382 | ead Se 3 
2 ae at af af - = > vw “ rT © & 4 y’ 
SRS eS2eR On oe | iH <e8 S$ 66s e224 8 2338 $38 = 32 2 $338 23 8 a © 
‘os . = -_ 
ae | me | el | et | mt | a | ee | ta | i | le 
$ = -— ee FSV 
0000-30000 | 12000-15000 0.20-0.36 | wmi240m128 | +6 0.38-0.42 | 2.5-6.0 250 240-260 10™-10™ 300-400 250-350 5 
Steal ad as 7 | sen aonb ~ a = s = 7 — a 
2700-36000 8500-12000 0.24-0.60 | wioo-mi20 | 4-7 0.35-0.40 | 3.0-4.5 300-350 260-340 10°-104 200-425 100-375 5.0- 
ee _ | -— | = I ome a ~ = ee aad es — 
5000-35000 7000- 15000 0. 27-3.5 ¥ ‘ 7 5-4 10-10%? 100-350 75-325 10- 
: a M95 M11s | 0, 28-0. 32 lo 1 350-600 0290-350 10" J 
5000-25000 8000-12000 0. 30-0, 38 M100-M110 0.28-0.32 | 1.92.6 250-300 230-350 10*%-> 10 300-460 250-390 4.7 
= a : a ae = 7 _— eee 
17000-26000 000-6 we. | - Be 50-4 7x 10 140-370 120-27 7, 
on rs le *S | ae | me | 7S - | 
1 5000-30000 8500-15000 | 0. 75-8.0 M95-M120 0,30-0.35 | 1-4 220-250 250-300 10*-10% 200-400 150-300 6.0- 
oe ae _ os a. + » -— ee owe 
6000-35000 | gacoasT 0.5-4.5 E60-E8S 0.34-0.36 | — 3.0-4.5 300-400 260-340 10-104 250-550 200-450 5.0- 
=== o_o : —=s i 7 tall - a Rill ee soma a 
1000-20000 | — 7000-12000 0. 35-1.0 M37-M85 0.33 | _ 1.54.0 212 230-260 10-10" 300-325 225-300 9- 
on | ee — * on = rs 7 & oe 
2 = ic OEE TMi ts 
0000-20000 6000-8000 0. 30-0. 40 MSO - 4.0 225 275 10** 275-350 225-300 1! 
= ~ 7 * a - 
0000-15000 6000-8000 2.0-2.3 M40-MS5 ~ - 212 225-240 10** 250-325 200-225 11.5- 
i - : ee We. ® | © * * 
2000-15000 | 11000-17000 0.25-0.40 M93-M120 | 0.3-0.4 6-8 160 165-175 1o™ 10¥ 350-400 250-300 6. 5- 
s a -_ | a _ =~ * . s * Ps 
9000-34000 9000-12000 0.35-0, 50 - ~ 7.5 160 150-175 10°08 100-250 75-200 - 
_= _ MB5-M120 : a a @ ee ~~ _ 
10500-12500 5000-8000 - R110 8.4 0.3 3.3 - - * ~ - 
te = J “aiat ° ° ® e” 
15000-20000 9000-14000 0.3-0.4 M70-M110 35 0, 3-0.4 8-11 250 240-260 - - - - 
. = - ap [ae FE oo e s 
0000-13000 6000-9000 | R110 ~ - - 265-330 - - - - - 
Rees = } a | a © = | 
5000-35000 | 10000-16000 0.25-0.35 | mit 115-120 7-10 0.4 2.7 170 270-280 10%- 10¥ 300-400 | 250-300 7.0- 
= i _— s ~ Bavssn: _| = a — * e a — 2 = 
45000 | 11000-14000 | - - ~ 210 298 = - ~ - 
a Ch & a aaa ' © ® 
5000-43000 1 10000-16000|  0,24-0.35_ M110-M125 7-10 ~ 4.0 210 400 10™-1 -10** 300-400 250-300 7.9 
—_ | EAs Tiassa e e © 4 - - 
33500 9000-11500| 0,27-0.36 ‘ ’ - " = 350-400 50-350 6. 2- 
9° 90 , a M115-M125 6.5-8.5 ° 4.5 ° 250 e 266 0 250 x 
ee. | é —_ = amines 
30000-35000 | 13000 | 0. 4-0. 45 == =- = 250 - - 300-330 =~ - 
Co q _ = : s ede _ 5 * * 
30000 | 9000-11000 0. 28-0. 40 M110 13-17 ~ 2.0-4.5 250-400 265 2,4 x 10" 350-400 320 6.4- 
eo oe sic EC Ramat ee ee me = ba . a & - 
30000-35000 | 12000-15000 | 0 .6-1.0 M120 10.6 - 2.8 250 310 10°-10" 250-350 200-300 7.6 
> Se |e sl - ae . * * « a - = 
25000-30000 14000-17000 1. 1-1.4 M115 7 10.1 - 2.8 250 375 - 130-370 - 10, 5 
2 | | a a a —— * B e Samet 
26009-32000 | 15000-23000 8.0-16.0 we | 11s - 1.5 300-400 e 400 y te 10" 250-300 140 - 
« 
= <== _. = = ~~ == = = = ——————— ———————— e Hn ia 1? = © 
15000-18000 14000-19000 0. 2-0.45 M80-M100 | 4-5 we *565 phat ON emanhh-55° ~ —— Cy — 
| = | cm 
= = = a = - — = — —— <== 
1000-14000 1000-18000 | 2-10 ~ } - - 2-10 250-300 150-250 || 1.3-15 x 10** 235-400 235-400 34 
= a — Se = 2 = ~ L_ 
- 30000-350 ~_ - - - = == pan =~ - = ~ 
16000- 24000 = 6800-7700 0.25-0.38 | mso 3.74.0 1-3 5.0-5.8 > 480 340-> Sod} 3 x 10’-7 x 10*| 370-400 320-400 4.0-! 
an TF 2 > « =—= * oe * 
9000-15000 i 9000- 14000 3-15 M45 3, 7-4,0 1-3 0.8 > 480 > 500-> 107-10" 185-200 125-300 4.0-! 
|. _ | > as a = « 
10000-35000 | 4000-12000 0-8.0 . RSO-R115 3.8-7 0, 30.75 10-20 115-185 115-190 10"-10" 350-500 300-530 3.0~ 
——— + a | 0,3-1,.7@-40 F. ee Sree oe as - ee 
18000-25000 6000-10000 1,0-3.0 R95-R120 4-8 0.3-0.5 10-15 140-220 130-160 10" 104 250-300 - 5.3-! 
= 7 a = - all i sas te a 7 a7 . 
13000-36000 | __ 2000-16000 0.4-5.2 R35-R125 48 0, 3-0. 42 8-16 140-220 110-205 10-10" 250-365 200-300 3.5-1 
—_—= | x Ne FE sees. Ter Soetinal ee a ame a se eee 
14000-36000 | 3500-13000 0.4-5.2 R65-R125 4-8 0, 3-0.42 8-16 150-220 120-210 10”-10" 250-365 200-300 35-7 
oom =—— ‘ ——_ a i ccadel Sal Di tiall al te ey at _ = eee 
7000-22000 | 3000-11000 0. 5-11 R20-R115 5.28-5. 36 0, 38-0. 40 11-17 155-220 110-180 10*-10 4300-450 - - 
i __ a ‘ * — J * ee a 
~ | =! 4000-9000 _ 0.8-6.3 R30-R115 48 0.3-0.4 11-17 140-220 115-200 10*-10" 250-400 - 3.5-€ 











ELECTRICAL PROPERTIES 


DIELECTRIC CONSTANT 


Dielectric 
Constant, 
10° cycles 


Dielectric 
Constant, 
60 cycles 


D150 D150 


6-60 


4.4-7.0 
este 


6.9 
* 
5.0-11 


5.0-8.0 
ee 


7.0-7.5 


7.9-9.5 7.89.2 
ote a 


6. 2-7.6 6.0-7.5 
. oe 


-6.4-10.2 9.0 
see 


7.6-8.6 7.1-7.8 


7.9-9,7 


10, 5-15.5 
ete 7 


3.5-4.5 
3-6 3-5 


4.0-5.0 
* 

4.0-5.0 
3.0-4.2 
5.3-5.8 
* 

3.5-7.5 
3.5-7.5 


3.5-6.4 


Dielectric 
Constant, 
10° cycles 


D150 


lia Issue, 1957 * 


DISSIPATION (POWER) 


Dissipation 
(power) 
Factor, 


60 cycles 


D150 


0.05-0. 30 
— 
0. 25-0.50 
“ 
0.01-0.07 
a 
0.03 
a 
0.08-0.45 
col 
0.04-0, 30 
—_ 
0.14-0.50 
= 
0.15 
* 
0.45-0.7 


0. 10-0. 15 


0.030-0.080 
- 
0,019-0,033 
s 
0.07-0, 17 
al 
0.07-0.11 
os 
0. 10-0, 16 
LJ 
0.002-0.010 
0.010-0,040 
0.003-0,013 
0.005-0.0065 
0.005-0.020 
0.02-0.03 
0.01-0,06 
0.01-0.06 


Dissipation 
(power) 
Factor, 

10° cycles 


Dissipation 
(power) 
Factor, 

10° cycles 


Arc 
Resistance, 
sec. 


Absorption, 
24 hr., Xin. 
Thickness, % 


Water 
Burning 
Rate 





D150 


D495 


D570 D635 





0.04-0.20 
- 
0,25-0.50 
e 
0.007-0.05 
“— 
0.02 
e 
0.04-0, 20 
te 


0,020.20 
eee 


0.01-0,05 
0. 10-0, 30 
2 


C.0SRESS 
0.015-0,036 
a 
0.013-0,034 
= 
0.07 
€ 
0.03-0.05 
0. 10-0, 16 
0.002-0.020 
0.012-0.050 
0,002-0.011 
0.005-0.0075 
0,002-0.020 
0.025-0.04 
* 
0.01-0.06 
0.01-0.06 


0.006-0.01 
“gan 


Log. 


_ 


wv. 
a * 2 c 


* 
0.03-0,07 


7 
0. 10-0. 50 
hee 
0.005-0.04 
0.03 
0.03-0.09 
a 
0.03-0.7 
0.08-0. 10 
7 
0.010-0. 15 
eat 
0.10-0,11 
cs 
0.04-0,.05 
0.07-0.20 
= 


. 


0.028-0.032 
0.027-0.045 
~- 
0.032-0,060 
0.041-0, 050 
0.036 
6 
0.050-0.065 
s 
0.030-0,050 
0.018-0.090 
0.003-0,006 
* 
0.004-0.0065 
0.010-0,060 
0.04-0.06 
0.01-0.10 
0.01-0.10 


0.01-0.03 
7 


Log. 


we BS Ello «a & 
-—.— A=: 


Tracks 
Tracks 
Tracks 
4-150 
ma ca 
Tracks 
2-130 
eee 
20 
* 
20 
i 


20 
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100-150 
~ 
100-145 
oe 
110-180 
7 
95-135 
110-150 
* 
120-140 
s 
115-125 
* 
115-170 


vo 
180 


N-None 
SE-Self- 


extinguishing | Dis.-Dis- 


L-Low 
M-Medium 
F-Fast 


0, 1-0,2 


0.3-1.0 Very L 
0. 10-0. 50 
0.01-0, 10 

— 

Almost N 

Very L to SE 


Ss 


Ss 
Very S 
Almost N 
Almost N- 
0.2-0.4 Very L 
o 
0.01-0,2 
0.4-0.8 
= 


0, 3-0.5 
oo 


0. 1-0.6 
— 


0.34-0.80 
oe 
0. 16-0, 3 
0.08-0. 14 
0.3-0.6 
- 
0. 2-1.3 
0.3-0.6 
0,08-0, 13 


0.27-0.5 


0.1 
0.8-1.8 
2.0-4.5 
1,9-6.5 
1.33.1 
1,2-2.0 


0.9-2.2 


mH darkening _ 


CHEMICAL 


EFF 


Effect of 
Sunlight 


Weak Acids Strong Acids | W 


D543 D543 


— | 
| 


| 

| | 
N-None; R-Resistant; Sl.-Slight; At. 
Dec.-Decomposes; Dis, -Discoloratic 
Orgenic; B-p-Bleed-proof; Ket.-Ket« 
Hydrocarbons; Ali.-Aliphatic; Red. 


SL-Slight 
Dark.-Darke 


coloration 
Mod.-Moderate 
Yel.-Yellowing 


of surface 


General 
General 
General 

| General Dec. by 

ox. acids; 
N to SL. 
by red, 


and org. 
acids 


N to Sl. 
(depending 
on acid) 


General 


General 


_ darkening 
General 


General 
General 
J Colors 


Darkens 


Sl. dark. 


Darkens 


None 


None Dec, or 
surface at, 


Colors 
SL color 


Sl. color | NtoSh 
ee | 

Sl, color N to Sl. Dec. 

_change 


Sl, color 


Dec, 


N to Sl, 


Sl, dis- -- ‘None | Dec. 


Color darkens None Dec. 


Dec. 
At. by some 
At. by some 


“None to Sl. Slight 


None to Sl. + Slight 

None to Sl, | Slight 

SL. (when 
Slight 
Slight ~ Slight — 


Slight "Slight 
Slight 


Slight 


Slight | 


Slight 





Effect of 
Sunlight 


SL-Slight 
Dark.-Darkening 
Dis.-Dis- 
coloration 
Mod.-Moderate 
Yel.-Yellowing 


General 


General 
_| darkening _ 
L to SE | General 
General 
General 
General 
Colors 


Darkens 


Sl. dark. 


SL color 
Sl. color 


Sl, color 
__change 
Sl, color 


___ change 
$l, dis- 
coloration 


Color darkens 











None to Sl. 
None to Sl, 
None to Sl, 
SL. (when 
Slight 
Slight 
Slight 





Weak Acids 


N-None; R-Resistant; Sl.-Slight; At.-Attacked; Sw.-Swells; Dark.-Darkening; 
Dec.-Decomposes; Dis.-Discoloration; Sol-Soluble; Ox.-Oxidizing; Org,- 
Organic; B-p-Bleed-proof; Ket.-Ketones; Est.-Esters; Aro.-Aromatic; Hyd- 


CHEMICAL RESISTANCE 


T ~ ” 7a 


Strong Acids 


D543 


EFFECT OF: 





Weak Alkalies 


D543 


Strong Alkalies 


D543 














Hydrocarbons; Ali.-Aliphatic; Red.-reducing 


N to SL 
(depending 
on acid) 


None 
None 
None 
N to Sl. 
N to Sl, 
N to Sl, 
Slight 
Slight 
Slight 


Slight 


Dec. by 
ox. acids; 
N to SL. 
by red, 
and org. 
acids 


Dec, or 


Dec. 
Dec. 

At. by some 
At. by some 
Slight 
Slight 
Slight 
Dec. 


Dec. 


Slight to 
marked 
depending 
on alkalinity 


None 
None 
Sl, to marked 
None 
Sl. to marked 
None 
None 
None 
None 
al At. very 
None 
None 
None 
None 
None 
N to SL, 
N to Sl, 
N to Sl, 
None 
Slight 
Slight 
Slight 





At. unless 
special 
alkali- 

resistant 

resin 
is used 


Machining 


Gonente Qualities 


Sol vents 


Clarity 








P Poor 
F-Fair 
G-Good 


None on 
bleed- 
proof 
materials 


At. by some 
At. by some 
Generally R 
None 
R 
N to Sl, 
None 
None 
None 
None on 
colors 


None 


None on 
bleed- 
proof 
colors 


None 
Generally R 
Generally R 
At. by some 
At. by some 
At, by some 


Widely sol. 


Exc.-Excellent 


PLASTICS 
(Numbers link to plastics 


T-Transparent 
TRL-Trans- 
lucent 
O-Opaque 
1.t.-Light 
transmission 


listed at far left of chart) 


T,TRL 


en ee 


_ 
o 
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— |) | 
=| wi w& 
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o 
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MANUFAC. 
TURERS 


(See list at right 
of chart for key 
to numbers) 


TRADE 
DESIGNATIONS 


(Numbers in parentheses refer to list 
of manufacturers) 








eS _- 





89, 115 





19, 22, 25, 28, 47, 
54, 62, 75, 78, 89, 
97, 110, 113, 125, 
127, 142, 148, 149 





19, 22, 47, 54, 62, 
75, 89,97, 113, 
115, 120, 125, 
127, 142, 149 





19, 22, 25, 47, 62, 
97, 113, 142 





47, 53, 54, 62, 89, 
97, 101, 125, 127 





22, 47, 54, 62, 89, 
97, 113, 125, 127 





83, 125, 127 





47, 62, 97, 142 





62, 97, 127, 142 





62, 97, 127 


Bakelite (19), Conolon (101), Durez (47), Durite 
(22), Fiberfil (53), Fiberite (54), GE (62), Here- 
site (75), Indur (110), Insurok (125), Kaston 
(115), Kys-ite (83), Lamophene (115), Loven 
(89), Mouldrite PF (78), Neillite (149), Plenco 
(113), Protectophene (115), Pyrotex (120), Resi- 
nox (97), Rockite (25), Rogers (127), Synvar PM 
(142), Valite (148) 





84, 89, 91, 115 


Gemstone (84), Kaston (115), Loven (89), 
Marblette (91) 





SSsSSs== 


16, 22, 32, 34, 47, 
62, 73, 88, 89, 91, 
97, 115, 121, 142 





1, 47, 89, 115, 
127, 142 


Catalin (32), Durez (47), Durite (22), GE (62), 
Haveg (73), Kaston (115), Korez S (16), Lebec 
(88), Loven (89), Marblette (91), Nobellon (121), 
Plyophen (121), Resinox (97), Synvaren (142) 





16, 34, 58, 73, 89, 
147 


Atlasware (16), Duralon (147), Haveg (73), Jet- 
Kote (58), Loven (89) 





6, 20, 28, 78, 89, 
141 


Beetle (6), Loven (89), Mouldrite UF (78), 
Plaskon (20), Sylplast (141) 





6 








6, 20, 36, 54, 93, 
97 


Cymel (6), Fiberite (54), Melantine (36), Permel- 
ite (93), Plaskon (20), Resimene (97) 





16, 19, 21, 22, 25, 
26, 34, 36, 39, 51, 
52, 58, 76, 77, 81, 
87, 89, 91, 106, 
115, 121, 122, 
133, 147 


Alfane (16), Araldite (36), Bakelite (19), Cadco 
(26), Cardolite (81), Cellobond (25), Cordopreg 
(39), Ecco (51), Epiphen (22), Epocast (58), 
Epolac (87), Epon (133), Epoxylite (52), Helix 
(21), Hysol (77), Marblette (91), Nureco (106), 
Polykast (115), Polytool (121), Ren (122), Sty- 
cast (51), Tygofil (147), Tygoweld (147) 





15, 16, 21, 30, 34, 
37, 58, 77, 89, 91, 
106,119, 121, 
124, 143, 147 


Amphesive (16), Epocast (58), Helix (21), Hysol 
(77), Nureco (rubber-modified epoxy) (106), 
Polytool (121), Thiokol (143) 


MANUFACTURERS 








120 


Pyrotex (120) 





19, 62 


Bakelite (12), GE (62) 





19, 45, 62, 101 


Bakelite (19), Dow Corning (45), GE (62), 
Narmcloth (101) 





10, 27, 42, 44, 65, 
74, 80, 105, 137 


Ampacet (10), Campco (27), Ethocel (44), Gering 
EC (65), Hercocel E (74), Interplastics (80), me 
E/C (42), Nixon E/C (105), Soplasco (137) 





26, 27, 33, 42, 46, 
49, 65, 74, 89, 95, 
97, 105, 112, 130, 
137, 153 


Ampacet (10), Cadco (26), Campco (27), Cela- 
nese (33), Cellomold (25), Fiberfil (53), Gering 
CA (65), Hercocel A, W (74), Interplastics (80), 
Joda C/A (42), Kodapak I and IV (49), Midwest- 





10, 33, 42, 48, 53, 
65, 74, 80, 89, 97, 
153 





25, 42, 49, 65, 74, 
137 


Midion A (95), Nixon C/A (105), Plastacele 
(46), Sandee (130), Soplasco (137), Tenite Ace- 
tate (48), Vuepak (97), Wopalit (153), Wopaion 
(153) 








SSS 


105, 112, 135, 137 


33 Forticel (33) 
3, 18, 26, 27,42, | Cadco (26), Campco (27), Fairylite (135), Fiber- 
49, 53, 63, 65, 95, | fil (53), Genco (63), Gering CAB (65), Joda 


C/AB (42), Kodapak II (49), Midwest-Midlon (95), 








Nixon CAB (105), Non-Flam (135), Soplasco 








osen 2 wh WH 
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Acme Resin Corp., 1401 Circle Ave., Forest Park, Ill 

Acryvin Corp. of America, 470 E. 99th St., Brooklyn 36, N. Y. 

—— Resinous Products, Inc., 525 W. Adams St., Conneaut, 
o 

American Agile Corp., Maple Hgts., Ohio 

— Alkyd Industries, Broad and 14th Sts., Carlstadt, 


— Cyanamid Co,, 30 Rockefeller Plaza, New York 20, 


American Hard Rubber Co., 93 Worth St., New York 13, N. Y. 

American Insulator Com., New Freedom, Pa. 

American Lucoflex, Inc., 500 Fifth Ave., New York 36, N. Y. 

American Molding Powder & Chemical Corp., 703 Bedford 
Ave., Brooklyn 6, N. Y. 
— Plastics Corp., 342 Madison Ave., New York 17, 
American Reinforced Sales, 650 S. S St., Los Angeles 
14, Calif. os - 
Anchor Plastics Co., 36-36 36th St., Long Island City 6, N. Y. 
Archer-Daniels-Midland Co., Chemical Products Div., 2191 W. 
110th St., Cleveland 2, Ohio 

Armstrong and Associates, C. W., Argonne Road, Warsaw, Ind. 

Atlas Mineral Products Co., The, Mertztown, Pa. 

Atlas Powder Co., Wilmington 99, Del. 

Auburn Button Works, Inc., 48 Canoga-St., Auburn, N. Y. 

Bakelite Co., Div. of Union Carbide & Carbon Corp., 30 E. 
42nd St., New York 17, N. Y. 

Barrett Div., Allied Chemicals & Dye Corp., 40 Rector St., 
New York 6, N. Y. 

~— Inc., Carl H., 2255 Barry Ave., Los Angeles 64, 

— > The, Chemical Div., 350 Madison Ave., New York 
a7, &. . 

Borden Co,, The, Chemical Div., Resinite Dept., Santa Bar- 
bara, Calif. 

British Geon Ltd., London S. W. 1, England 

British Resin Products Ltd., London S. W. 1, England 

Cadillac Plastic and Chemical Co., 15111 Second Ave., 
Detroit 3, Mich. 

Campco Div., Chicago Molded Products Corp., 2717 N. Nor- 
mandy Ave., Chicago 35, Ill. 

Canadian Industries Ltd., P.O. Box 10, Montreal, P.Q., Canada 

Capac Industries, Inc., Capac, Mich. 

Carboline Co., 331 Thornton Ave., St. Louis 19, Mo. 

Cast Optics Corp., 123 Newman St., Hackensack, N. J. 

Catalin Corp. of America, 1 Park Ave., New York 16, N. Y. 

Celanese Corp. of America, Marco Products Dept., 290 Ferry 
St., Newark 5, N. J 

Chemical Coatings and Engineering Co., Inc., 2633 West- 
chester Pike, Broomall, Pa. 

Chemore Corp., 21 West St., New York 6, N. Y. 

Ciba Co., Inc., Plastics Div., Kimberton, Pa. 

Coast Pro-Seal Mfg. Div., 1507 Grand Vista Ave., Los Angeles 
23, Calif. 

Columbia-Southern Chemical Corp., 1 Gateway Center, Pitts- 
burgh 22, Pa. 

Cordo Molding Products, Inc., 230 Park Ave., New York 17, 
N. Y. 

Crane Packing Co., Teflon Products Div., 6400 Oakton St., 
Morton Grove, Ill. 

Cutler-Hammer, Inc., 492 N. 12th St., Milwaukee 1, Wis. 

Davis Plastics Co,, Joseph, Arlington, N. J. 

Dewey & Almy Chemical Co., 62 Whittemore Ave., Cambridge 
40, Mass. 

Dow Chemical Co., The, Midland, Mich. 

Dow Corning Corp., Midland, Mich. 

Du Pont de Nemours & Co., E.1., Wilmington 98, Del. 

Durez Plastics Div., Hooker Electrochemical Co., 888 Walck 
Road, North Tonawanda, N. Y. 

Eastman Chemical Products, Inc., Kingsport, Tenn. 

Eastman Kodak Co., Rochester 4, N. Y. 

Electronic Mechanics, Inc., Clifton, N. J. 

Emerson and Cuming, Inc., Canton, Mass. 

Epoxylite Corp., 10829 E. Central Ave., El Monte, Calif. 

Fiberfil Corp., Warsaw, Ind. 

Fiberite Corp., 516 W. Fourth St., Winona, Minn. 

Firestone Plastics Co., P.O. Box 690, Pottstown, Pa. 

Flexfirm Products, 2300 N. Chico Ave., El Monte, Calif. 

Foster Grant Co., Inc., Petrochemical Div., 289 Main, N., 
Leominster, Mass. 

Furane Plastics, Inc., 4516 Brazil St., Los Angeles 39, Calif. 

Garfield Mfg. Co., 10 Midland Ave., Garfield, N. J. 

Garlock Packing Co., The, Palmyra, N. Y. 

General Aniline & Film Corp., Commercial Development 
Dept., 435 Hudson St., New York 14, N. Y. 

General Electric Co., 1 Plastics Ave., Pittsfield, Mass. 

General Plastics Corp., 1400 N. Washington, Marion, Ind. 

General Tire and Rubber Co., Chemical Div., 1708 Englewood 
Ave., Akron 9, Ohio 

Gering Products, Inc., Kenilworth, N. J. 

Gilman Brothers Co., The, Gilman, Conn. 

Glaskyd Inc., 125 W. 3rd St., Perrysburg, Ohio 

Glastic Corp., The, 4321 Glenridge Road, Cleveland 21, Ohio 

Glidden Co., 11001 Madison Ave., Cleveland 2, Ohio 

Goodrich Chemical Co., B. F., Cleveland 15, Ohio 

Goodyear Tire & Rubber Co., Inc., The, Chemical Div,, 1144 
E. Market St., Akron 16, Ohio 








| Asbestos filler 300-350 1000-5000 
: we mere ; 


SILICONE 
MOLDING | Mineral filler 
MP ND | | : _— 

COMPOU [tose fiber filler | J 
Ethyl cellulose molding 0 . baie 250-390 
compounds and sheets : . — ae... 
| sheet 210-320 
CELLULOSE . | — __ —_ a 
ACETATE | Molding and | 1} 260-420 500-5000 335-490 8000-32000 

CELLULOSIC | extrusion | : 

MOLDING Cellulose acetate, high acetyl 
COMPOUNDS 
AND 
SHEETS 


300-350 
ead 


~ 300-350 
- 


210-390 | 500-5000 | ~ 8000-32000 
eres Seal ee eeeedl 
Cellulose propionate molding 360-450 1000-5000 335-515 8000-32000 
| compound oe eran Setaenll Setemenameall 

| 


CELLULOSE 


—_ tnt = 210-320 500-5000 | ma - 
ema ee | 

ACETATE | ae Se : 

BUTYRATE | Molding | a 265-390 500-5000 335-480 8000-32000 





Cellulose nitrate (pyroxylin) en? 250 2000-5000 ca = 


Injection molding Tg aoe ay a 470-720 
NYLON and extrusion _ : a =——e — 
MOLDING 30% glass fiber filled 500-700 15000-20000 
COMPOUNDS - — . 
| Type 6 4 5 _ 10000-25000 
Chlorinated rubber 300-340 3000-10000 
RUBBER - os os pnguineen - —— 1 —— ns — 
MOLDING No filler 7 285-3 0 — 0- te 000- 


HARD 
COMPOUNDS queinninerenneaninnieanl 
RUBBER | Mineral filler | . 285-350 we 230-350 | 2000-5000 


Acrylonitrile Resin-Rubber Molding Compound 325-375 =e 53600 en00-30000 
— —- = = 


Non-refractory (organic) 
COLD MOLDED oa aceite eam 

| aemneneny (inorganic) 
INORGANIC Compression 

MOLDED PLASTICS . == 
GLASS-BONDED MICA | Injection 





Viny! Acetate Molding Compound 


. 5 er — — — a ae ® 00-2 2.0-2.4 
VINYL CHLORIDE AND | Rigid ? 7 ¥ ~ se eect 


VINYL CHLORIDE-ACE- }>—___- —_ $00 ? 
TATE MOLDING COM. | Flexible unfilled 106-300 - — PO ete — 


Gs A, 
RODS, & TUBES Flexible filled 285-350 0-200 en 320°385 2.0-2.6 


2 


ee 
300-350 1000-10000 300-400 
- coum 


Vinylidene Chloride Molding Compounds : 53° | " 220-350 250-5000 er 


Vinyl Formal Molding Compound 


VINYL BUTYRAL | Rigid —" oo 
MOLDING ———_______—_——— 
COMPOUNDS [Fiexni unfilled 280-320 Pe ee 


Vinyl Alcohol Molding Compound 250-300 a 500-1500 


Vinyl Carbazole Molding Compound : 340-460 7 


Glycery! Phthalate Cast Resin 


Allyl Cast Resins 
Rigid 

POLYESTER a 

CAST RESINS Flexible 





Dially! Phthalate Molding 280-320 500-2000 
Compound (Unfilled) __ = = 
GLASS Preform mo 


POLYESTER ge Cloth 150-250 0-300 


170-320 50-2000 
ones oo 





2.1-2.8 0.005-0.010 
a 


6-9 
rake 


1.8-2.4 


0-0.005 
0.005-0,009 
— 
See footnote! 
See footnote? 


See footnote?! 


1L.=0, 001-0. 005; 


I,=0, 002-0, 005; 
C.=0, 00 009 


0.015 

0.003-0.005 
* 
0.021-0.022 
0.006-0.032 
0.006-0.012 
oe 
0.003-0. 004 
0.010-0.017 
0.000-0,010 
eee 
0.000 
0.000 


2.0-2.4 0.001-0.004 


2.0-2.6 10,010-0, 


2.0-2.6 0.010-0. 
2 0.005-0.025 


0.0015-0,003 


men 
1.65-2.0 
some 


1,68-2.0 
stow 
1,09-1,17 
7 
1, 28-1. 32 
= 
1,24-1.34 
1, 26-1.34 
2 
1,18-1,24 
= 
1, 15-1. 22 
*- 
1, 15-1, 22 
1,35-1.40 
1.09-1.14 

1,33 

1. 136-1. 141 

1.64 

* 

1,14 
1, 30-1.82 
1.01-1.10 
1,87-2.15 

7 
1, 60-2, 2 
Sera 
3.0 
2.6-3.8 
1, 18-1, 20 
1,35-1.45 
o 
1. 161.35 
cual 
1,3-1.7 
Soman 
1,65-1.72 
1.2-1.4 
1,07-1.20 
” 

1.05 
1,21-1,31 
o- 

1.20 
1.40-1.41 
1,30-1.40 
1, 10-1.46 

ecmaal 
1.01-1.20 

1.27 
1.35-2.0 

aaa 


1, 50-2,1 


. 


ae 
16, & 13.8 
” 


16. 5-13.8 
a 
25. 5-23.6 
- 
21.6+20.9 
- 
22.4-20.6 


- 
22.0-20.6 


a ——— 
23.4-22.7 

* 
24.0-22.7 
24.0-22.7 
20, 5-19.8 
s —_ 

25. 5-24.2 

22.2 


24, 5-24, 2 
7 


21.3-15.2 
cate 
27.4-25.2 
- 
14,8-12.9 
* 
17, 3-12.7 
ne 
9.1 
10. 5-7.4 
co 
23. 4-23.0 
< 
20.5-19.1 
. 
23. 8-20.5 
cod 
21. 3-16.3 
com 
16. 8-16. 1 
23.0-19.8 
25.8-23.0 
~ 
26.2 
22,9-21.1 
* 
23.0 
19, 8-19,7 
20.9-19.8 
25. 2-19.0 
Coa 
27.4-23.0 
21.8 


20, 5-13.9 
Raneoell 


13.2 


2500-4300 
= 


1.47 
1.49-1. 50 
1. 46-1. 50 
a 
1.46-1.50 
2 
1.47-1.48 
1.46-1.49 
a 
1.46-1.49 
s 


1,49-1,51 
= 


4000-5000 


2000-8000 
ae 


4500-8000 
—— 


1900-8500 
sate 
3000-11000 
eae 


2000-7000 
ee 


2600-6900 


2600-6900 


7000-8000 
7 


== me — 


18000-20000 


10200-12000 
ca 


700-5 


8000-10000 
o 


1000-4000 
~ 


1.45-1.47 

- 

1.§2-1.55 
- — 


1,60-1.63 
1.50 
1, 48-1.49 
+ 
1,47-1.49 
1, 49-1.53 
a 
1,57 
1. 50-1.575 
1,523-1.57 
oe 
1.537-1,55 
1.571 


3000-6000 
1400-3000 
2200 
6000-9500 
— 
6000 
Up to 5000 
5000-9000 
rs 
1500-3500 
1000-3500 
3000-5000 
10000-12000 
4000-8500 
eee 
500-3000 
1000-5000 
8500-10500 


5000-6000 


"16000-24000 
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“9000-15000 | 9000-14000 


~ 10000-350 
i tciaaeall 


6800-7700 | —0.25-0.38 
. = 28 
3-15 
—_ ™ 
2.0-8.0 
0. 3-1.7@-40  F. 


18000-25000 | 60 
- ee 


aa aw SP. 
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14000-36000 
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7000-22000 | 
onal 


3500-13000 
— 

3000-11000 
Seen : : 
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ee 





eee 
7200-13000 
od 
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~ 900-1700 
1000-1800 
2000-2700 


—_—_-—+ 


6000-10000 
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800-1800 


8.0-20.0 
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15.0-45.0 


9000-11000 
e = —== 
8000-13800 

Variable 


1,.0-3.0 
eee 
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Varies depend- 
ing on type 
and amount of 
plasticizer 


0. 3-1.0 


a 
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Se — 
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. 


~~ 10000 
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Varies dep ending on type ‘and 
=—=—=——S 


M45 
R50-R115 
R95-R120 
R35-R125 
R65-R125 
R20-R115 
R30-R115 
R30-R115 
R95-R115 

R111-R118 
R103-R118 
M80-M110 
L85-L. 100 
L85-L. 100 
R60-R110 
*M80-M90 
M75-M95 
M110-M120 
M115-M130 


70-90 (Shore) 


10-100 (Shore) 


- esate 


10-100 (Shore) 
| 





0. 45-0.55 T M115-M120 


M95-M120 


M70-M115 


| 84-94 (Shore) 


M114-M116 
~ _M70-M120 


M80-M120 





16000-24000 | 6800-7700 
—_ | - 
gS 
9000-15000 | 9000-14000 
4000-12000 
S eeeeennl 
6000-10000 
— 


10000-35000 

— : 0, 3-1.7 @-40° 

18000-25000 1,0-3.0 
— 

13000-36000 
Denial 


14000-36000 
al 


2000-16000 
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3500-13000 
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3000-1 1000 
a 

4000-9000 
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9000-11000 


“1000-22000 
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— _| 
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EE ———— 
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4000-9000 - 
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6000-15000 | 3700-10000 
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@ 18000 2000-7500 e 
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= Varies depend- 
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and amount of 
plasticizer 





0.74-0. 82 
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Varies depending on type and 


amount of 


“0. 45-0.55 
21000-23000 0.2-0.4 


13000-36500 


8500-18300 
iT emeelll 


0,2-0.4 


 >2.0 


22000-24000| 10000-11000 0.2-0.3 


Inn enn. 1tAAnMn cm 


“0.4-5.2 


RSO-R11 


R9S-R1 
R35-R12 


R65-R12 


R30-R11 
R30-R11 


R95-R11 


RIM RI 


R103-R11 


M80-M11 
L85-L1 
LL 8S-L 
R60-R11 
“M80-M90 
M75-M95 
M1 10-M1 
M115-M1 
70-90 (Shore) 


MSO-M65 


M85 


10-100 (Shore) 
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M115-M120 
M95-M120 
M70-M115 


84-94 (Shore) 


M114-M116 


5.0-5.8 


0.8 
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 5,28-5.36 
5 —_—_—_ 


4-8 
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48 
es 


5.5 


S258 


0.16 
* 


0. 13-0.24 
0.39 
0, 2-0, 28 
0.3-0.5 
cal 


0.3-0.5 


0.32 


0.3 
a se 


~ 5.5-6.0 
* 


5-8 
0. 26-0.55 5-10 
oe 

5. 5-10 
ee 


> 480 
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< 


115-185 
140-220 
140-220 
150-220 
155-220 
140-220 
140-220 
ca. 140 
270-300 
+ 


300-400 
eae 


150-175 


120-160 
150-175 
150-175 
160-200 
120-150 


115 


340-> 
-_ 
> 500-> 
115-190 
130-160 
110-205 
120-210 
110-180 
115-200 
115-200 


5 140-160 


300-360 (66 psi 


260-340 (66 psi 
= 
140 
140 
260 
a 
170-195 
> 400 
= 
> 400 
850 
a 
100 


130-170 


210-300 
175-195 
140-190 


140-400 


3 x 107-7 x 10° 
oe 


107-10** 

10-1 
Saal 

10**-104 

ae 
10-10 
ae 
10*°-10" 


Seale 
10*2-10* 
oa 
10*°-10%? 
ee 
10*°-10*? 
—_ 
(1g-15) x 10% 
(0. 45-4) x 10 
10°-10*? 
Stall 
1.5x1 
* 
2 x 108 
2x 10% 
~ 


5x 10*->1 


* 
1.3 x1 
* 
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Ss 
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. 
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250-: 
o~ 


10*| 370-400 
= 
185-200 
7 
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ll 
250-300 
a 
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ae 
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om 
300-450 
ale 
250-400 
oa 
250-400 
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300-600 
i ieeecandll 
385-470 
— 


210-290 120-220 
aa 


420 
350 
310-350 
50-75 
50-80 


440-600 


375-750 


275-900 


350 

< 300 
490 455 
400 400 


350 325 
* 


3.5-6.4 
3. 5-6.4 
7.07.5 


4. 1-4.6 


3.4-4.75 
17-28 
6. 95-7.60 
6.95-9.3 
2.7-6.1 
3.2-3.6 
5.0-9.0 
5.0-6.0 
4.5-6.0 
3.7 
3.61 
5.60 


4.9-10,1 
3 
3.0 


* 
5.8 


6. 90-7.85 


6. 9-9, 25 


3,0-3.3 
4.0-8.0 
4.0-5.0 
3. 5-5,0 
3.6 
3.58 


5.10 


3.7-5.0 
ae 

3. 6-4.6 
2.8-3.9 
4.0-5.5 
oe 

3, 2-7.0 
3.2-7.0 


3.4-3.6 


6.90-7.85 
7 


6.9-9,2 


3.0 
3.33 


3.92 


0.003-0,013 
0.005-0.0065 
0.005-0.020 
0.02-0.03 
= 
0.01-0,06 
0.01-0.06 


0.01-0.04 
~~ 


0.01-0.04 
0,09-0, 12 


0.014-0.04 


0.20 
« 


0.0035-0, 007 


om 
0.007-0,050 


0,025-0.070 
0.007-0.02 
0.08-0. 15 
0, 10-0, 15 
0.03-0.45 
0.013 
0.007 


0.115 


0,002-0.011 
Re 
0.005-0,0075 
0,002-0.020 
0.025-0,04 
e 
0.01-0.06 
een 
0.01-0.06 


0.006-0.01 
mee 


0.03 


0.02-0.04 


0.06-0, 11 


0.0028-0.004 
. 

0, 0038-0.020 
—_ 


0,009-0,017 
e 
0,07-0.16 
0.09-0.16 
0.06-0,075 
0.019 
0.0075 


0.057 


Under atmospheric conditions enough water will be absorbed to make these measurements useless 
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- 300-350 
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ee 
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ae 
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wee 


3.7 
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° 
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3.5 


0. 003-0, 004 

0.006-0.019 

0.003-0,028 
= 

0. 026-0. 31 


0.010 


0.0004-0.001 
7 
0.006-0. 008 
* 
1 
0.005-0.025 
coal 
0.016-0.05 
ol 


0.010 
ial 


0.003-0.006 
= 
0.004-0.0065 
0.010-0,060 
oo 

0.04-0.06 
0.01-0,10 
0.01-0,10 


0.01-0.03 
- 





0.01-0,04 
ot 
0.06-0.09 


0,.03-0.04 


0.017-0.026 


0.07. 


0.0015-0.002 


0.0015-0.012 


0.006-0.019 
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0.06-0.09 - Very F Dis,, becomes 

—— 
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s , —__8 — + — = a & 

- | Very little 


dis. 
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Slight 
None 
Slight 


Yel, 
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ie OR 
R R 
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None 
None 
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e Ton 
Slight Slight 
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At, by some 
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At. by some 


See footnote® 
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solvents 











































































































CA (65), Hercocel A, W (74), Interplastics (80), 














































































































Zs 2 , ’ ° 
= 137, 153 Joda C/A (42), Kodapak I and IV (49), Midwest- 
oO 27 10, 33, 42, 48, 53, Midlon A (95), Nixon C/A (105), Plastacele 
= 65, 74, 80, 89, 97, (46), Sandee (130), Soplasco (137), Tenite Ace- 
28 153 tate (48), Vuepak (97), Wopalit (153), Wopalon 
(153) 
o 29 25, 42, 49, 65, 74, 
a —— 137 
T, TRL,O 30 
33 Forticel (33) 
T,TRL,O 31 3, 18, 26, 27, 42, | Cadco (26), Campco (27), Fairylite (135), Fiber- 
T.TRLO 32 49, 53, 63, 55, 95, | fil (53), Genco (63), Gering CAB (65), Joda 
105, 112, 135, 137] C/AB (42), Kodapak I (49), Midwest-Midlon (95), 
T,TRL,O 33 Nixon CAB (105), Non-Flam (135), Soplasco 
| (137) 
T,TRL,O 34 48 Tenite Butyrate (48) 
| T,TRL,O 35 42, 46, 97, 105; Joda C/N (42), Nitron (97), Nixon C/N (105), 
| 153 Pyralin (46), Wopaloid (153) 
~ | T,TRL,O % «| ar —— 
} 20, 26, 28, 32, 46, | Cadco (26), Catalin (32), Fiberfil (53), Gering 
T T,TRL,O 37 53, 57, 65, 72, 78, | NRW (65), Interplastics (80), Loven (89), Mar- 
BB PMR. aaa 80, 89,90, 102, | anyl (78), Nylasint (102), Nylatron (102), Plas- 
TRL,O 38 117 kon (20), Polypenco-N (117), Zytel (46) 
— 53 Fiberf. 
TRL to O 39 aut —- 
138 Spencer nylon (138) 
TRL toO 40 7, 28, 74, 78 Ace (7), Alloprene (78), Parlon (74) - 
TRL to O “a 7,90, 125, 139 Ace (7), Luzerne (90), Rub-Erok (125), Stoko- 
hard (139), Stoko-Therm (139) : 
o 42 104 Kralastic (104) 
re) 43 7, 8, 41, 59, 129 Ace Tex (7), Aico (8), Amerine (8), Garit (59), 7 
Gummon (59), Rosite (129), Tegit (59), Thermo- 
oO Wi plax (41) 
= o 8, 41, 59, 129 Aico (8), Hemit (59), Rosite (129), Thermoplax 
45 
(41) 
i.e) 4 50, 62, 100 GE Mycalex (62), Mycalex (100), Mykroy (50), 
Supramica (100) 
oO 47 
22, 132 Gelva (132), Lemac (22) 
° “a 4, 7, 9, 10, 18, 19, | Ace-Flex (7), Ace Riviclor (7), Agilide (4), _ 
— 22, 23, 24, 26, 28, | Agilux (4), Ampacet (10), Bakelite (19), Borden 
49 35, 42, 53, 55, 64, | PVC (22), Breon (24), Cadco (26), Corvic (78), 
= TtoO 30 65, 70, 71, 78, 80, | Darvic (78), Exon (55), Fiberfil (53), Geon (70), 
90, 97, 103, 104, | Gering (65), Interplastics (80), Joda (42), Mar- 
TtoO 51 105, 118, 131, vinol (104), Natvar (103), Nixon Vine-L (105), 
| 137, 139, 147, Opalon (97), Pliovic (71), Resinite (23), Seilon 
TRL to O 52 153 (131), Soplasco (137), Stokes (139), Tygon 
= o- (147), Velon (55), Vipla (35), Vygen (64), Welvic 
TRL to O 53 (78), Woparin (153) 
TtoO 54 18, 44, 65, 70, 118] Geon (70), Gering SRW (65), Saran (generic) (44) 
132 Formvar (132) 
TtooO 
es 535 19, 46,97,132 |Bakelite (19), Butacite (46), Butvar (132), 
Tto 56 Saflex (97) 
23, 46, 123,132 |Elvanol (powder) (46), Gelvatol (132), Lemol 
Ttoo 57 (23), Resistoflex (123) 
oO 58 61 Polectron (61) 
3 
7s = 2 Catalin (32) : 
| 6, 31, 38, 76, 107, | Cocor (31), CR (38), Dapon (107), Enduron 
T Dot ne 60 | 109 (109), Laminac (6) 
TtoO 61 | 2, 5, 6, 17, 19, 20, | Amester (5), Atlac (17), Bakelite (19), Cadco 
| 21, 25, 26, 33, 47, |(26), Cellobond (25), Fostercast (150), GE (62), 
T to O 62 51, 62, 64, 69, 76, | Glidpol (69), Glykon (64), Helix (21), Hetron 
79, 89, 96,104, | (47), IC (79), Laminac (6), Loven (89), Marco 





























Leominster, Mass. 
Furane Plastics, Inc., 4516 Brazil St., Los Angeles 39, Calif. 
Garfield Mfg. Co., 10 Midland Ave., Garfield, N. J. 

Garlock Packing Co., The, Palmyra, N. Y 
General Aniline & Film Corp., Commercial 
Dept., 435 Hudson St., New York 14, N. Y. 

General Electric Co., 1 Plastics Ave., Pittsfield, Mass. 

General Plastics Corp., 1400 N. Washington, Marion, Ind. 

General Tire and Rubber Co., Chemical Div., 1708 Englewood 
Ave., Akron 9, Ohio 

Gering Products, Inc., Kenilworth, N. J. 

Gilman Brothers Co., The, Gilman, Conn. 

Glaskyd Inc., 125 W. 3rd St., Perrysburg, Ohio 

Glastic Corp., The, 4321 Glenridge Road, Cleveland 21, Ohio 

Glidden Co., 11001 Madison Ave., Cleveland 2, Ohio 

Goodrich Chemical Co., B. F., Cleveland 15, Ohio 

Goodyear Tire & Rubber Co., Inc., The, Chemical Div., 1144 
E. Market St., Akron 16, Ohio 

H & R Industries, Nazareth, Pa. 

Haveg Corp., Newark, Del. 

Hercules Powder Co., Inc., Wilmington 99, Del. 

Heresite & Chemical Co., Manitowoc, Wis. 

Homalite Corp., The, Wilmington 4, Del. 

Houghton Laboratories, Inc., 322 Bush St., Olean, N. Y 

Imperial Chemical Industries Ltd., London S.W. 1, England 

Interchemical Corp., 67 W. 44th St., New York 36, N. Y. 

Interplastics Corp., 120 E. 56th St., New York 22, N. Y. 

Irvington Chemical Div., Minn. Mining & Mfg. Co., 500 Doremus 
Ave., Newark 5, N. J. 

Kellogg Co., M.W., P.O, Box 469, Jersey City 3, N. J. 

Keyes Fibre Co., Upper College Ave., Waterville, Me. 

Knoedler Chemical Co., Lancaster, Pa. 

Koppers Co., Inc., Koppers Bidg., Pittsburgh 19, Pa. 

Lamex Chemical Corp., Sundial Ave., Manchester, N. H. 

Lawrence Adhesive and Chemical Co., Inc., Lawrence, Mass. 

Lebec Chemical Corp., Paramount, Calif. 

Loven Chemical of Calif., 244 Pine St., Newhall, Calif. 

Luzerne Rubber Co., Trenton, N. J. 

Marblette Corp., 37-21 30th St., Long Island City 1, N. Y. 

Marbon Chemical, Div. of Borg-Warner Corp., 7165 Chicago 
Ave., Gary, Ind, 

Melamine Plastics, Inc., Winona, Minn. 

Mesa Plastics Co., 11751 Mississippi Ave., Los Angeles 25, 
Calif. 

Midwest Plastic Products Co., 
Heights, Ill. 

Mol-Rez Div., American Petrochemical Corp., 3134 California 
St., Minneapolis 18, Minn. 

Monsanto Chemical Co., Plastics Div., Springfield 2, Mass 

Morrell Corp., George, Muskegon Heights, Mich. 

Muehlstein, H. & Co., 60 E. 42nd St., New York 17, N. Y. 

Mycalex Corp. of America, 125 Clifton Blvd., Clifton, N. J. 

Narmco Resins and Coatings Co., 600 Victoria St., Costa 
Mesa, Calif. 

National Polymer Products, Inc., 125 N. Fourth St., Reading, 
Pa. 

Natvar Corp., P.O. Box 67, Rahway, N. J. 

Naugatuck Chemical, Div. United States Rubber Co., 203 Elm 
St., Naugatuck, Conn. 

Nixon Nitration Works, Nixon, N. J. 

Nureco Inc., 1100 Pontiac Ave., Cranston 10, R. L 

Ohio-Apex Div., Food Machinery and Chemical Corp., Nitro, 
W. Va. 

Phillips Petroleum Co., Bartlesville, Okla. 

Pioneer Scientific Corp., Great Neck, N. Y. 

Pitt-Consol Chemical Co., 191 Doremus Ave., Newark 5, N. J. 

Pittsburgh Plate Glass Co., Paint Div., 1 Gateway Center, 
Pittsburgh 22, Pa. 

Plastic Horizons, Inc., 2 E. 5th St., Paterson 1, N. J. 

Plastics Engineering Co., Sheboygan, Wis. 

Plicose Manufacturing Corp., 71 Box St., Brooklyn 22, N. Y. 

Poly Resins, Sun Valley, Calif. 

Polymer Corp. of Pa., 2150 Fairmont Ave., Reading, Pa. 

Polypenco, Inc., 2150 Fairmont Ave., Reading, Pa. 

Premier Thermo-Plastic Co., Middletown Road, Jefferson- 
town, Ky. 

Products Research, 3126 Los Feliz Blvd, Los Angeles, Calif. 

Raybestos-Manhattan, Inc., Manheim, Pa. 

Reichhold Chemicals, Inc., 525 North Broadway, White Plains, 
Be Be 

Ren Plastics, Inc., 3179 S. Cedar Rd., Lansing 4, Mich. 

Resistoflex Corp., Belleville 9, N. J. 

Rezolin, Inc., 1651 18th St., Santa Monica, Calif. 

Richardson Co., The, 2747 Lake St., Melrose Park, Ill. 

Robertson Co., H.H., 2407 Farmers Bank Bidg., Pittsburgh 
22, P. 
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1801 Chicago Rd, Chicago 
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: — So sees == ——— - | 
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MOLDING COMPOUNDS 
AND SHEETS 


MODIFIED STYRENE 
MOL DING COMPOUNDS 
AND SHEETS Shock resistanf type 


250-325 1000-8000 375-600 5000-30000 
ih 7 ‘Somme mata eee Rosteo 
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: ete mane ae eevee 
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HOW TO USE MODERN PLASTICS ENCYCLOPEDIA’S NEW PLASTICS PROPERTIES CHART 


This revised Plastics Properties Chart is designed to make it easier for the user to find specific information. 

Vertical columns represent properties; horizontal columns represent plastics materials. To facilitate the selection 
of materials having desired properties, bars have been drawn in to supplement numerical values. Each bar (which 
appears below the numerical value) relates to the scale appearing at the top of each vertical column. Thus, for ex- 
ample, the user who is seeking a material with a high tensile strength can simply scan the vertical columns repre- 
senting Tensile Strength and visually determine by means of the bars which plastics material fall into the higher 
strength range. 

Circles (as opposed to bars) indicate single values (as opposed to a range of values). Arrows indicate ranges in 
which the upper limit exceeds the scale range. Arrow heads indicate numerical values which also exceed the scale 
range, but in such instances even the lower limits do not fall within the scale range. Open-ended bars indicate 
values which are ‘‘more than’’ or ‘‘less than’’ a given range; the side on which the bars are open distinguishes be- 
tween ‘‘more than’’ and “‘less than’’ (e.g. bars open to the right indicate ‘‘more than’’; bars open to the left indicate 
‘‘less than’’). 

For users seeking complete property information on a specific material, the chart can easily be read horizontally. 

The last two columns of the chart give the manufacturers and trade designations of each plastic material. 
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This chart covers molding and extrusion compounds, cast resins, and sheet, rod, and tube stock, The 
values for the properties in the chart are based upon maximum and minimum figures submitted by a number 
of manufacturers of each type of plastic material, Differences in these procedures and sizes of test speci- 
mens may lead to erroneous conclusions in some cases if direct comparisons are attempted. 
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0.14 ~ None None Slight None Slight None G re) 
0.08-0.2. None None Slight None Slight None Exc, Oo 
| a — — 
== ———— = = 
- None Swells Swells Swells Swells At. by some - .@) 
=e Ss 
0. 3-0.5 Very Sl. Almost N At. only by Almost N Almost N Sol. in ket F to Exc. T (90-92% 
_- — ox, acids eutese ond 1.t.) 
0. 3-0.4 Very Sl. Almost N At. only by Almost N Almost N aro. hyd. Exc, T (90-92% 
a a — 2%, acids Lt.) 
0.1-0.2 Very Sl. Almost N Almost N Almost N Almost N See footnote® Exc, T (90-927 
+5 ———== === ———S==—— Ate) 
|| 0,05-0,31 Sl, yel, None At. by None None Gasoline F toG T (90% 
| ox, acids resistant 
0,03-0.05 Sl, yel., None At, by None None FtoG T (88-92% 
a = ox, acids _ 1.t.) 
0.05-0. 10 Sl. yel, None At. by R Fair Sol, in G TRL to © 
— aromatic and 
0.05-0.40 $1, yel. None At. by None None chlorinated FtoG T (88-90% 
4 2s ox, acids hydrocarbons 1,t.) 
0. 1-0.55 Some None At. by None None G ° 
streneth loss ox. acids 
— b a 
20-0. 50 Sl, yel, None At. by None None See footnote” G 7 
OX. 
0.3 Sl. yel,* None At. by . None None See footnote Exc. TRL to O 
—<————— 
0.01 Requires Very R Very R Very R R (below Exc. TRL to O 
ac telaoniilalarll black At. slowly 80°C.) 
<0.01 Surface craz- Very R by ox, acids Very R Very R —— G TRL to O 
ing (except ~ 
<0,015 black and w At. by R R — F TRL to O 
— brown) ox. acids sd 
0,00 None None None None None See footnote” Exc. T to TRL 
0.005 None None None None None None Exc. Oo 
7-14 Colors ~ Dec. Dec, Dec. ~ G T too 





‘Surface resistivity decreases. 

"Loss in surface ductility. 

“In high concentration, 

Resists aliphatics; soluble in ketones, aromatics. 

"Resists aliphatic hydrocarbons and most oils; swells in ketones, esters, 
and aromatic hydrocarbons; dissolves in alcohols. 

*Slightly soluble in ethylene dichloride and some other halogenated organic 
solvents. 

“Soluble in ketones, esters, and some chlorinated hydrocarbons, 

UVeriable. Attacked by ketones, esters, some halogenated solvents, 

“Halogenated compounds cause slight swelling, 
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Polypenco, Inc., 2150 Fairmont Ave., Reading, Pa. 

Premier Thermo-Plastic Co., Middletown Road, Jefferson- 
town, Ky. 

Products Research, 3126 Los Feliz Blvd, Los Angeles, Calif. 

Raybestos-Manhattan, Inc., Manheim, Pa. 

Reichhold Chemicals, Inc., 525 North Broadway, White Plains, 
R. 

Ren Piastics, Inc., 3179 S. Cedar Rd., Lansing 4, Mich. 

Resistoflex Corp., Belleville 9, N. J. 

Rezolin, Inc., 1651 18th St., Santa Monica, Calif. 

Richardson Co., The, 2747 Lake St., Melrose Park, Ill 

Robertson Co., H.H., 2407 Farmers Bank Bidg., Pittsburgh 
22, Pa. 

Rogers Corp., Rogers, Conn. 

Rohm & Haas Co., Washington Sq., Philadelphia 5, Pa. 

Rostone Corp., 135 Earl Ave., Lafayette, Ind. 

Sandee Manufacturing Co., 5050 Foster Ave., Chicago 30, Ill. 

Seiberling Rubber Co., Plastics Div., Newcomerstown, Ohio 

Shawinigan Products Corp., 350 Fifth Ave., New York 1, N. Y. 

Shell Chemical Corp., 380 Madison Ave., New York 17, N. Y. 

Sherwin-Williams Co., Chicago 28, Ill. 

Shoe Form Co., Inc., Auburn, N. Y. 

Sierracin Corp., Burbank, Calif. 

Southern Plastics Co., Columbia 1, S. C. 

Spencer Chemical Co., Dwight Bldg., Kansas City 5, Mo. 

Stokes Molded Products, Div. of Electric Storage Battery Co., 
Taylor St., Trenton 4, N. J. 

Styrene Products Ltd., London W. 1, England 

Sylvan Plastics, Inc., 350 Fifth Ave., New York 1, N. Y 

Synvar Corp., Wilmington 99, Del. 

Thiokol Chemical Corp., Trenton 7, N. J. 

United States Gasket Co., 602 N. 10th St., Camden 1, N. J. 

U.S. Industrial Chemicals Co., Div. National Distillers Prod- 
ucts Corp., 99 Park Ave., New York 16, N. Y. 

U.S. Plastic Products Corp., Lake and Whitman Ave., Me- 
tuchen, N. J. 

United States Stoneware Co., Tallmadge Ave., Akron 9, Ohio 

Valite Corp., New Orleans 17, La. 

Watertown Mfg. Co., Watertown, Conn. 

Westinghouse Electric Corp., Benolite Plant, Manor, Pa. 

Westl ake Plastics Co., Lenni Mills, Pa. 

Woodall Industries, Inc., 7565 E. McNichols Rd., Detroit 34, 
Mich. 

Worbla Ltd., Papiermuehle-Berne, Switzerland 












































Moe - awn (449) 
oO 58 61 Polectron (61) _ 
— = 32 Catalin (32) _ 
6, 31, 38, 76, 107, | Cocor (31), CR (38), Dapon (107), Enduron 
T (90-92% 60 109 (109), Laminac (6) 
ahh). 31 | 2, S, 6, 17, 19, 20, | Amester (5), Atlac (17), Bakelite (19), Cadco 
21, 25, 26, 33, 47, |(26), Cellobond (25), Fostercast (150), GE (62), 
TtoO 62 51, 62, 64, 69, 76, | Glidpol (69), Glykon (64), Helix (21), Hetron 
79, 89, 96, 104, (47), IC (79), Laméinac (6), Loven (89), Marco 
T 63 111, 121, 126, (33), Paraplex (128), Plaskon (20), Pleogen 
128, 134, 136, (96), Polylite (121), Selectron (111), Sierracin 
° a4 142, 145, 146, 150} (136), Stycast (51), Stypol (126), Synvar V (142), 
| Vibrin (104) 
° 65 107 Dapon (107) 
Oo 66 1, 8, 12, 14, 17, Acme (1), Aico (8), Aropol (14), Cordopreg (39), 
20, 22, 39, 47, 56, | Dapon (107), Diall (94), Flexfirm (56), Forma- 
°o 67 67, 68, 89, 94, 98, |dall (152), Glaskyd (67), Glastic (68), Loven 
° 106, 107, 121, 152}(89), Nureco (106), Plaskon (20), Plastrong (98), 
68 Polylite (121), Thermaflow (17), Unipreg (12) 
oO 69 23, 70 Acrylon (23), Hycar PA (70) 
T (90-92% 70 2, 22, 26, 28, 31, |Cadco (26), CO (31), Diakon (78), Fiberfil (53), 
Lt.) 63, 76, 78, 128, Gering MMRW (65), Interplastics (80), Lucite 
T (90-92% 71 130, 146, 151 (46), Lustreglow (146), Lustrelite (146), Lustre- 
i,t.) 28, 46, 53, 65, 78, tone (146), Perspex (78), Plexiglas (128), 
T (90-92% 2 80, 90, 128, 151 _ [Sandee (130), Swirlustre (146) 
= 
T (90% 73 61 Gafite (61) 
T (88-92% 74 6 Cymac (6) 
1.t.) 10, 19, 22, 25, 26, |Ampacet (10), Bakelite (19), Cadco (26), Capac 
TRL to O 75 29, 32, 44, 53, 57, |(29), Catalin (32), Distrene (25), Dylene (85), 
T (88-90% s 60, 65, 80, 85, 90, | Erinoid (140), Fiberfil (53), Fostarene (57), 
Lt.) 97,99, 112,130, |Gering PS (65), Interplastics (80), Lustrex (97), 
Oo 7 137, 140, 144, 151 |Sandee (130), Soplasco (137), Styron (44) 
3, 7, 10, 16, 18, Ace-Hide (7), Ampaloy (10), Ampcolite (16), 
Py 78 19, 21, 22, 25, 26, |Bakelite (19), Cadco (26), Campco (27), Capac 
27, 29, 31, 32, 42, |(29), Catalin (32). Cerex (97), Chinatex (18), 
TRL to O 79 43, 44, 51, 53, 57, |Cycolac (92), Darex (43), Distrene (25), Dylene 
TRL oO 59, 60, 63, 65, 66, |(85), Erinoid (140), Fiberfil (53), Genco (63), 
80 70, 71, 72, 80, 85, |Gering PSX (65), Gilco (66), Good-rite (59) (70), 
- TRL to O 81 86, 90, 92, 94, 95, |Helix (21), Interplastics (80), Joda (42), Marbon 
97, 105, 112, 116, |8000 (92), Midwest-Midlon (95), Pliolité (71), 
TRL to O 82 117, 131, 137, _ |Plio-Tuf (71), Resiston (3), Riji-Tuf (7), Seilon 
x 139, 140, 144, 151 |S-3 (131), Soplasco (137), Stokoflex (139), Stoko- 
T to TRL 83 lite (139), Stycast (51), Styco (105), Styron (44) 
= - 19, 32,44,151 |Bakelite (19), Catalin (32), Styrex (44) 
92, 95 Cycolac (92), Midwest-Midlon C (95) 
Ttoo 85 3, 4, 10, 13, 19, Aeroflex (13), Agiline (4), Alathon (46), Aika- 














23, 26, 27, 28, 32, 
33, 44, 46, 48, 53, 
63, 65, 66, 72, 74, 
78, 80, 85, 86, 90, 
95, 97, 99, 108, 
112, 114, 130, 
131, 137, 138, 
145, 147, 151 


thene (78), Bakelite (19), Boronol (3), Cadco 
(26), Campco (27), Catalin (32), C-I-L (28), Dow 
PE (44), Dylan (85), Fiberfil (53), Fortiflex 
(33), Genco (63), Gering PE (65), Gilco (66), Hi- 
fax (74), Interplastics (80), Marlex (108), Mid- 
iwest-Midlon P (95), Modulene (99), Monsanto 
(Polyethylene (97), Petrothene (145), Plicose 
m 14), Poly-Eth (138), Resinol (3), Sandee (130), 
Seilon (131), Soplasco (137), Super Dylan (85), 

uper Modulene (99), Tenite Polyethylene (48), 
iTygothene (147) 








1, 19, 46, 50, 53, 
60, 65, 82, 123, 
139, 144, 147, 151 


Bakelite CF 3 (19), Bakelite fluorothene (19), 
Chemelec 500 (144), Fiberfil (53), Fluoroflex-C 
(123), Fluoron (139), Fluran (147), Gering KRW 
(65), Kel-F (82) 





28, 40, 46, 50, 60, 
65, 78, 116, 117, 
123, 144 


Chemelec 300 (144), Chemlon (40), Fluon (78), 
Fluoroflex-T (123), Fluoroplast (144), Gering 
TRW (65), Polypenco-T (117), Teflon (46) 





11, 98 





Ameroid (11), Galom (98) 














*Copyrighted 1957 by Plastics Catalogue Corp., 
575 Madison Avenue, New York 22, New York. 
All rights reserved, including the right to repro- 
duce the chart or portions thereof in any form. 
Data compiled by Dr. Gordon M. Kline, Editorial 
Director, MODERN PLASTICS ENCYCLOPEDIA, 
and is based’‘on information supplied by the 
manufacturers. Chart designed by Ugo E. 
Torricelli. 























PROPERTY 


ROHM AND HAAS CO.,, Washington Square, Philadelphia 5, Pa. 


FURANE PLASTICS, INC., 
Los Angeles 39, Calif, 





Resin number 


Identity 


Viscosity at 
2S°C., Cp» 


Storage life 
of resin 


Resin content as 
applied, % 


Storage life of 
treated material 


Curing cycle 





Paraplex | Paraplex 
P-13 P-43, P-49. 
Flexible Rigid 
i 
2000-4500 


340-470 | 


Absence of light, room temp. 





Paraplex Paraplex Paraplex 
P-43HV. P-47. P-433. 
Rigid Semi-rigid Light 
stabilized 
Polyester-styrene resin ; 
50,000- 2000-4500 5700-7500 
65,000 | 








No catalyst: P-13, 12 mo. P-43, P-43HV, P-47, 


P-49, P-433, P-444, 6 mo. Refrigeration increases stability 


50 | 


Room temp. 
4-7 days 





70 


[ 


0 | 


i 


Room temp.: 4-5 days 


75 


Paraplex 
P-444 
Light 


stabilized 


3000-4000 


75 


Lamojet 


Furan 


200-300 


Over 1 yr. 





1 100 | 
1 he. ete 
, 





Epocast Epocs ~ 
2D 17 
2E } Higt 
2F | tem, 
— Epoxy 

2D: 3000 4006 

2E: 4000 

2F: 2500 

Over 1 yr. 61 
35-60 35-6 
Several Approx 

__ hours 30 days 














































































































Pressure, p.s.i. Contact to 200 Contact 2 Contact and uy ‘ 
Temperature, °F. Start 230. Start 180-200. Room | Room Start at 300-35¢ ; 
260 260 : - _ temp. | ___temp. Overnight at 40 
Time, min. 1-30, depending upon temperature, catalyst, thickness, type of resin, |} 2D: 16 hr. Overnight 
heating medium, etc. | 2E 
| 37} 20 he. 
PROPERTY PITTSBURGH PLATE GLASS COMPANY, SHELL CHEMICAL Corp. { 
Paint Division, 1 Gateway Center, Pittsburgh 22, Pa. 380 Madison Ave., N.Y., N.Y. q 
Resin number Selectron 5000 Selectron Selectron Selectron Selectron Epon 820, 828, Epon 815, 820 : 
series. Rigid, 5051A. 5119. 5200 5400. 1001, 1004 | 828, 834 
general Light Room temp. series. Rigid paste | 
use stabilized curing | Flexible Tesin — ve 
Epoxy resins 
Identity Unsaturated polyester resins a 
Dry lay-up Wet lay-us 
Viscosity at 50-200, 000 Can be 500- 100,000 de- 
25°C., cp. Adjustable 2,500 625 50-2,000 Paste adjusted pending on grade 
; a Sooo of resin 
Storage life 40°F.: over 1 yr. Room tempera- No catalyst, room 
of resin No catalyst in dark: 77°F.: over 4 mo. ture: unlimited temp.: indefinite. ; 
150°F.: 5 or more days depending on resin With catalyst 
0.5-8 hr., depend- 
ing on ambient 
temp. and type : 
of catalyst 
sanscntipaetantnin = SS ee 
uate costent an 35-80 72 65 J 50-70 65-75 25-35 25-35 
applied, % win a pS nw tl 
Storage life of Room te ap.: 16 hr. at 2 days at 12 hr. —-7 Up to 6 months Dicyandiamide 1-8 hr., depend- ¢ 
treated material 12 hr. to 21 days 77°F. with 7°F. with days with at room tem- at room temp.: ing on curing a 
with benzoyl benzoyl benzoyl benzoyl perature with unlimited. m- agent ® 
peroxide, de- peroxide peroxide peroxide benzoyl Phenylenedi- be 
pending on peroxide amine and Cur- y 
resin type. ing Agent Z at , 
room temp.: 2-3 
wk.; at 40°F.: 
= 6 mo. 
‘ a — © —_—s 
Curing cycle Preform:| Premix: 
Pressure, p.s.i. 0-300 | 50-2000 Contact to 300 | Contact and up Contact and up 
inane 5 A. — ob hm eiageein 
Temperature, °F, 140-250 325 140-250 de- Room to 180 180-250 200-300 | Dicyandiamide: 60-350, depend- 
max. pending on | 345. mPhenyl- ing on curing 
catalyst | enediamine and agent 
| Curing Agent 
| Z 225-350 
— 4 - - +—— —— $$$ —______— — —___—_ 
Time, min. 1-5 Y-3 1-5 10 min, to 48 15-60 2-30 Dicyandiamide: 10-60, up to 2 
hr. depending 30. orphenyl- days for 60-80° 
on system used enediamine end F. curing. 
Curing Agent 
| Z: +3 
PROPERTY SYNCO RESINS, INC., Bethel, Conn. SYNVAR CORP., Wilmington 99, Del. 
Resin number Synco 269 Synco 274 Synco 4180 Synco 350 Synvaren LP Synvaren 621 Synvaren 9203 Synvaren 
9205, 9207 
Identity Modified Phenolic Modified Phenolic ‘ : , Modified 
phenolic resin resin phenolic resin resin Gualgn ghosts seats _ Phenolic resin 
gg = 250-280 195-315 145-245 100-250 300-500 8000- 10,000 200-300 300-500 
: ++ CP» : stabs Z mr, Cadel Rect 33 A Ras - —— Ee 
S 
torage life Below 50°F.: 6 months minimum 6 months to 1 year 6 mo, 6 mo, min 
of resin ee 
Resin content as 30-50 30-50 30-50 
applied, % . —_— 
Storage life of Room temp.: +12 months Syaco 4180: indefinitely long 4-6 months Up to 6 mo 
treated material shelf life a bee 
Curing cycle 
Pressure, p.s. i. 50 and up 50 and up 50 and up 
Temperature, °F. 280-310 300 and up 275-350 _ 
Time, min. Varies with thickness Depends on conditions 
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~~ PROPERTY 


REICHHOL D CHEMICALS, RCI Building, White Plains, N.Y. 





number 


torage life 


f resin 


Resin content 


as applied, % 
Storage life of 
treated material 


uring cycle 


Pressure, p.s.L 


F, 


Temperature, 


| Plyophen 
169 
5013 
5025 
| 5592 


Phenolic resin 


169: 80- 160 
5013: 40-75 
5025: 150-400 


Below 70°F.: 2 mo. 
Below 50°F.: 6 mo. 


60-70 


Room temp.: 
4-6 mo. 


} 169, 5025 & 
5592: 15 & up 
5013: SO & up 


169, 5025: 275-325 
5013 & 5592: 
300-325 


169 & 5025: 325°F.: 
1/8": 3 min, 275°F.: 
1/8": 20 min. 5013: 
1/8": 10-12 min. 
5592: 1/8": 20 min. 


+ 





on | 


General purpose| 


4 


320-3650 8016: 3650 


| 8100: 2200 


70-72 


| Surfacing resins, | 


| Ron-air inhibited| 


| Potytite Polylite 


T 


extinguishing| low viscosity 


4 


100% polymerizable unsaturated polyester styrene resins 


320-1900 ] 


8027: thixotropic} 


wall 


No catalyst in dark: 77°F.: 3-6 mo. 


60-65 
i 


2800 | 1290-2270 65-100 
| 
| | 
40°F.: Over 1 year 
100 °F.: 34 weeks 
70-72 65-72 48-52 


From a few minutes to as much as six months, depending 


on type of resin, catalyst or catalyst-accelerator 


system, and storage temperature 


From contact on hand layup to 300 on preform molding 
and 50 to 2000 on premix molding 


Room temperature to 200 on hand layup; 180 to 280 on 
matched die molding; 225-325 on premix molding 


Hot cures: 1 to 30 min. 
Cold cures: 30 min. to 10 hr, 


| 
Polylite | Polylite 


Polylite Polylite a | Polylite Polylite 
8000 8100, 8016 8027, 8037, 8050 | 8061 8005-LV 8120 | 8166, 8170, 
8001 General purpose,|, 8237 & 8173 High heat | 8065 8007-LV 8150 8171, 8180, 
8009 | light-stabilized | (resilient) resistant Self- General purpose,| Flexible and 8181 


285-1 180] 575-2700 


54-80 | 
i 


Depending on resin, catalyst system used, 


mass, and curing conditions 








PROPERTY 


REICHHOL D CHEMICALS, RCI Building, White Plains, N.Y. 


BARRETT DIV., ALLIED CHEMICAL AND DYE CORP. 





Resin number 


Identity 


Viscosity at 
25°C., cp 


Storage life 


| 


Resin content 


of resin 


as applied, % 


Storage life of 
treated material 


—+ 


uring cycle 
Pressure, p.s.i. 


Temperature, °F. 


Time 


+ 


Polylite 
8200, 8202, 8217 
General purpose, 

thixotropic 

100% polymeriz- 
able unsaturated 
polyester styrene 
resins t 


575-1900 1 





No catalyst 
in dark: 77°F. 


Cold cures: 30 min. 





Polylite 
8055 


General purpose 


Vinyl toluene 


370 


40 °F.: Over 1 sensi 


: 6 mo, 


100° F.: 34 weeks 


"60-62 | 60-65 | 


Room temperature to 200 on hand layup; 180 to 280 
on matched die molding; 225-325 on 
premix molding 


Hot cures: 1 to 30 min. 


to 10 hr. 


Polylite 
8400 


Rigid, high heat 
distortion diallyl 
phthalate 


| 150,000- 180,000 


No catalyst 
in dark: 77°F.: 
6-12 mo. 
27-29 





From a few minutes to as much as six months, 
depending on type of resin, catalyst or catalyst- 
accelerator system, and storage temperature 


From contact on hand layup to 300 on preform 
__molding and 50 to 2000 on premix molding 





Depending on resin, 


catalyst system 
used, mass, and 
curing conditions 


4 





+ 


| hours with some hard- 


} 


+ 





Polytool 
6125 


6130 
6140 


Epoxy resins 


500- 19,000 
(adjustable) 


Room temp.: 
unlimited 


25-100 


20 min. to several 
eners; to unlimited 
with other types 
Contact and up 
Room temp. to 350 
depending on 
curing agent 


Hot cures: 10-60 min. 


Cold cares: From less 


than 2 to 4 hours de- 
pending on hardener. 








| 180-250 [ 180-250 


1-30 min. | 1-30 min. | 





Plaskon 911 Plaskon 920 Plaskon 941 Plaskon 951 
} 
+ 
Rigid; high Rigid; high General | General 
heat distortion;| heat distortion; purpose; } purpose; 
diallyl diallyl rigid; styrene rapid impreg- 
phthalate phthalate nating; styrene 
ae + 
165,000 10,000 700 330 
at 30°C, 
12 mo, at 70°F. 6 mo. at 70°F. 
in the dark in the dark 
7 
2 da. at 70°F. in the dark 5 da. at 70°F.) 14 da. at 70°F. 
in the dark in the dark 


Contact and up 


Depends on catalyst 
accelerator system 


Depends on catalyst 
accelerator system 








PROPERTY 


BARRETT DIV., ALLIED CHEMICAL AND DYE CORP., 40 Rector St., New York 6, N.Y. 





Resin number 


Plaskon 9404 


Plaskon 9411 





Identity 


Viscosity at 


Storage life 
of resin 


Storage life of 

treated material 

Curing cycle 
Pressure, p. s. i, 
Temperature, °F. 


Time 


i 


Rigid; light 
stable; 
styrene 


| 


2200 





+—_—_— 


Rigid; medium 
viscosity; 

styrene 

——>_—_J 


2700 


4 mo, at 70°F. in the dark 





4 da. at 70°F. in the dark 


strate cmc ———— 


Depends on catalyst-accelerator system 











_Contect end wp 














Depends on catalyst-accelerator system 


Plaskon 9441 | Plaskon 942 L Plaskon 9500 | Plaskon 9510 Plaskon 9511 Plaskon 9600 
Rigid; light General Resilient; high | Resilient; medium | Resilient; low | Flexible; high impact; 
stable; purpose; impact; viscosity; viscosity; high elongation; 
styrene | rigid; styrene styrene styrene styrene styrene 
2200 2200 800 2700 800 1000 
SS ee 7 2 
6 mo, at ° 
70°F. in dark 4 mo, at 70°F. in the dark 
7 da. at 7 da. at 
70°F. in 4 da. at 70°F. in the dark 70°F, in 
the dark the dark 








LOW-PRESSURE LAMINATING RESINS CHART 

































(vinyltoluene) 


60-72 











PROPERTY 


NAUGATUCK CHEMICAL, Div. of U.S. Rubber Co., Naugatuck, Conn. 






















Resin number 


Identity 


Viscosity at 
25°C., Cp. 


Storage life 


of resin 


Resin content 


as applied, % 


Storage life of 
treated material 


Curing cycle 


Pressure, p.s.i. 


Time, min. 


Temperature, °F. 

















Vibrin 153 Vibrin 154 
c ded | Comp — 
P 
for boat for hand 
covering : lay-up 


Unsaturated polyester-styrene resins 


Vibrin 114, | Vibrin 151] Vibrin | Vibrin 121 
117, 152 |Semi-rigid |152-LS-4| Flexible 
General automotive Light 
purpose stable 

400 to 2500 

depending | 300 to 400; 2500 60 
on resin | 


Thixotropic 








No catalyst, 70°F., dark: 


1.5% benzoyl peroxide — > 48 hr. 
Refrigerated - 1 wk. to 1 month 


1- 


Thixotropic 





Vibrin 115A, 156 

Matched die and 

premix molding, 
High heat distortion 


1000 (115A) 


2500 (156) 





lyr. Refrigerated: indefinitely. 


35 to 75 


_ Contact to 300 


Vibrin X1088 Vibri 
Matched die molding (X- 1047) 
and potting, Super-hea 
Low cheiakage resistant 
Trially 
aoe ee <a cyanurate ype 
600-2500 2500 
> 48 hr. at 
77°F 


Matched metal die molding and press cures 200-250. Also room temp. 


curing with promoters 





1.5 up according to temp., resin, and conditions 








































































































Resin content 
as applied, % 
Storage life of 
treated material 





























60 to 80 


PROPERTY AMERICAN ALKYD INDUSTRIES, Broad and 14th St., Carlstadt, N.J. 
Resin number Amester = 552 Amester 722 Amester 722 L.S. Amester 722 L. V.| Amester 822 Amester 852 |Amester 922 |Amester 1022 
Identity Rigid: | Rigid: Rigid: Rigid: Rigid: Rigid: Rigid: Flexible Gel coat 
Reactive Matched General Light Low Thixotropic Fire polyester | polyester 
polyester | metal purpose stable viscosity polyester retardant 
| polyester polyester _| polyester polyester polyester 
Vv } 
no as 1600 1100 600 600 75 Thixotropic | 3000 250 | Thixotropic 
2 +» CP. | | 
+ + — o ee ee —_ 
Storage life of Ty 
aki 4 mo. | 4 mo. 6 mo 6 mo. 6 mo, 6 mo. 6 mo. 6 mo. 6 mo, 
resin at 77°F. 
- - So —+- a -_—— — ——-4+-— 
R . 
esin content 73 | 73 70 70 60 73 75 75 70 
as applied, % | 
Storage life of 1% 1 4 Sd 
Ben. roxide— 2- s 
treated material ‘ “tailbone, psec nan 
Curing cycle 
Pressure, p.s.i. ; — Contact and up 7 
Temperature, °F. - Room temperature to 280 inition on type and concnateation of catalyst and promoter oa 
Time, min. 1 minute and up depending on temperature, pressure, catalyst, promoter and resin mass 
PROPERTY DUREZ PLASTICS DIV., HOOKER ELECTROCHEMICAL CO., North Tonawanda, N.Y. 
Resin number Hetron 93LS if Hetron 92 Hetron 32A | Hetron 31 | Hetron 72 Hetron 73 Hetron 32ALS Hetron 42 
Light Rigid, Semi-rigid, Sem-rigid, Rigid, chemical Rigid, Semi-rigid, Flexible, 
stabilized general automotive tough, resistant, high heat light stabilized, not self- 
use matched molding, high heat distortion structural extinguishing 
L it Bi, _die molding potting distortion 
Identity ‘ E __Unsaturated polyesters, styrene monomer, (All self-extinguishing except Hetron 42) aaa 
Gardner viscosity 550-630 1300-1800 1300-1800 900-1100 1300- 1800 2300-2700 1300-1800 1300-1800 
23°C., cp. a 
Storage life of resin 3 months _ __(a@) In dark, 70°F., 3 months to 6 months; (b) 158°F.: >4 days 





1% benzoyl peroxide, at 73°F.: 


48 hours 










Curing cycle 
Pressure, p.s.i. 


Temperature, 








oF 





Time, min. 





Contact up to 500, not air-inhibited 








60 to 300 depending on catalyzation and time 
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30 seconds to several days depending on catalyzation and temperature 
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Resi 
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Impre 
appar 


Preps 
of res 


Dryin 


Storay 
of tre 
mater 


Curin 
Pre: 
p.s. 


Tem 


ture 


Tim 











PROPERTY 


BAKELITE CO., 


DIV. OF UNION CARBIDE AND 
CARBON CORPORATION, 
E. 42nd Street, New York 17, 


N.Y. 


DUREZ 
PLASTICS 
DIV., HOOKER 
ELECTRO- 
CHEMICAL CO., 
North Tona- 
wanda, N.Y. 


DOW CORNING CORP., 
Midland, Mich. 


GENERAL 
ELECTRIC 
co. 
(See also p. 590) 


PLASTICS 
ENGINEERING 
co., 
Sheboygan, Wis. 





Bakelite 
BLL-3085, 
3238, 3526 
BLSA-3005 
8946 


n number 


Phenolic 
Identity resin 
3238: 73-78 
Resin or resin 3085: 59-64 
Ie 3005: 60-64 
3526: 63A-67 


formers, 


3085: 125-175 
3005: 210-250 
3526: 210-340 


Ethyl alcohol, 
alcohol and 
water 
mixtures 


Below 70° F.- 
Storage life 50° F.-6 mo. 
3005, 3526- 
Below 50°F.- 
3 mo. 


3238: 35-60 
3085: 28-44 
3005: 28-44 
3526: 35-60 


of resin 


Resin content 
as applied, % 


Can be accel- 
erated by 1% 
NaOH or hexe- 
methylene 
tetramine 


Catalysts 


Inhibitors 
, pH range 


Dip tank with 


Impregnation 
preg squeeze rolis 


apparatus 








Thin resin to 


Preparation viscosity de- 


of resin sired for 
treating 
3238, 8946: 
2 to 7 min. at 
4 °o 
Drying 285° F. 


3085, 3005, 3526: 
5 to 6 min. at 


260-280 °F. 
Storage life : 
f treated Room temp.: 
material 2 mo. 


Curing cycle 
Pressure, 


3085, 3005: 
14-300 
3526: 50-300 


te AD. iethicl: KO wr hrioeien to! o> « 


p.s.i 


empera- 


ture, °F. 240 to 360 





i 1/8" 

: 3238: 10-15 
3085, 3005: 
30-60 
3526: 30-50 














3238: 1600-2200 


| 3238, 3005,8946- 


60 days. Below 


Acids to narrow 


or scraper bars 


3238: 50-300 | 


Bakelite 
PLL-3136, 
4262, 4264, 
5003, 5141, 
5142, 5147, 
5193, 5203 
Unsaturated 
polyester 

resin 


100 


From 60 to 
3500 


+ 


Ketones, 
Cellosolve 


No catalyst 
in dark at 
70 °F.: 

3 to 6 mo. 


various per 
oxides such 
as benzoyl 
or methyl 
ethyl ketone 
peroxide 


Copper, 
antioxidants 


Squeeze rolls. 


Add catalyst. 
Agitate 
thoroughly 
to dissolve 


1% Benzoyl 
peroxide: 2 
days to 2 wk. 
No catalyst 
at 70 °F.: 

3 to 6 mo. 


Contact 
and up 


Mold or 
platen tem- 
perature 
160-280 
Room tem- 
perature also 





heated mold. 
1 hr. to 10 
hr. at room 





temperature 


0.5-2.0% of 


knife coating, 
brush, pour-on 


1 to 10 for | 


+ 


+ 


Bakelite 
ERL-2774 
ERL-2795 
ERL-3794 


Epoxy resin. 
Wet lay-up 


100 


500-19, 500 


Ketones, es- 
ters, aro- 
matics and 
alcohol- 
ethers 


No hardener, 
room 
temperature: 
indefinite 


25-75 


22% p.p-h. 
ZZL-0812 
37% p.p-h. 
ZZL-0803 
25 p.p-h. 

ERL-2793 
28% p.p-h. 


ZZLA-0800 


None 


a . 
Pour-on, knife 


»| coating, 


= 


—+4- 





brush, 
squeeze 
rolis 


Add hardener 


or catalyst, 
agitate at 
room temper 
ature 


% to 6 hr. 


Contact tu 


Room to 


325 


10 to 60 


Bakelite 
ERL-2774, 
EKR- 2002, 
EKS- 2002, 
EKR- 2003, 
ELS-3001 


Epoxy resin. 
Dry lay-up 


100 


Can be adjusted. 


Ketones, esters, 
aromatics, and 
alcohol-ethers 


Room temperature, 
unlimited 


25-35 


22% p.p-h 
ZZL-0812 
37% p.p.h. 
ZZL-0803 
25 p.p.h. 
ERL-2793 
28% p.p-h. 
ZZLA-0800 


None 


Air tank with 
rolls or bars 


Add hardeners or 
catalyst, agitate 
at room 
temperature. 


Methy: dibenzyl 
amine at room 
temp. (for ELS- 
3001) unlimited. 
Methylene diani- 
lene at room temp. 
1-4 weeks: at 
40 °F., 3-6 mo. 


Contact and up 


300-350 








Durez 
12120 
16044 


Phenolic resin 


70 as shipped 
16044: 60-65 


300-500 Can 
be adjusted 


Ethyl or 


isopropyl 
alcohol 


Conventional 
dip tank 


Adjust to de- 
sired viscosity 
and solids con- 
tent with al- 
cohol 


Start at 200 °F. 
Raise to 250- 
275°F. Adjust 
to give re- 
quired volatile 


content 
. 


Below 75°F.: 
Up to 6 mo. 


60- 100. 
16044: 
contact 
and up 


340 Heat sup- 
plied on 
one side 


0.05" to 0. 10": 
10-15 





DC 
2104 


DC 
2106 


Silicone resin 


60 


20 to 40 


60 


3 to 5) 





Toluene or naphthas of 





b.p. < 200 °F. 
No catalyst: > 6 mo. 
60 60 

-5 
—o. DC XY-15 

0.1 to 0.3% 
cc. / gal. 

Acids 
Dip tank, 


hot-air curing oven 


Add catalyst and agitate 


thoroughly. Apply to heat- 


cleaned cloth 


Precure for 5-10 min. at 
230°F. Special postcure 
cycles for electrical and 
high temperature uses 


Resin solu 


tion with 


catalyst: 24 
hr. at 77°F. 
Coated fab- 


Resin solu 
tion with 
catalyst: 30 
da. at 77°F. 
Coated fab- 
ric: 6 mo. 
at 77°F. 


15-200 


347 


1/8": 15-30 
1/4": 30-60 
1/2": 60 








GE 12304 
GE 12389 


Phenolic 


12304: 200-300 
12389: 150-200 


Ethyl or 
isopropyl! 
alcohol 


Below 75°F. 
60 days 


BW-50 


None 
necessary 


Dip tank with 
or without 
squeeze rolis 


Thin if neces 
sary to obtain 
proper resin 

pick-up 


Dry at 250-275 ‘ 
F. Adjust speed 
to give required 
flow in material 


Room temp.: 
2 mo. 


15 and up 


320-330 


1/8": 





Plenco 
204 
205 


Phenolic 
resin 


204: 71-74 
20 5: 67-70 


204: 400-600 
205: 250-400 


Ethyl! or 
isopropyl! 
alcohol 


Below 75°F.: 
2 mo. 


3-50 


Conventional 
dip tank with 
squeeze rolls 
or 
scraper bars 


Thin to desired 
viscosity and 
solids content 
with alcohol 


250-295 °F. 
Adjust speed 
for desired 
volatile con- 
tent 


Room temp. 


2 mo. 


100 and up 


300-330 


1/8": 10-30 





LOW-PRESSURE LAMINATING RESINS CHART 



































































































methyl! methacrylate; PS 


polystyrene; VA 


polyvinyl acetate; VB = polyvinyl butyral; VC 





vinyl chloride; and VCA = vinyl chloride acetate 





— —— —_ 
: empirica MOLECU- SP. GR. RI. 
NAME* STRUCTURAL FORMULA FORMULA LAR AT AT F.P. Vp Ki 
@) WEIGHT 25°C. 25°C } 
. | 
( ) Abietic acid derivatives y 
1. Hydroabiety! alcohol C49H3,CH,OH Cosa.O 290 1.008 1.526° 185 ‘ 
: 
Fe) 2. Methyl abietate C49Hz9COOCH,; C2,H3202 316 1.033 1.529° 180 
= 3. Hydrogenated methyl abietate C,9H;,COOCH, C2,H3402 318 1.026 1.519° 180 
@ Adipic ecid derivatives 
N 4. Diethyl adipate C2HsO0CO(CH2),COOC Hs CoH 1,04 202 1.002 1.426 
e Dibuty! adipate C4HgOCO(CH 2),4COOC 4H, Cy4H 2604 258 0.961 1.434 116 
U 6. Diisobutyl adipate [CH 2CH zCOOCH2CH(CH3)2)2 Cy4H 260, 258 0.950° 1.4293 160 
oz - " 
alu Di-n-hexy! adipate CoH 130CO(CH2)4COOC 6H 45 Cui Me 314 0.925-0938° 1.4125¢ 
(7 2) 8. Dicapry! adipate CgH,7OCO(CH2)4COOC gH, 7 Co2H420, 371 0.9135° - 
@) 9. Di- (2-ethylhexyl) adipate C4HglCOOCH 2CH(C 2Hs)C4Ho) 2 CosiacO 371 0.9268° 1.4466 194 ( 
a i 
10. Di-isooctyl adipate CH ,7OCO(CH 2)4COOC gHy7 Ca2H 429, 371 0.928° 1.448 210 0.12 
0.924° 1.445 195 
11. Dinonyl adipate (CHa)4(COOC gHy 9)2 CagHa 60, 399 0.9168° - 232 1 
} 
12. Octyl decy! adipate CH, 7OCO(CH 2)4COOC ; 0H, Ca4H e604 399 0.914-0.924 1.446 200-235 <0.04e15( 2 
(Isooctyl decyl adipate) 1.4505 H 
a 
¢ 
Bs 
13. Di-decyl adipate C140H21OCO(CH2)4COOC oH, CocllacO. 427 0.915 1.4498 219-227 iH 
(Di-isodecy! adipate) 0.918 1.4508 i 
14. Polypropylene adipate modified - - - 105° 1.452° 'd 
15. Dimethoxyethyl adipate CH30C2H,OCO(CH2)4,COOC,H,OCH, C 12H2206 262 1.075 1.439 £ 
16. Diethoxyethy! adipate CaHs0C,H4sOCO(CH24COOC2H4OC2Hs CigH 66 290 1.036 1.439 - i 
17. Dibutoxyethyl adipate (C4HgOC,H,OCOCH,CH2)2 Cy gH3406 346 0.997° 1.442 188 0.17@15 g 
i 
18. Dihexoxyethyl adipate (CH2)4(COOC ,H,OC 6H, 3)2 C29H420¢ 402 0.9642 1.4440 _ s 
19. Dibutoxyethoxy ethyl adipate [C4H90C2H,OC2H,COO(CH2)al2 Ca2H4208 435 1.025 1.447 166 é 
20. Di(methylcyclohexyl) adipate CH 3C6Hi9OCO(CHa)4COOC 6H i9pCH3 =@C a9 H 340g 338 1.007 1.468 190 1.95 @ 200° i 
21. Dibenzyl adipate C6HsCH,0CO(CH,),COOCH2C,Hs Ca9H220,4 326 i 
22. Ditetrahydrofurfuryl adipate (C4H70.CH,0COCH ,CH 2), Ci6Ha696 314 - 
Azelaic acid derivatives 
23. Di-2-ethylbutyl azelate C 6H, sO0COC 7Hy4COOC6Hy3 CayH 40% 356 0.934° 1.4445 185 
24. Di-2-ethylhexyl azelate C gil, 7OCOC 7H 4COOC gH, 7 CasHgg, 413 0.9184° 1.4464 212 
25. Di-isooctyl azelate C gH, 7OCOC 7H y gCOOC gH, 7 Caslgg%, 413 0.918- 1.448- 213-219 4 
0.920°¢ 1.450 
Benzoic acid derivatives i 
26. Ethylene glycol dibenzoate Ce6lisCOOCH,CH20COC gHs Cy 6th y 4 270 - 
27. Diethylene glycol dibenzoate C6HsCO(OCH 2CH2)2,0COC,Hs Cighis0s 314 1.178 1.5424 0.01 
1.1765° 1.5449° 
28. Dipropylene glycol dibenzoate C6HsCO(OC 3H,),0COC,.Hs Ca0H2205 342 1.129 1.5282 - 1.2@ 20 
1.1260° 1.5300° 
29. Triethylene glycol dibenzoate C6HsCO(OCH2CH 2),;0COC,.Hs Ca9H 2206 358 1.168 
30. Polyethylene glycol (200) dibenzoate C.6HsCO(OCH CH 2),OCOC «Hs 408 1.158 1.5252 ~ 
31. Polyethylene glycol (300) dibenzoate C6HsCO(OCH 2CH2),OCOC «Hs 508 1.150 1.5137 
32. Polyethylene glycol (400) dibenzoate C6HsCO(OCH2CH 2),0COC,Hs - 608 1.145 1.5077 - 
33. Polyethylene glycol (600) dibenzoate C6HsCO(OCH2CH2),OCOC.sHs 808 1.141 1.4984 - 
34. Benzophenone ColisCOC,Hs C13H 100 182 1.09762 50 5975@4 
Biphenyl derivatives 
35. 2-Nitrobipheny] C.H,C,H,NO, C,2H,O,N 199 1.203 1.612 143 
*Code for column headings: Sp. Gr. = specific gravity; R. 1. = refractive index; F. P. = flash ¢ oint (Cleveland and Open Cup); V. P. = vapor pressure; B. R. = boiling — 
MP melting point; S. in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose nitrate; EC = ethyl cellulose; PM = poly- 
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{ COMPATIBILITY WITH PLASTICS* COMMON NAMES, TRADE 
ae ue. DESIGNATIONS, AND TRADE MANUFACTURERS? 
cs WATER cy CAB CN EC PM PS VA VB VC YCA MARKS* FOR PLASTICIZERS 
°C. CG % by wt. 
32-33 Ins. I I SS fe 4 I - € Pp Abitol (38) 38 
5106 760 mm.° : In. 1 P C C C C I C C C _Abalyn (38) 38 
350 @ 760 mm. * - Ins. r P e€ececéiict € € HeeanG 38 
P 245 “00. ¢ ¢€ c - - - - - = 10, 22 
168-170@ 17mm ~ - € ££. ¢ € «+ =- € € ¢€ ££ «= 35 
6. 135-147@4 mm -—20 Ins - os Cc - - - Cc c © “‘Cabflex Di-BA’’ (12) ‘*Kesscoflex’’ DIBA (45) 12, 19, 20, 26, 
“‘Darex’’ DIBA (20) “*Staflex’’ DI-BA (19) 35,45,54 
7 0420608mm. -8 0.02 P C C C C C P P C C  “Kesscoflex’ DHA (45) 35,45 
8. 213-217@4 mm. -15 Ins. Cc Cc ee ¢ ¢ = FP - © Cc ‘*Harflex’’ 280 (35) 35 
). 210-218 @5 mm. <-75 <0.01 P Cc Se Ff ¢ Ff HS c “*Adipol’’ 2EH (54) **Kolflex’’ DOA (46) 9, 11,12, 14, 
**Cabflex’’ DOA (12) “*Morflex’’ 310 (49) 19, 26, 33, 34, 
DOA 775 (58) “‘Plastomoll’’ DOA (9) 35, 36, 37, 45, 
“Elastex”’ 60-A (11) “Polycizer’’ 332 (36) 46,47,49,50, 
“Flexol’’ A-26 (14) “px’’-238 (57) 54,57, 58, 60 
“Good-rite’? GP-233 (33) “Staflex’’ DOA (19) 
**Kesscoflex’’ DOA (45) 
05-220 @4 mm <-—70 Ins. P S i Cc . «<¢ G P GS S **Adipol’’ 10A (54) “‘Kesscoflex’’ DIOA (45) 11, 12, 49,28, 
“Cabflex Di-OA” (12) “Morflex’? 300 (49) 33, 34,35, 37, 
“‘Darex’’ DIOA (20) “px’’-208 (57) 45, 49,50,54, 
“‘Good-rite’” GP-233 (33) “*Staflex’’ DIOA (19) 57, 60, 70 
‘*Harflex’’ 220 (35) “‘Witcizer’’ 412 (70) 
11 - - 65 Ins. P C - C C C =- = C C_ “Morflex’ 390 (49) ““PX’’-209 (57) 9, 35,49, 50, 
“Plastomoll’’ NA (9) 57 
). 210-232@4mm. <-60 Ins. P ¢ ¢€CPCCPC C “fhige” GBT CO “‘Morflex’’ 375 (49) 12, 19, 33,35, 
“*Adipol’”’ 810 (54) ODA 778 (58) 36, 38,45, 49, 
*‘Cabflex’’ ODA (12) “‘Polycizer’’ 532 (36) 54, 57,58, 60 
**Good-rite’’ GP-235 (33) “px’’-218 (57) 
“Hercoflex’’ 290 (38) “Staflex’’ ODA (19) 
‘Kesscoflex”” ODA (45) 
13. 238246@4 mm -72 Ins. Pp ¢ cc =: + & | I ¢ ¢ **Adipol’’ xx (54) ‘*Kesscoflex’’ IDA (45) 11, 12,14, 19, 
“‘Cabflex’’ DDA (12) “*Kolflex’’ DDA (46) 20, 33, 35, 36, 
“‘Darex’’ DIDA (20) “Morflex’’ 330 (49) 37, 45,46, 47, 
DDA 777 (58) “Polycizer’’ 632 (36) 49, 54,57,58, 
**Elastex’’ 20-A (11) ““PX’’-220 (57) 60 
“Flexol’’ 10-A (14) “*Staflex’’ DDA (19) 
**Good-rite’’ GP-236 (33) 
14 - <-20 Ins. - - - - - =- - - Cc C ‘‘Hexaplas’’ PPL (41) 13,41 
15. 185-190@llmm. -16 1.420 Cc Cc c - - - - - - - “*Kesscoflex’’ MCA (45) 22,45 
16. 165@4 mm. -70 0.248 Cc Cc Cc - - - - - - - - 22 
— x 
17. 208-215 @4 mm. ~-34 0.08 P Cc cw £ €& Fr €& € Cc “*Adipol”’ BCA (54) “Plastoflex’’ 3 (1) 1, 19, 37,45, 
DBEA 779 (58) **Staflex’’ DBEA (19) 54,58 
‘Kesscoflex’’ BCA (45) 
18 - ~6 - - - - - - - - - - - - 19 
19. 240-260 @ 1-3 mm. - . 0.3 I I S << -« - Cc Cc - - TP-95 (67) 67 
20. 190-200 @3 mm. ~ Ins. Cc ¢ e& €& ? €& € €¢€ C  ‘*Sextol’’ adipate (40) 40 
21 - ee Ins. - 7 - - - © - e [ “‘Morflex’’ 350 (49) 35,49 
22. 200-207@1.5mm. 5-15 Ins. - ¢ -_— = = -« « - - - . 22 
23. 230@5 mm —65 Ins. Cc Cc cs .« - P I G Cc “Plastolein’’ 9050 DHZ (27) 27 

k 24. 237@5 mm. -— 65 Ins. > Cc ce ¢ « - Pp I Cc c “‘Cabflex”’ DOZ (12) “Plastolein’’ 9058 DOZ (27) 12, 19,26,27, 
; “Kesscoflex’’ DOZ (45) **Staflex’’ DOZ (19) 34,45,49,57 
é - r: : - “Morflex’’ 410 (49) 

. 225-244 @4 mm. -65 Ins. Cc Cc Ss €£€ « « F FF € C ‘Cabflex’’ Di-OZ (12) *Morflex’’ 400 (49) : 12, 26,27, 45, 

/ a **Kesscoflex’’ DIOZ (45) “Plastolein’’ 9057 DIOZ (27) 49 

Ze - 70-72 Ins. P © c ¢€ . € .¢-¢ Cc Cc ‘*Benzoflex”’ E-60 (66) 66 

; 27. 230-242@5 mm. 16-28 <0.01 Pp ¢ 5 & € Se SE €& SE S **Benzoflex’’ 2-45 (66) ‘*Plastoflex’’ DGB (1) 1, 66 

‘i 28 ae <-35 <0.01 P Cc es 2 €e ee € €& € e “‘Benzoflex’’ 9-88 (66) “'Plastoflex’’ MGB (1) 1, 14, 66 
250@ 10 mm. ~12 mat “Flexol”’ 77-G (14) 

5 29. 223-237@1 mm. 47 _(0.05 P C C C - C C C C_ C _ “Benzoflex” T-150 (66) 66 
: 0. 217-290@1mm. <-35 0.08 1 C C C - C C C C C_ “Benzoflex” P-200 (66) 66 
31. 243327@1mm. <-35 0.144 I C C C - C C C C C _  “Benzoflex’ P-300 (66) bb 
f 32. 258 d.@1 mm. <-35 : 0.70 I Cc c=. « @ ee ¢ C “Benzoflex’’ P-400 (66) 66 

33. 200d.@imm. 3.8 0.78 =I C C C - C C C C C_  “Benzoflex” P-600 (66) 66 
34 5 = : © 

30S 48 0006 C C - - ~- - - - - - - 22, 29, 43, 52 
35 320-330 34.5 Ins. Cc ¢ c £ « @& ¢€¢ 2 ¢ C _ Ortho-nitrobipheny! ONB (47) 47 





. 
: Code for compatibility: C = compatible, P = partially compatible, I = incompatible. ” See list on page 614 for key to numbers. 
: Measurement made at 20°C. ‘The trade marks for plasticizers are shown in quotation marks. 

Decomposes at temperatures in this range. 







PLASTICIZERS CHART 





NAME* 
%» hlorinated bipher 
37. Chlorinated bipheny| 
38. Chlorinated bipheny 
39. Chlorinated bipheny! 
40. Chlorinated bipheny! 


41. Chlorinated bipheny| 
42. Chlorinated bipheny! 
43. Chlorinated bipheny! 
44, Chlorinated polypheny! 
45. Chlorinated polypheny! 
46. Chlorinated polypheny! 
47. Chlorinated polyphenyl 


48. Camphor 


Coprylic acid derivative 


a 


Butanediol dicaprylate 


Citric acid derivatives 


an 


Triethy! citrate 


an 


Tri-n-butyl citrate 


Acetyl triethyl citrate 


Acetyl tri-n-butyl citrate 


7) 


ps 


Acetyl! trihexy! citrate 
55. Acetyl tri-(2-ethylhexy])citrate 


Coconut oil derivatives 
56. Chlorinated coconut oil fatty acids 


Epoxy derivatives 
57. Epoxy-type plasticizer 


58. Epoxy-type plasticizer 


59. Epoxy-type plasticizer 


2 


. Epoxy-type plasticizer 

61. Epoxy-type plasticizer 

62. Epoxy-type plasticizer 

63. Epoxy-type plasticizer 

64. Epoxy-type plasticizer 

65. Epoxy-type plasticizer 

66. Alkyl epoxy stearate 
Ether derivatives 

67. Dibenzyl ether 

68. Bis(dimethyl benzy])ether 


Ethylhexoic acid derivative 
69. 2.2°-(2-Ethylhexamido) diethy! 
di-(2-ethylhexoate) 
Fumaric acid derivative 
70. Diphenoxyethy! fumarate 
Glycerol derivatives 
71. Glycerol monoacetate 
72. Glycerol diacetate 
73. Glycerol triacetate 
74. Glycerol tripropionate 
75. Glycerol tributyrate 
Glycol derivatives 
76. Ethylene glycol dipropionate 


77. Ethylene glycol dibutyrate 


~~ 
x 


Diethylene glycol dipropionate 

79. Triethylene glycol diacetate 

80. Triethylene glycol dipropionate 

81. Triethylene glycol di-(2-ethylbutyrate) 


82. Triethylene glycol di-caprylate-caprate 


83. Triethylene glyco! di-(2-ethylhexoate) 
84. Triethylene glycol dicaprylate 
85. 


sa 


Tetraethylene glycol dicaprylate 


600 


STRUCTURAL FORMULA 


CH CH ,CHC(CH 3) ,C(CH 3)COCH 2 


(CH 2) {CH ,0COC 4H j5)> 


(C 3H s0COCH 2) ,C(OH)COOC Hs 
(C4H gOCOCH 2) gC(OH)COOC 4H y 
(C 2H sOCOCH 2) ZC(OCOCH 3)COOC Hs 
(C 4H OCOCH 2) ,C(OCOCH 5)COOC 4H g 
(C gH y 30COCH 2) ,C(OCOCH 3)COOC gH 13 


EMPIRICAL 
FORMULA 


C 10H 160 


C 20H 3904 


Ci 2H 2007 
C igH3207 
CigH 2s 
Croll 3408 


Cage 


(C gH ; FOCOCH 2) C(OCOCH 3)COOC gH 17 C32Hs 50 


C gH ; H-O-CH(CH 2) 7COOR 


(C6HsCH),0 
[(CH),C,H;CH,],0 


(C 7H ysCOOC 3H 4) 2NCOC 7H 45 


(C gH OC FH,0CO),C 4H, 


CH ;COOCH ,CHOHCH 20H 
C3Hs(OHXOCOCHS)2 
CH ;COOCH ,CH(OCOCH 3)CH ,0COCH ; 
C 3Hs(OCOC 2Hs)3 
C 3H 5(OCOC3H »)3 


(CH ,OCOC 3H 5) 2 
(CH ,0COC 3H 7) 
(CH sCH zCOOCH {CH 2) 20 
(CH ,0CH ,CH OCOCH 3), 
(CH20CH,CH20COC2Hs)2 
C 5H , yCO(OC 2H 4) 3O0COC sH 3; 
C 7H ygCO(OC 3H 4) 30COC pH 15 
(CH ,0CH ,CH ,0COC 3H 15) 2 
(C gH ysCOOCH CH ,0CH ,CH 2) 20 


Ci4H140 
CygH220 


CagHs3NOs 


CroH 2006 


CsH 100, 
CoH 10 
CoH 1406 
C 12H 2006 
Cisli266 


CoH 1404 
C oH 1904 
CyioH 1,05 
Cio 1206 
C 12H2206 
C igli3406 


C aati 4206 
CaaH 4206 
Ca4llaeOr 
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MOLECU. SP. GR. 
LAR AT 
WEIGHT 25° C. 
1.182-1.192 
1.270-1.280 
- 1.378-1.388 
1.447-1.457 
1.538~1.548 
1.577-1.587 
- 1.618-1.629 
1.810 
- 1.670 
1.470 
- 1.670 
1.734 
152 0.990 
342 0.929° 
276 1.136 
360 1.049 @20° 
318 =: 1.135 @ 23° 
402 1.046 
487 1.005 
571 0.983 
320 1.13 
354 0.910° 
0.991-0.994 
- 0.901 
» 350 0.910 
950 0.994 
960 0.991 
~ 0.92 
- 0.909 
380 0.901 
- 0.89 
198 _—:1,0428° 
254 __1.008° 
484 0.9564° 
356 1.08 
134 1.190 
176 1. 186° 
218 1.160 
260 1.078° 
302 1.035° 
174 =: 1.054 15° 
202 + ©1.024@0° 
218 1.066 ° 
234 1.115 
262 1.066 
346 0.9946° 
400 avg. 0.965 
403 0.9679° 
403 0.966 
447 0.985 


*Code for column headings: Sp. Gr. = specific gravity; R. L = refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; B. Py 
M. P. = melting point; S. in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN =cellulose nitrate; EC = ethyl cellulose; PM = polyme 
methacrylate; PS = polystyrene; VA = polyvinyl acetate; VB = polyviny! butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate. 





R. |. 
AT F.Pp 
23°C 
i 
1.617-1.618 141-150 
1,620-1.622 152-154 
1.627~1.629°  176-18¢ 
1.630-1.631° 193-196 
1.637-1.639° None 
1.6501-1.6517 None 
- None 
a None 
1.664- 1.667 None 
- 247 
1. 660- 1.665 None 
- None 
- 93 
1.4420 - 


1.4405 @24.5° 155 
1.4453° 185 
1.4386 @ 23° 188 


1.4408 @ 25.5° 204 


1.4453 @26° 230 


1.441 224 
1.480 145 
1.451 210 
1.471 232 
1.453 207 
1.451 200 
1.472 310 
1.471 310 
1.4590 220 
1.452 " 
1.452 202 
1.4525 204 

1.553188 
1.4584° 216 
1.4535 148 

- 146 
1.429 133 
1.431° - 
1,4359° = 
1.419 - 
1.424 - 
1.429 127 
1.437, - 
1.436 - 
1.4404° 196 
1.4455 185 
1.4441 207 
1.453 205 

“ 210 


<0.01° 


0.01 


R. =boiling range 





ete 


f 
{ 
i 
f 
' 

















a 


marrage tee caer 
PETS eS 


Rose 





365-390 
400-430 
85-420 
435-450 

}~320 4 mm 

15=300 «4 mm 


80-335 ¢4 mm 


~?09 


at 160 


00-250 


295-298 


68 175-190 


250 mm 


10-118 ¢4 mm 
170~197 @ 20 mm. 
138-142 @2 mm. 
5665 mm 
-247 @2.5 mm 
218@5 mm 
227-278 @6 mm 


for compatibility 


Measurement made at 20 °C, 


PLASTICIZERS CHART 


C 


135-160 
60-66 
50-61 

100-105.5 
66-72 


165-168(tech. ) 
174-178(USP) 


10.5 


~80 


125-127 


<-30 
<-30 
-78 
<-50 
= 
<~80 
<-80 
<-60 
<-60 
~5 to -15 
—43 


compatible, P 


nposes at temperatures in this range. 


S. IN 


> 


Ins. 
Ins 


0.170 


6.69 
0.313 
0.010 


0.160 
0.050 
3.60 
>50 
6.70 
0.02 


Ins. 


<0.01 
<0.1 


Ins. 


© by wt 


Pp 


p 


Cc 


QAIAITA 


a 


I 


COMPATIBILITY WITH PLASTICS® 
WATER CA CAB CN EC PM PS VA VB VC VCA 


QA!|0 


‘onto 


partially compatible, I = 


incompatible. 


The trade marks for plasticizers are shown in quotation marks. 


Cc 


Cc 


COMMON NAMES, TRADE 
DESIGNATIONS, AND TRADE 
MARKS® FOR PLASTICIZERS 


“RC”’ BD-8 (60 


**Citroflex’’ 2 (56) 
“*Citroflex’’ 4 (56) 
“‘Citroflex’’ A2 (56) 
“*Citroflex’’ A4 (56) 
**Citroflex’’ A6 (56) 


‘*Citroflex’’ A& (56) 
DP-520 (24) 


KP-90 (54 
PX-800 (57) 
**Admex’”’ 745 (5) 
**Admex’’ 744 (5 
**Admex”’ 711 (5 
**Admex’’ 
““Drapex’’ 4.4 (6 
**Monoplex”’ S-70 (59) 
**Mgnoplex’’ S-71 (59) 
3.2 (6) 


““Drapex’’ 


‘*Piastoflex’’ DBE (1) 
“KP”-555 (54) 


‘‘Flexol”’ 8N8 (14) 


Acetin 


Diacetin, ‘‘Kesscoflex’’ DIA (45) 


Triacetin, ‘‘Kesscoflex’’ TRA (45) 


Tripropionin 


Tributyrin 


Ethylene dipropionate 


Ethylene dibutyrate 


“*Flexol’’ 3GH (14) 


“*Eldoplast”’ 45 (31), ‘‘Morflex’’ 800 (49) 


“Flexol’’ 3GO (14) 


“*Morflex’’ 801 (49), SC 


DP-200 (24) 


See list on page 614 for key to numbers. 


710 (S), ‘‘Epoxidol’’ 780 (58 





MANUFACTURERS” 


49, 60 
24, 36 




































MOL ECU. 
LAR 
WEIGHT 


EMPIRICAL 
STRUCTURAL FORMULA FORMULA 





86. Polyethylene glycol 200 di-(2- C,H, ,CO(OC,H,),OCOC,H,, 0.9892° 


ethy lhexoate) 


87. Hexanetriol —1, 2, 6 HOCH , CH(OH)(CH ,) ,CH,OH 6 134 1.1063° 


88, Polyethylene glycol 200 HO(CH ,CH ,0),H - 200 avg. 1.125° 


89. Polyethylene glycol 300 HO(CH,CH,0),H 300 avg. 1.125° 
90. Polyethylene glycol 400 HO(CH ,CH20),H c 400 avg. _ 1,125° 
91. Polyethylene glycol 600 HO(CH ,CH 20) sli ; 600 avg. P 1.125° 
92. Polyethylene glycol 1000 HO(CH ,CH20) sH 1000 avg. ~ 
93. Polyethylene glycol 1500 HO(CH,CH 20),H ; 1500 avg. 1,151° 
94. Polyethylene glycol 1540 HO(CH,CH,0),H __- 1300-1600. = 
95, Polyethylene glycol 4000 HO(CH ,CH,0),.H ey 3000-3700. 204° 
96. Polyethylene glycol 6000 HO(CH ,CH0),H : ; 6000-7500 

97. Polyethylene glycol 20M HO(CH 2CH20),H 15,000- 20,000 

98. Polypropylene glycol 400 HO(C 3H60),H : i 400 avg. 

99. Polypropylene glycol 750 HO(C 3H60),H : : ; 750 avg. 

100. Polypropylene glycol 1200 HO(C 3H60) .H - 1200 avg. eat 


101. Polyalkylene glycol derivative - ; ~ 


102. Methyl phthaly! ethyl glycolate CH;OCOCsH,COOCH2COOC2Hs Crisis = 266 
CisHigOe = 280 


103, Ethyl phthaly! ethyl! glycolate C,Hs0COC,.H,COOCH 2COOC2H s ; 


104. Butyl phthaly! butyl glycolate C4HgOCOC,H,COOCH,COOC4H, = CxgH 2405 336 


105. Polyoxypropylene glycol HO(C 2H 40) .(C3Hs50),(C2H40)-H 40-50% 2000 
ethylene oxide C,H,0 


106. Polyoxypropylene glycol HO(C 3H 40) .(C3H60),(C2H,4O)-H 20-30% 2000 1,025-1.035 ~ 
ethylene oxide C,H,0 


107. Polyoxypropylene glycol HO(C 2H40) .(C 3H60),(C2H,0).H 40-50% 3000 1,04- 1.05 


ethylene oxide C2H,0 


108. Polyoxypropylene glycol HO(C 3H 40) (C 3H,0),(C2H,40)-H 80-90% 8000 

i _ ethylene oxide _C,H,O 
Hydrocarbon 

508, NyGecesten, qpethesions . demidladding 

110. Hydrocarbon type ca. 0.96-0,97 ca, 1,541.55 ~ 

1 <a. a ar oe : ae on 1.004-1.005 1,567-1.568 174 


0.873 - 





111. Hydrocarbon type 





112. Hydrogenated tripheny! a . ’ 1.00 1- 1.007 1,560-1.575 174 
113. Hydrocarbon type 1,02-1.07 1.6 121 


L(CHs)2CroHsCHalS(CHs)2CioHs]_ _CsiHso _—_—6 ; = mee ~: 








114, Hydrocarbon type 





115. Hydrocarbon type 1.051 @15.5° - 


146 





116. Polyaromatic hydrocarbon oil 0.944 @15.6° 1.5556 
117. Polyaromatic hydrocarbon oil 0.948 @15.6° 1.5568 149 
__1,06- 1,09 1.60-1.62 > 140 


119. Acomatic RyGecet@ee i ae 1.045° 1.61 ee 


120. Aromatic hydrocarbon : a. ee | _ 412 0.9786@15.6° __ ~ 221 





118. Aromatic hydrocarbon condensate 











121, Hydrocarbon type ee . as _- = ws 0.8899¢ 1.49 135 
1.014@15.5° _1,577-1.597° 











123, Aromatic hydrocarbon ~ Lat a _ = DS avg. 1.032@15.5° 1,590-1.630° 
124. Light pine ter aie. eae OG 1.070@15° 


125. Medium pine tar 1,070-1.075 @15° 














126. Heavy pine tar 1.075-1.080 @15° 








Leuric acid derivatives 
127, Butyl laurate __CyrHasCOOC Hy —————CapHy20, = 256 0.857° 








128. 1,2-Propylene glycol monolaurate ___C1x3Hg3COOCH2CHOHCH; __ CisH 3003 _ 258 0.911 


129. Ethylene glycol monoethy! C4 ,H23COO(CH2)2,0C2Hs Ci6H 3203 272 0.89 
ether laurate 














130. Ethylene glycol monobuty! C4,H2z3COO(CH2)2,0C4H, CygH 3603 300 0.883 
ether laurate 


* Code for column headings: Sp. Gr. = specific gravity; R. L = refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; B. R. = boiling range, 
MP. = melting point; S& in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose nitrate; EC = ethyl cellulose; PM = polymethy! 
methacrylate; PS =< polystyrene; VA = polyvinyl acetate; VB = polyvinyl! butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate. 
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315-393 


340-396 


340-396 
300-370 


114, 220 @2 mm. 
116. 290-379 
17. 303-388 
118 300-370 
122 135-240 
123, 163-275 


156-198 @5 mm. 








COMMON NAMES, TRADE 





5-260 @20 mm. 


M. P onlin CA tld lb Ler VCA DESIGNATIONS, AND TRADE MANUFACTURERS? 
MARKS¢ FOR PLASTICIZERS 

( % by wt. 
— 80 0.01 I es Cc Cc ¢ - Cc I Cc c **Flexol’’ 4GO (14) 14 
- ca, 35 - ( - = 14 
Sets to a oo - - Cc - ~ ~ - - ~ “Carbowax’’ 200 (14), P-4 (9) 9, 14,42 

glass at -65 
-15 to 8 oo - - Cc ““‘Carbowax’’ 300 (14), P-6 (9) , 14, 42 
4-8 oo ( - ‘‘Carbowax’’ 400 (14), P-9 (9) 9, 14, 29,42 
20-25 x - ; ¢ - - ‘‘Carbowax’’ 600 (14), P-13 (9) 9, 14, 42 
37-40 ca. 70 - - ( - . - **Carbowax’’ 1000 (14) 14, 42 
38-41 73 _ ( - - **Carbowax’’ 1500 (14), P-34 (9) 9,14 
43-46 70 ( - - “‘Carbowax’’ 1540 (14) 14 
53-56 62 ( - ~ ““Carbowax’’ 4000 (14) 14 
60-63 ca. 50 ~ - i - ~ - - ‘‘Carbowax’’ 6000 (14), P-90 (9) 9,14 
ca. 60 oo - - “Carbowax’’ 20M (14) 14 
70 ~ I - - Polyglycol P 400 (23) 23 
- 16.7 - I - ~ - - - - Polyglycol P 750 (23) 23 
- 19.4 - - I ~ - - Polyglycol P 1200 (23) 23 
- ~ ~ - - - - **Flexol’’ B-400 (14) 14 
= 0.053 % Cc c c 2 Cc Cc c cj Cc “*Santicizer’’ M-17 (47) 47 
- 0.018 c . 4 % Cc Cc Cc % c G “Santicizer’’ E-15 (47) 47 
~ 0.001 Cc © Cc Cc S Cc Cc Cc Cc Cc “Santicizer'’ B-16 (47) 47 
12 Sol. I Cc ¢ c ¢c¢ PC CE Cc “Pluronic”? L44 (71) 71 
-11 Sol I C C ( C P ( C Cc Cc **Pluronic’’ L62 (71) 71 
21 Sol. I C C C C I C I Cc Cc “Pluronic’”’ L64 (71) 71 
50 Sol. Cc I Cc I Cc I I I I I ‘‘Pluronic’”’ F68 (71) 71 
Ins. - C P P *‘Conoco’’ H-300 (18) 18 
ca, 25 Ins. - ~ ~ C ~ Cc - AP-25 (55), HB-20 (47) 36, 47,55 
- Ins I I I P C C ~ P P ‘Neville”’ R-29 (51), ‘“‘Picco”’ 46,51 
10 (36) 
- Ins. I Cc Cc Cc - C C C Cc Cc HB-40 (47) 47 
- Ins - Cc Pp C if C Pp c Cc **Nevinol’’ (51) 51 
85 Ins Cc © C Cc Cc Cc C C S Cc ‘Kenflex’’ (44) 44 
~ Ins. ~ - ~ ~ ~ ~ ~ C Cc “*Panaflex”’ BN-5 (4) A 
- Ins. - P Pp C P C - ¢ Cc ‘“‘Panaflex’’ BN-1 (4) 4 
- Ins. ~ P P Cc P ¢ Cc Cc “Panaflex’’ BN-2 (4) 4 
5 Ins. C Cc eS -« e ¢ C C Cc Cc “‘Nevillac’’ 10° (51) 51 
-18 Ins. P Cc - C Cc C P C Cc > **Mobilsol’’ C (64) 64 
~ Ins. - - _ - - ~ ¢ Cc **Mobilsol’’ K (64) 64 
-51 Ins. I I ~ P I I I P P P “‘Mobilsol’’ L (64) 64 
- Ins. P P P C ~ Cc - C ¢ P **Dutrex’’ 25 (62) 62 
- Ins I P P C - Cc C Cc P **Dutrex’’ 20V (62) 62 
7 - le - - - - ~ cf. Army Spec. 326C, PT-400 (12) 12 
- ~ - - - - - - - - - - cf, Fed. Spec. JJJ-T-121, PT-600 12 
(12) 

- - - - - - - — - PT-800 (12) 12 
0 Ins. ~ Cc Cc Cc - C - Cc Cc *‘Kesscoflex’’ BL (45) 24, 30, 45, 49 
O12 _iIns, o C £ =) .& ec £ “‘Nopco’? (53) 24, 32, 45, 49, 53 
~7 to-11 Ins. - Cc clhUCc:C«Cjs Cc - c €& Ethoxyethy! laurate 49 
-~3to-12 Ins. - Cc c Cc - c - ce «s ¢ Butoxyethy! laurate, ‘‘Kesscoflex’’ 45, 49 


Measurement made at 20°C. 4 The trade marks for plasticizers are shown in quotation marks. 


PLASTICIZERS CHART 


Decomposes at temperatures in this range. 


BCL (45) 


de for compatibility: C = compatible, P = partially compatible, I = incompatible. © See list on page 614 for key to numbers. 




























































MOL ECU- SP. GR. » &. 
LAR AT AT F. P ’ 
WEIGHT 25 °C. 





EMPIRICAL 


NAME* STRUCTURAL FORMULA FORMULA 














131. Glycerol monolaurate C ,,yH2;COOCH,CHOHCH ,OH CisH 3004 274 0.970 










132. Diethylene glycol monolaurate C,,Hz3COOC ,H,OC,H,OH Ci 6H 3204 288 0.960 











756 


133. Polyethylene glycol 400 dilaurate C, ,H23CO(OC2H,),COOC, Ho; 0.97 











Maleic acid derivative 









Di-n-buty! maleate C,4HgOCOCH : CHCOOC 4H, 0.9944 






Myristic acid derivatives 






Isopropyl myristate C4 3Hz7COOCH(CH;), Cy 7H 3402 270 0.849 1.432 14¢ 










nm Butyl myristate Cy 3Hy7COOC,4H, > aH 3602 284 0.861 1.4394 174 






137. Ethylene glycol monomethy! C,3Hz7COOCH,CH,0CH, *y 7H 3405 286 0.895 .4406 174 





ether myristate 






Naphthalene derivatives 







Mixed amy!naphthalenes CioHg-n(CsHi1), - 0.92-0.94 1.5452 149 
139. Dinonyl naphthalene CyoHo(CoHy9)2 CasHas 381 0.946° 1.549° 174 04 








Nitrile derivative 





Fatty acid nitrile 0.847 1.462 @30 180 








Oleic acid derivatives 











Methy! oleate C17H3;COOCH, Cy9H3602 296 0.870 1.4505 ~16 
142. n-Propyl oleate C,7Hs,;COOC;H, C21H4002 324 0.861 1.4494 ~23 
143. Isopropyl! oleate C,7Hs,;COOCH(CH;), C21H4002 324 0.866 ia 
144. Butyl oleate C1 7Hs,;COOC,4H, CoqHe20, 339 0.865 1.451° 180 









Amy! oleate Cy 7Hs,;COOCsH,, Ca3H4g402 353 0.876 1.4545 186 1 








146. Octyl fatty acid esters - - 395 0.864 1.4520 210 ¢ 

147. Ethylene glycol monomethy! CgH,7CH = CH(CH2)7COOC2H,OCH; Ca1H490; 341 0.895-0.902 1.453-1.455 197 0.23 
ether oleate ®20 

148. 1, 2-Propylene glycol monooleate C1, 7H33COOCH,CHOHCH, Ca1H4003 341 0.91-0.92 - 

149. Ethylene glycol monobuty! C,7H33COOCH,CH,0C,4H, CagHa60, 382 0.887 - - 









ether oleate 





Tetrahydrofurfury! oleate C,7H33COOCH,-OC,4H, Ca3H4205 367 0.921-0.923 1.4622 210 





Glycerol monooleate C ,7H33COOCH ,CHOHCH,0H Ca,H 400, 357 0.945 - 














Diethylene glycol monooleate C14 7H3;COOC,H,OC,H,OH Ca9Hg20, 371 0.938 - 





Diethylene glycol monoethy! C4, 7H33;COO(CH,CH,0),C Hs Ca4Ho 60, 399 0.957 - - 
ether oleate 







Palmitic acid derivatives 


Isopropyl palmitate C,sH; ,COOCH(CHs;), CoH 302 299 0.830-0.850 1.425-1.445 - 











155. n-Butyl palmitate CisHs,COOC,4H, CaoH4002 313 0.865 1.4429 185 

156. Isooctyl palmitate CysH3,COOC,H,>7 CagHog02 369 . 0.863° - 213 

157. Tetrahydrofurfuryl palmitate C1sH3,COOCH,- OC,4H; Ca,H400; 341 an - - _« 
Paraffin derivatives 







Chlorinated paraffin - CoH 37Cls 455 1.13-1.14 ; 1.500 None 
‘159. Chlorinated paraffin - CasH4s5Cl, 594 1.162-1.175 

























160. Chlorinated paraffin - Ca4Hg3Cl, 580 1. 13-1.17 1.504 None 
161. Chlorinated paraffin - CooHy4Cle 556 118 1.518 __None 
162. Chlorinated paraffin - CoqHaeCla, 1060 1.16-1.17 1.535 _—None 
Pelargonic acid derivatives —" : 7 ys aa 
163. Diethylene glycol dipelargonate (CH, 7COOC,H,)20 C22H420s 387 0.966° —:1.445-1.446 210 
164. Triethylene glycol dipelargonate (CH,0CH 2)2(CH20COC gH 7)2 Ca4H a 606 431 0.964° ~ 216 
Pentoerythritel derivative ss a ee 
165. Pentaerythritol fatty acid ester - - _ 0.997 , 1.453 _ : 247 0.27@200 
Phosphoric acid derivatives ney 
166. Triethyl phosphate (C,Hs0)3;PO0 Co6H1504P 182 1,065-1.072° —_-1.4055° __ 116 ~—:10@73 
167. Tributy! phosphate (C4H0),PO © 4gHy704P 266 _0.973-0.983° —1.4226° —_—193 . 
168. Tri-(2-ethyIhexyl) phosphate (C,HyCH(C3H,)CH,0],P0 ~ CagHs,04P 435, 0.9262° 1.4432 207 <0.01 
in Ginaeemniie deahes COT nn a ee 
170. Tripheny! phosphate ~ (C4H,0),PO vas = Cy sH,50,P 326 aad ~ 1.185 1. 563 225 ‘ 












* Code for column headings: Sp. Gr. = specific gravity; R.1. = refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; B. R. = boiling range; : 
M. P. = melting point; S. in water = solubility in water, CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose nitrate; EC = ethyl cellulose; PM = polymethy! 
methacrylate; PS = polystyrene; VA = polyvinyl acetate; VB = polyvinyl butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate, 
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5. IN COMPATIBILITY WITH PLASTICS® COMMON NAMES, TRADE 
8. R M. P. ane DESIGNATIONS, AND TRADE MANUFACTURERS® 
CA CAB CN EC PM PS VA VB VC VCA MARKS® FOR PLASTICIZERS 























( by wt 
26-28 Ins ce 4 ( © 4 C ‘*Morpel’’ X-574 (49) 24,28,32,45,49,53 
+11 Ins ( ( C ( “Glaurin’’ (32) ““Witco’’ DGL (70 15,24,32,45, 
‘*Morpel’’ x-870 (49 49,53,70 
4-14 Ins ( ( C ‘*Morpel’’ X-928 (49) 32,45,49,53 
8] R0 ( 11,52 
Cc Cc ¢€ 8,45,52 
180 3 Ins I S ( ( ( I 45,52 
180 15 Ins I Cc ( - { - ¢ ( 52 
190-400 Ins ( ‘‘Morpel’’ X-929 (49), ‘‘Pentalene’’ 195 (61) 49,61 
}-270 @ 20 mm Ins I I i a ae I ( ‘‘Morpel’’ X-841 (49) 49 
4 10-366 4 Ins _ e.« ¢ C ‘Arneel’’ SD(7), ODN (3€ 7,36 
1 2mm - Ins I P SS 8 P P P P ‘Emery’? 2301 (27) 15,27,53,65 
81-18) @2mn . Ins 1 P cCcC¢cPC PP P P “E€Emery’’ 2302 (27) 7,35,45,52 * 
4 73-181@2 mm Ins I P  & Cc P P  ‘Morflex’’ IPO (49) 35,45,49 
190-230 @6.5 mm 10 Ins I Cc ec € cc € € £ 1 ‘Kesscoflex’’ BO (45) ‘‘Witcizer’’ 100-101 (70) 8,15,17,30,35,36,45, 
‘‘Morpel’’ X-930 (49) 49,53,54,60,65, 70 
40 @20 mm ~40 Ins Cc G ( G 49,53 
46 -239@4mm Ins I I C ere F&F ‘‘Ohopex’’ R-9 (54) 45,54 
7 198%225@4mm 40 Ins I Cc S - FP € € C Methoxyethyl oleate ‘*Kesscoflex’’ MCO (45) 45,54 
Kapsol (54) 
48 -19to —22 Ins. - € ¢€ € 28,32,45,49,53 
192-221@2mm <-—45 Ins cS «& C Butoxyethyl oleate 32,45,49 
24( mr -25 Ins. P c Cc ££ €¢ & & s Cc C ‘Plastolein’’ 9250 (27) 1,27,50 
18 Ins Pp Pp P P PP P P P P ‘Emery’? 2221 (27) ‘‘Plastoflex’’ VS (15) 15,24,27,28, 32,35, 
“‘Morpel’’ X-570 (49) ‘‘Witco’’? GMO (70) 45,49,53,65, 70 
<-10 Ins c ¢€ ‘‘Morpel’’ X-565 (49), ‘‘Witco’’ DGO (70) 15,28,32,35, 
45,49,53,70 
x 
0 to-15 Ins - - = - 29 
4 . ec ¢ 8,45 
155. 215-265 @ 20 mm 0to9 Ins. ] C c ¢ C I 30,45,53 
156. 218235@5 mm 6-9 Ins. I I c f¢ GS - I I 0-16 (60) 45,49,@ 
7. 195@1.5 mm Ins C 22 
- Ins P ©e pr2£#€ EE £ FS C ‘Chlorowax’’ LV (21) 21 
59 - ~ Ins. P P PrP €e € SG - «© C ‘“Clorafin’’ 42(38) “Stan-Chlor-Oil’”’ (36) 9,36,38,39 
CP-40 (39) w-40 (9) 
16 - Ins. y € Y2& €& € ef Fe C Cereclor 2 (41), ‘‘Chlorowax’’ 40 (21) 13,21,41 
- Ins. P Cc yr e€&e¢€c &y € C ‘‘Chlorowax’’ 50(21) 21 
Ins te S -eeeeter « C ‘*Chlorowax’’ 70(21) 21 
29@5mm —40 Ins. I e e «4 I Cc. ¢ C ‘Morpel’’ X-931(49), ** lastolein’’ 9055 DGP (27) 27,49 
164. 225-255@5 mm +1to-4 0.1 I Pp eS 4 P ce § C “Plastolein’’ 9404 TGP (27), ‘‘RC’’ TG-9(60) 27,49,00 
l€ 261@4mm - . I e S I pP I P C c ‘“*Hercoflex’’ 600 (38 38 
o¢ 216 — 56 ~ - Cc S. € €.& Cc Cc 26 
i 67. 177-178@27mm. <-80 mm €e¢ceectce¢écr £ 17,54 
8 )@ 10mm — 80 <0.01 Pp Pp cS. & Ff Fcc C ‘'Flexol’’ TOF (14) 14 
. 69. 215-228 @4 mm. <-70 0.1 € P ©e¢éec¢re?¢ Cc KP-140 (54) 54 
vi 5 mm. 49.9 0.002@e54" C Cc oe ©€¢ @£ ££ 3s C ‘“Celluflex’’ TPP (16) 2,16,22,23,47,48 
“Code for compatibility: C = compatible, P = partially compatible, I = incompatible. © See list on page 614 for key to numbers 


Measurement made at 20°C. “4 The trade marks for plasticizers are shown in quotation marks. 


ecomposes at temperatures in this range. 





PLASTICIZERS CHART 


171 


172. 





STRUCTURAL FORMULA 


MOL ECU. 
LAR 
WEIGHT 


EMPIRICAL 
FORMULA 


SP. GR. 
AT 
25° C. 





Cresy! diphenyl phosphate 


Tricresy! phosphate 


l'ri-dimethylpheny! phosphate 


Alky! phosphate ester 


. Alkyl aryl phosphate 


16. Diphenyl mono-o-xenyl phosphate 


I'ri-p-tert-butylpheny! phosphate 


78. Diethyl ethylphosphonate 


79, Dibuty! butylphosphonate 


. Bis(2-ethylhexyl) 


2-ethy lhexy|phosphonate 


. O, O, O-triethy! phosphorothioate 


2. O, O, O-tributyl phosphorothioate 


), O, O-triisodéctyl phosphorothioate 
lris(2-chloroethyl) phosphite 
Phthalic acid derivatives 


Dimethyl! phthalate 


Diethyl phthalate 


Dipropy! phthalate 


. Dibutyl phthalate 


Di-isobutyl phthalate 


. Diamy! phthalate 


. Dihexy!l phthalate 


. Dimethylisobutylcarbiny] 


phthalate 


. Butyl octyl phthalate 


4. Butyl isodecy! phthalate 


(Decyl buty! phthalate) 


Amy] isodecy! phthalate 
(Decy! amyl phthalate) 


. Di-n-octyl phthalate 


7. Di-isooctyl phthalate 


. Dicapryl phthalate 


. Mixed alcohol phthalate 


. Di-(2-ethylhexy!l) phthalate 


(CH ,C,.H,O\(C.6H 50) ,P0 


(CH ,C6H,0) ;PO 


[(CH 3)2Cg6H 30] 5PO 


(Plas. for polyvinyl! alcohol) 
(CyH 17O(CgH50)2P0 


(C6H50)2(C6HsC4H,O)PO 


[(CH 3)3CCgH,0] ,PO 
C2HsP(OKOC 3H 5). 
C4HgP(OKOC4Hy)2 

CgH17P(OKOCgH;7)2 


(C3Hs0)5PS 

(C4Hg0)5PS 

(CgH,70)5PS 
(CLCH,CH,0) 5P 


C6H,(COOCHs), 
C.H,(COOC3Hs), 


C.H,(COOC 3H;), 
CeH4(COOC Hy). 


CH 4[COOCH ,CH(CH 5) 4] 2 
C6H4(COOCsH;;)2 
CsH4(COOCSH,3)2 

CH 4 COOCH(CH ,)CH,CH(CH 3) 4} 2 


C4HgOCOC,4H,COOCgH;7 
C4HgOCOC.6H,COOC oH 2, 


C5H 1 ,0COC.H,COOC oH; 
C6H4(COOCsH, 7), 


CeH4(COOCsH; 7)2 


C,H 4(COOCgH,7)2 


Blended alcoho! 
(average 8carbon) phthalate 


CgH4(COOCgH, 7)2 


CieHy404P 


C21H2104P 


Ca4H2704P 


Co0H 2704P 


Ca4H1904P 


Cell gqOeP 
CoH 1505P 
Ci2H2705P 


Ca4H5105P 


C6H1505PS 
C19H2705PS 
C24Hs105PS 
C6H1203CL5P 


Ci0H 1004 
Cy 2H1 404 


C1 4Hig%, 
Ci6H2204 


Ci6H2204 
Cig 26%, | 
CaoH 30% 


CoH 3004 


C20H 300% 


CaaH3404 


Ca3H36O4 
Cag 3994 


Ca 4H 3904 


Cag 3—94 


Ca 4H 390, 


Ca 4H 3904 


1,208 


1. 165-1. 168° 
1.145 


1.145 


1,122° 
1.089- 1.093 


1.20 @60° 


1.025° 
0.948° 
0.908° 


1.074 
0.987 
0.933 
1.353° 


1.189-1.191 
1.192-1.194° 


1.118-1.123° 


1.071 
1.042 


__1,040° 
1.072 
0.990-0.994 

0.983 


1,005-1.011° 
0.992-0.998 


0.9861° 


0.982 


1.553-1.556 230-235 


1.5535 


1.448 
1.507-1.510 


1,582- 1.590 
@60° 


1.4148° 
1.4310° 
1,4481° 


1.4458 
1.4491 
1.4580 
1.4858 


1.5168° 
1.5019° 


1.494 


1.4926° 170-175 


1.4900 


__1.488° 


1.4764 
1.4837 


1,0 @ 200 


1.480° 


1.4844 


1.4859° 
1.483 


*Code for column headings: Sp. Gr. « specific gravity; R. L = refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; B. R.:= boiling range 


M. P. 


methacrylate; PS 


melting point; S. in water 


606 


solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose nitrate; EC = ethyl cellulose; PM = polymethy! 
polystyrene; VA = polyvinyl acetate; VB = polyvinyl butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate. 


1957 MODERN PLASTICS ENCYCLOPEDIA ISSUE 








COMPATIBILITY WITH PLASTICS 
CAB CN EC PM PS VA VB VC VCA 


COMMON NAMES, TRADE 
DESIGNATIONS, AND TRADE 
MARKS¢ FOR PLASTICIZERS 





> 285 @10 mm. 


75.295 @10 mm. 35 0.002 @ 25 


— (pour pt.) 
- Sol. 
230 @5 mm. 


250-285 @5 mm. 


160-161 @0.25 mm. 


93.5-94@10 mm. 
142-145 @4,5 mm. 
160-170 @0.2 mm. 


119 @0.15 mm. 
282 0.45 @25 
0.09 @25 


129-132@1 mm. 0.015 


339 Ins. 


227-235 @ 37 mm. 


210 @5 mm. 


190-195 @5 mm. 


340 @740 mm. 


220 @5 mm. 


». 220-248 @4 mm. 


239 @5 mm. 


227-234 @4.5 mm. 


220-230 @4 mm. 


290 @50 mm. 


“‘Celluflex”’ 112(16) **Santicizer’’ 140 (47) 


“‘Kolflex’’ (46) 


“*Cabflex’’ TCP (12) ‘‘Kronitex’’ (54) 
“‘Celluflex’’ 179-C (16) “‘Lindol’’ (16) 
“Kolflex’’ (46) ““‘PX'"-917 (S57) 


Trixyleny! phosphate, ‘‘Celluflex”’ 179-A (16) 


**V-C’” 1-318-19 (69) 
“Santicizer’’ 141 (47) 


Dow P-5 (23) 


Dow P-77 (23) 


‘‘Palatinol’’ M (9) 


“Palatinol’’ A (9) 


“Celluflex’’ DBP (16) 
*‘Darex’’ DBP (20) 
DBP 705 (58) 
‘*Harflex’’ 140 (35) 
**Kolflex’’ (46) 
“Morflex”’ 140 (49) 


‘‘Palatinol’’ C (9) 
**Polycizer’’ DBP (36) 
“PX’’-104(57) 
“‘Staflex’’ DBP (19) 
‘‘Witcizer’’ 300 (70) 


“‘Harflex”’ 160 (35), ‘‘Morflex’’ 160 (49) 


“*P lastoflex’’ 520(1) 


“Elastex’’ 48-P (11) 


BDP 710 (58) 
“Elastex’’ 40-P (11) 
‘*Kolflex’’ (46) 
*Morflex’’ 135 (49) 


““PX’’-114(57) 
‘*Santicizer’’ 603 (47) 
‘*Staflex’’ BDP (19) 


**Staflex’’ CP (19) 


‘‘Harflex’’ 150 (35), ‘‘Morflex’’ X-926 (49) 


“‘Hercoflex’’ 200 (38) 
“*Kolflex’’ (46) 
“‘Morflex’’ 100 (49) 
“PX’’-108 (57) 
“*Staflex’’ DIOP (19) 
“‘Witcizer’’ 313(70) 


**Cabflex’’ Di-OP (12) 
“‘Darex’’ DIOP (20) 
**D.1.0.P."" (54) 
DIOP 735 (58) 
‘*Elastex’’ 10-P (11) 
‘‘Harflex’’ 120(35) 
DCP 715 (58) 
‘*Elastex’’ 80-P (11) 
*“Harflex’’ 180 (35) 


**Monoplex’’ DCP (59) 
“Morflex’’ 120 (49) 


“Good-rite’’ GP-261 (33), “Polycizer’’ 162 (36) 


“‘Cabflex’’ DOP (12) 
“‘Celluflex’’ DOP (16) 
‘‘Darex’’ DOP (20) 
DOP 745 (58) 
**Elastex’’ 28-P (11) 
‘*Flexol’’ DOP (14) 
“*Kolflex’’ (46) 


“Morflex’’ 110 (49) 
‘‘Palatinol’’ AH (9) 
““PX''-138 (57) 
**Staflex’’ DOP (19) 
“*Witcizer’’ 312 (70) 
Diocty! phthalate, DOP 


MANUFACTURERS’ 


9, 11, 22, 
29, 35, 43, 
9, 11, 22, 
43, 47 


26, 
48, 


»”? 


3,9, 11, 16, 17, 


19, 20, 22, 26, 29, 


34, 35, 36, 37, 43, 


46, 47, 48, 49, 50, 
54, 57, 


58, 60, 63, 
68, 70 


26, 35, 48 


22, 37, 46, 68 


35,49 


l 


11, 26, 46, 60 


3, 11, 19, 37, 
46, 47, 49, 50, 
57, 58, 60 


’ 


19 


3, 20 


, 34, 35, 37, 
48, 49, 50, 63 


3, 11, 12, 19, 
20, 26, 34, 35, 
37, 38, 46, 47, 
48, 49, 50, 54, 
58, 60, 63, 

68, 70 


af, ’ 


11, 35, 37, 49, 
53, 58, 59 


33, 35, 36, 37 


9, 11, 12, 14, 
16, 19, 20, 26, 
34, 35, 37, 46, 
47, 48, 49, 50, 
54, 57, 58, 60, 

63, 70 





de for compatibility: C = compatible, P = partially compatible, I incompatible. 
Measurement made at 20°C. 4 The trade marks for plasticizers are shown in quotation marks. 
ecomposes at temperatures in this range. 


PLASTICIZERS CHART 


>See list on page 614 for key 


to numbers. 





201 


202 


203 


204 


205 


206 


207 


208 
209 


210. 


211 
212 
213 


214 
215 


7. Diallyl phthalate 


. Di(methylcyclohexyl!) 


. Alkyl aryl phthalate 
. Alkyl aryl phthalate 
. Dimethoxyethy! phthalate 


230. 
231 








STRUCTURAL FORMULA 


SP. GR. 
AT 
25°C. 


MOL ECU- 
LAR 
WEIGHT 


EMPIRICAL 
FORMULA 





Di-(2-ethylhexyl]) C6H yol COOCH2CH(C 2Hs)C4Ho!) 2 


hexahydrophthalate 


Dinony]! phthalate C6H4(COOC gH, 9)2 


n-Octyl-n-decy! CH, 7OCOC g6H4COOC j 9H 2, 
phthalate 

Octyl decyl! phthalate CH; OCOC 6H4COOC ; oH2, 
(Isooctyl isodecyl phthalate) 

(Isooctyl decy! phthalate) 


Di-decyl phthalate C6H4(COOC ;oH21)2 


(Di-isodecy! phthalate) 


Blend (50/50) of di-octyl and 
di-octyl-decyl phthalates 
Blend (50/50) of di-octy! 
di-decy! phthalates 


and 


Mixed alcohol phthalate - 
Mixed 
Mixed 
Mixed alkyl phthalate 
Mixed alkyl phthalate 


alcohol phthalate - 
Blend of 2/3 DIDP and 1/3 BBP 
Blend of 1/2 DIDP and 1/2 BBP 
Blend of 1/3 DIDP and 2/3 BBP 


Blend of di-isoocty! and 
di-n-octyl-n-decy! phthalate 


alkyl phthalates 


Mixed alkyl phthalate 


Alkyl phthalate ~ 

Fatty acid phthalate - 
. Monomeric phthalate - 
C.6H,(COOCH2CH = CH2)2 
Dihydrabiety! phthalate - 

C6H4(COOC,4Hy) (COOC 6H, ,) 
C6H,4(COOC4H»(COOCH2C.Hs) 


Butyl cyclohexy! phthalate 
Butyl benzyl phthalate (BBP) 


Dicyclohexy! phthalate CgH4(COOC 6H 11)2 


CH3C6H190COC 6H,COOC 6H y0CHs 
phthalate 
C6H,(COOCg¢Hs)2 
R,OCOC,H,COOR, 
R,OCOC,4H,COOR, 
C.6H4(COOC,H,OCH3)2 


. Diphenyl phthalate 


Diethoxyethyl phthalate C6H4(COOC 2H4,OC 2Hs)2 


Dibutoxyethy! phthalate C6H4(COOC 2H,OC4Hg)2 


Bis-(diethylene glycol C4H,(COOCH,CH,0CH,CH,0C 2Hs)2 


monoethyl ether) phthalate 
Glycerol phthalate 


High molecular weight 
phthalate 


2. High molecular weight 


phthalate 


. High molecular weight 


phthalate 


. High molecular weight 


237. 
238. 
239 

240. 
241. 


phthalate 

Polyesters 

Polyester 

Polyester 

Polyester 

Polyester 

Polyester 

Polyester - 


Polyester os 


Ci Mads 0.9586° 


Ca6H4 204 0.965-0.972 


Cagle Oe 0.968 


Ca6He20, 0.967-0.977 


Called 0.964-0.966 


0.974 
0.972 


~ 0.9712° 
0.9927° 
1.004-1.014 
1.029-1.039 
1.005-1.065 
0.973 
° 0.956 
a 0.952° 
- ~ 0.9840 
Cid De : 1.120° 
a 1.055° 
Ciba, ~~ 1.076 
Crchlec@c 1.111-1.119 


C20H2604 1.148° 


CadiasOs 1.075 

CooH 1404 1.28 
~ 1.052-1.056° 

~ 1.033° 

Ws 


Ci4Hi806 


C16H2206 ~1.120° 


CeallseOe 1.063 
CactlasOe 1121.14 


1.04 
~ 1.0394 @ 30° 


1.0137 @ 30° 


0.9711° 


1.05 


4000 1.15 

1500 ~—«41.107 

_ ~ 1.055 
0.9517 

850  —+«+1.075° 

“oa 850 


a ca. 1000 0.995 


~ 1.4980 @ 30° 


4.031 ~———t~*=«*2«C SBD 


1.4619° 
1.4812 
1.481 


-481-1.485 228-232 


1.479-1.483 221-235 


1.4868 


1.482 


1.478 

1.4875 

1.516° 

1.513 - 

1.5071° 194 
1.5336-1.5376 199 


<0.06@15 


0.69@ 20K 


207 <0.06@ 15 


1.516 199 0.76@200°C 


1.572@74° 
1.517° 
1.5112° 
1.500 


224 

236 

243 " 

193 <0.01@20 
0.25@15( 

<0.0102( 
0.20@15 


<0.01@20 
0.062150 


1.491 186 


1.483 ~ 208 


“1.492 _ 232. <0.10@150 


207 
“216 


1.5029 


1.4925 @ 30° 207 


1.4719 
14803 
14685" 
asa 
1461464 


200 


1.458 260 





* Code for column headings: Sp. Gr. = specific gravity; R. l. = refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; B. R. = boiling range; 


M. P 


= melting point; S. in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose nitrate; EC = ethyl cellulose; PM = polymethy! 


methacrylate; PS = polystyrene; VA = polyvinyl acetate; VB = polyvinyl butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate. 
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COMPATIBILITY WITH PLASTICS° 


COMMON NAMES, TRADE 

















né MP iene DESIGNATIONS, AND TRADE MANUF ACTURERS® 
CA CAB CN EC PM PS VA VB YC VCA MARKS® FOR PLASTICIZERS 
Cc. C. %bywt —— : : 
" -~53 Ins I I C C I ( ( C ( ( “‘Flexol’’ CC-55(14) 14 
412 - Ins - - - C i C **Morflex’’ 190 (49) **Staflex’’ DNP (19 9,19,26,49 
*‘Palatinol’’ DN (9) 
m - Ins I C C C C ( I C C ( **Dinopol’’ 235 (54) **Hercoflex’’ 150 (38) 38,47,54 
DNODP (47) 
248 @ 4 mm. ~ 40 Ins P C C C P Cc P C C C ‘Cabflex’’ ODP (12) **Morflex’’ 175 (49) 11, 12,19, 20, 
“‘Darex’’ IOIDP (S) (20) ODP 740 (58) 26, 35, 36, 37, 
**Dinopol’’ IDO (54) ‘*Polycizer’’ 562 (36) 46, 48,49,50, 
“‘Dinopol’”’ 235 (54) “Px '"-118 (57) 54,57, 58,60 
‘*Elastex’’ 18-P (11) **Staflex’’ DIODP (19) 
“*Kolflex’’ (46) 
49-256 @4 mm. -53 Ins P C C ( , *« P ¢ C C “‘Cabflex’’ DDP (12) “*Kolflex’’ (46) 9, 13, 32. 88, 
‘‘Darex’’ DIDP (20) **Morflex’’ 130 (49) 19, 20, 26, 33, 
DDP 725 (58) “‘Palatinol’’ Z (9) 35, 36, 37, 38, 
“‘Elastex’’ 90-P (11) “‘Polycizer’’ 662 (36) 46,47,48,49, 
“Flexol’’ 10-10 (14) “Px’’-120 (57) 54, 57,58, 60 
“*Good-rite’’ GP-266 (33) “*Staflex’’ DDP (19) 
“*Hercoflex’’ 210 (38) 
6. 240@5 mm - Ins I C C C c ( I C C ( **Dinopoi’’ MOP (54) **Santicizer’’ 601 (47) 47,54,57 
“px” (57) 
" - Ins - - - - - - C ( “‘Darex’’ IOIDP (B) (20) “px’’ (57) 20, 33,47,57 
**Good-rite’’ GP-265 (33) ‘*Santicizer’’ 602 (47) 
8. 245@5 mm - Ins I Cc Cc a P ( I Py « C “‘Flexol’’ 810 (14), ‘‘Staflex’’ LP (19) 14,19 
4@5 mm = Ins I C C © Pp C I P ¢ ¢ **Flexol’’ 426 (14) 14 
- - Ins I P C GS & S & ¢ ( ie “Santicizer’’ 606 (47) 47 
- - Ins I P C C if c 4 C i¢ C “‘Santicizer’’ 611 (47) 47 
12 - - Ins I P Cc € C S § C C C “Santicizer’’ 614 (47) 47 
40@5 mm - Ins I C C S « e F C C C “Dinopol’? MOP (54) **Palatinol’’ AG (9) 9,38,54 
**Hercoflex’’ 250 (38) 
14. 240@5 mm ~ Ins I Cc & C C Cc I > G © “Pittsburgh PX’’-313 (57) 57 
215-235 @4 mm. - 0.01@25 C = C C > © 4 ec ¢£ C “Ohopex’’ Q-10 (54) 54 
216. 241@5 mm - Ins I C GS C Pp © I Cc > C **Flexol”’ 380 (14) 14 
7. 156-175@4 mm. -7 Ins C C Cc C - S « cS <¢ Cc 54 
- 65 Ins I - ce Fr F ry ey FP € P “Cellolyn’’ 21 (38) 38 
19. 189-222@5 mm. - < 0.005 I C Cc c C C cS € Cc “Elastex’’ 50-B (11 11 
220. 370 @ 760 mm. - 0.0003 @ 30 P C - & - C C Cc Cc Cc **Morflex’’ 145 (49) “‘Santicizer’’ 160 (47) 9,47,49 
“‘Palatinol”’ BB (9) 
221. 212-218@5 mm 58-65 Ins P Cc © P Cc P C P P P DCHP 730 (58) KP-201 (54) 11, 40,54,58 
**Elastex’’ DCHP (11) 
222. 250@2 mm - Ins I Cc . €¢ Fr € € & C ‘Sextol”’ phthalate (40) 40 
~ 7 
250-257@ 14 mm. 69 Ins I Cc S € - =. <¢ I c C 47 
224. 262-288 @4 mm. - Ins ~ Sc ££ ¢€ Ce « € C ‘*Cabflex’’ HS-10 (12) 12 
283-290 @ 4 mm. ~ - - C Ss <¢ C Cc - - Cc Cc “‘Cabflex’’ HS-31 (12) 12 
226. 190-210@4 mm. - 0.85 c S ec. FE €.f C ‘Kesscoflex’’ MCP (45) ‘*Palatinol’”’ O (9) 9, 22, 26,45, 
*“*Methox”’ (54) 54 
7. 188215 @4 mm. 31 0.25 @25 © € Gc ¢ = > ©&€ € € Cc 22 
228. 210-233@4 mm. ~ <0.03@25 I © Se = &€ € €& & C ‘Kesscoflex’’ BCP (45) ‘*Palatinol’’ K (9) 9,22,45,54 
“Kronisol” (54) 
29. 200-260@4mm. -35 0.8025 Cc C C C =- P C —- C C_ Dé“ Carbitol” phthalate 45,54 
Diethoxyethoxyethyl phthalate 
-10 Ins. - C CC -~- -~ P C C C “Esterflex” B-1 (65) 65 
= - Ins = ~ - - - = = = - **Staflex’’ KA (19) 19 
3 - Ins -— = = = = = = = = — “Sellen” KB AD 19 
‘ 

233. 245@5 mm. _ > ins. 1 ¢C C C P CI PC C “Flexol” 812 (14) 14 
4, 0 - e - ¢€ C - = - P C C C “Staflex” KD (19) 19 
35 - Ins 1 c cC 1 t! C€ P I C C “Admex’ 760 (5) 5 

236 - tee. rc cCctli-+7 -+-P-+- C C “Admex” 761 (5) 5 

2 -10  <0.01 1 it C ft I = I IT C CC “Flexol” R-2H (14) i4 
8 - Ins = -= ewe een ew CC MG 24,36 
39. = <-25 Ins c c C € € € C P C C “Plastolein” 9715 (27) 7 
4( - <-25 Ins. Cc P C C C C P P C C “Plastolein” 9720 (27) 27 
41 - 0-5 Ins. P P C C - =- P - C C “Paraplex” G-61 (59) 59 





Code for compatibility: C = compatible, P = partially compatible, I = incompatible. >See list on page 614 for key to numbers. 
Measurement made at 20°C. “The trade marks for plasticizers are shown in quotation marks. 


er 
Decomposes at temperatures 


PLASTICIZERS CHART 


in this range. 




































MOL ECU. 
LAR 
WEIGHT 


EMPIRICAL 
FORMULA 





8000 1.4699 
6000 1.15 1.4710 
2200 1.08 1.4660 
Polyester - 
slvester 800 0.9898 1.4719 
olyester ca. 1000 0.999 
1.03 
1.22 
0.9213 
0.9200 1.4485 


. Polyester 
. Polyester 
52. Polyester 0.9550 1.4830 
. Polyester 0.9565 


ca. 3000 1.090 
2500 1.10° 1.4684 


Polyester 
. Polyester 
56. Polymeric plasticizer Derived from neopenty! glycol - 1200-1300 1.060° 1.4656‘ 
Ricinoleic acid derivatives 
Methyl ricinoleate C 47H 3,(OH)COOCH,; 19H 3603 2 0.925 1.4620 
. Methyl acetyl ricinoleate C 47H 3,(OCOCH 5)COOCH , ~a1H 3904 55 0.938 1.4545 
. Methy! acety! ricinoleate 0.958 1.4580 
(modified) 
Buty! ricinoleate C 47H 3,(OH)COOC,4H, ~g2H 4203 : 0.917 1.4620 
Isobuty! ricinoleate C47H s,(OH)COOCH,CH(CH 3)2 ~agH 4203 4 0.913 1.4610 
. m Butyl acetyl C 47H 39(0COCH s)COOC,4H, erurrier 7 0.928 1.4555 
ricinoleate 
Butyl acetyl 0.913 1.4595 
polyricinoleate 
. lsobutyl acetyl C47H3AOCOCH 3)COOCH ,CH(CH 5)2 gaH 44% 0.928 1.4540 
ricinoleate 
Ethylene glycol C 47H 3,(OH)COOCH,CH,0H Cosll esc 0.969 1.4740 
ricinoleate 
. Propylene glycol C4 7H 32(OH)COOCH ,CHOHCH ; CaiH 40% 0.960 1.4695 
ricinoleate 
7. Methoxyethyl ricinoleate C 47H s,(OH)COOCH,CH,0CH, Ca iH49O%4 0.951 1.4645 
Ethoxyethy! ricinoleate C 47H 3 (OH)COO(CH2),0C zHs Ca2H4 204 0.929 ~ 
. Methoxyethy! acetyl C 17H 32(OCOCH3)COOCH,CH,0CH, = C23 4205 0.960 1.4570 


ricinoleate 


70. Methoxyethy! acetyl! - - - 0.968 1.4630 


ricinoleate (modified) 

. Glycerol C,H 32(OH)COOCH ,CHOHCH ,OH C21H400s 0.981 1.4770 
monoricinoleate 

. Diethylene glycol C 17H 2(OH)COO(CH ,CH 0) 3H C22H4205 0.972-0.980 
monoricinoleate 

. Diethylene glycol monoethy! C,7H32(OH)COO(CH ,CH 2,0) 2C2Hs CagH aes 5 0.96 
ether ricinoleate 

. Propylene glycol [C4 7H 2(OH)COO] ,(CH ,CHCH 5) CogltzaOe 0.938 
diricinoleate 

. Diethylene glycol [C4 7H 3,(OH)COOCH,CH,],0 C40H7407 7 0.953 
diricinoleate : 

. Glyceryl triacety! [C 17H 32(OCOCH 3)COO] CH Coslis6%19 0.965 
ricinoleate 
Sebacic acid derivatives 
Dimethyl sebacate CH ,OCO(CH 2)gCOOCH 3 C4 2H220,4 23 0.990 
Diethyl sebacate C ,Hs9CO(CH 2)gCOOC Hs Cy 4H 260, 1.048 

279. Dibutyl sebacate C4HgOCO(CH 2)gCOOC 4H, CigH 340, 0.935-0.942° 


Dihexyl sebacate C6H 1 30CO(CH 2)gCOOCgH 15 CaqH 429%, 0.920° 
Dioctyl sebcate CgH17OCO(CH 2)gCOOC Hy, CasHs00, 7 0.913 


282. Di-isooctyl sebacate CgH,7,OCO(CH 2)gCOOC3H 17 Ca6Hs0%, 427 0.9160° 246 





* Code for column headings: Sp. Gr. = specific gravity; R. L = refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; B R. = boiling range; 
M. P. melting point; S in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose nitrate; EC = ethyl cellulose; PM = polymethy! 
methacrylate; PS = polystyrene; VA = polyvinyl acetate; VB = polyvinyl butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate. 
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N 
s. IN COMPATIBILITY WITH PLASTICS® COMMON NAMES, TRADE . 
B. R. M. P. WATER DESIGNATIONS, AND TRADE MANUFACTURERS 
CA CAB CN EC PM PS VA VB VC VCA yarxsé FOR PLASTICIZERS 
( ( > by wt 
13-15 0.004 I I c I l I P I ( ( “*P araplex’’ G-25 (59) 39 
78 Ins. I ( ( I I I Cc f ( I ‘*Paraplex’’ G-40 (59) 9 
10 Ins. I ( ( I I I * P ( ( “‘Paraplex’’ G-50 (59) 9 
10 Ins, I Cc ( I I I P i ( ( ABG (9), ‘‘Paraplex’’ G-53(59) 9,59 
0 Ins. I P Cc ( P I ( ( ‘*‘Paraplex’’ G-60 (59) 9 
2 Ins. I I ( c 1 I I I Cc i **Paraplex’’ G-62(59) 59 
10 Ins. ¢€ e «4 ¢ P 6 «€ C DP-250(24) 24, 36 
197@4 mm. e  ¢ © 4 C I PP  “Hercoflex’? 900 (38) % 
0 Ins. P P cS *% S ( ( ‘*Morflex’’ P-10B (49) 49 
21 Ins. P P S .- ( ( ( ‘‘Morflex’’ P-20B (49) 49 
1 Ins. P Pp . P a © ( ‘*Morflex’’ P-30B (49) 49 
37 Ins. P P © P © G ( ‘*Morflex’’ P-40B (49 49 
Ins. ( ( ( ‘*Morflex’’ P-50(49 49 
10 Ins. I Cc C I I Ss FF Cc Cc “RC’’ BGA(60 60 
0.1 ( Cc P P ( ( ( ‘‘Eastman’’ NP-10 (26 26 
170 @1 mm. 30 (pour pt.) Ins. P ( ( ( Pp ( ( I I “Flexricin” P-1(10 10, 53 
18 1 mm. 30 Ins. P ¢ 4 S Pp - ©& & 4 cf “Flexricin’’ P-4(10) 10 
40 Ins, I ( ( ( . = 4 ( “‘Flexricin’’ 61 (10) 10 
185@1 mm. 30 Ins. I Cc S << P <¢ ec 3 ( ‘‘Flexricin’’ P-3(10), ‘‘Staflex’’ BR (19) 10, 19, 45, 53 
23 Ins. I C ( r P < Cc I I **Flexricin”’ 16(10) 10 
19 1 mm. 32 to —65 Ins. I Cc eS ¢< Y PF 6S S ( **Flexricin’’ P-6(10), ‘‘Staflex’’ BRA(19) 10, 19 
48 Ins. I © ts ( P Cc S P Cc PG-16(10) 10 
64 18) Ins. I ( © e P ( a eS = ‘*Flexricin’’ 66(10) 10 
21 Ins. ( cS S 3 ‘*Flexricin’’ 15 (10) 10 
16 Ins. ( ( ‘*Flexricin’’ 9(10 10,4 
67 185@1 mm. 37 Ins. I Cc eS € - ¢ ¢ ¢€ C ‘'Flexricin’’ P-1C (10), ‘‘Staflex’’ 1X (19) 10, 19, 32 
: 68 70 Ins. \ ( = 
: 69 195 @1 mm. 60 Ins. I Cc Cc ¢€ : PC Cc C C ‘“Flexricin’’ P-4C (10) **Staflex’’ IXA (19) 10, 19, 54 
KP-120 (54) 
46 Ins. I Cc : «& Cc Cc € C ‘Flexricin’’ 62 (10) 10 
-50 Ins. eS £ - - - © “Flexricin’’ 13(10) 10, 15, 32, 45, 
53 
60 Ins. cc .& 32,45, 53 
50 Ins. c Cc . 3 
4 49 to 1 Ins. - S <€ . 4 
12 to —15 Ins. - CG ¢€ 45 
; - - 35 Ins. I I ctu FS ¢ C “Flexricin” P-8 (10) 10 
3 (pour pt.) 
a 
294 V.sl.sol. C Cc Cc € e€ £8 € CC € Cc 3 
; 308 1.3 0.190 | Cc - - 22, 3 
oe e - 
‘ ) 344-345 ~11 9.01 I Cc GS Cc Cc Cc c Cc G S DBS 755 (58) “‘Polycizer’’ DBS (36) 19, 34, 35, 36, 
é 175-180 @ 3 mm. “Harflex’’ 40 (35) PX'’-404 (57) 37, 49, 50, 
“‘Monaplex’’ DBS (59). ‘Staflex’’ DBS(19 8, 59 
t ‘‘Morflex’’ 240 (49) 
B 184@2 mm. Ins, P P . £§ = = & * ui ( ‘‘Harflex’’ 60 (35) 3 
z S 148 @4 mm 55 Ins. I Pp C i C C > } % ( ‘‘Darex’’ DOS (20) ‘*Morflex’’ 210 (49) 19, 20, 26, 34, 
2 DOS 765 (58) **Polycizer’’ DOS (36) 35, 36, 37, 49, 
é “‘Harflex’’ 50 (35) “*PX'’.438 (57) 90, 57, 58, 59, 
**Monoplex’’ DOS (59) “Staflex’’ DOS (19) 60 
50 Ins. P P S Cc Cc Cc > DIOS 760 (58) ) ‘*Morflex’’ 200 (49) 19, 34, 35, 37, 49, 
— ‘*Monoplex’’ DIOS (59) ‘*Staflex’’ DIOS (19) 57, 58, 59, 60, 70 
“Code for compatibility: C compatible, P partially compatible, I incompatible. © See list on page 614 for key to numbers. 
Measurement made at 20°C. 4 The trade marks for plasticizers are shown in quotation marks. 


* Dec omposes at temperatures in this range. 


PLASTICIZERS CHART 














MOL - SP. GR. a 
, EMPIRICAL a wd 
NAME* STRUCTURAL FORMULA FORMULA LAR AT AT F. P Vp 
WEIGHT 25° Cc, 28° Cc 
°C on 
283. Dibutoxyethy! sebacate (CH 2)—(COOC 3H 4OC gHg)2 Ca2H 4206 403 0.964-0.970 1.4447 - 
284. Butyl benzyl sebacate (CH g)g(COOC 4Hg XKCOOCH 2C6H 5) Ca1H3204 348 1.023 - - 
285. Capryl benzyl sebacate CgH 1,OCO(CH 2)g COOCH 2CgHs CasHe0O4 405 0.9970° - ~ 
286. Dibenzy! sebacate (CH 2)g(COOCH 2Co6H 5)2 Ca4H3004 382 1.05 1.521° 2% 
287. Mixed sebacate adipate 411 0.93 1.445 - 
ester 
Stearic acid derivatives 
288. n-Butyl stearate Cy 7H ysCOOC gH Ca2H 4492 341 0.855-0.862 1.4418 188 
289. Octyl stearate Cy7HysCOOCgHi7 Ca6Hs5202 397 0.851-0.857 - “ 
290. Cyclohexy! stearate Cy7HysCOOCsH,, Ca4H e602 367 0.880-0.883 - = 
a%x° 
291. 1, 2Propylene glycol C 7H 3sCOOCH ,CHOHCH ; Codes 343 0.93 i . 
mono stearate 
92. Ethylene glycol monomethy! C,7H3sCOOCH,CH,0CH, Ca1H4203 343 0.885 - - 
ether stearate 
293. Ethylene glycol monobuty! C1 7H3sCOOC2H,OC4Hy CagHas03 385 0.877-0.882° 1.446 216 0.01 
ether stearate 0.06 
294. Glycerol monostearate C,,H3sCOOCH,CHOHCH 20H Ca1H 4204 359 0.970 - ~ 
295. Methyl acetoxystearate C1,7H 34(OCOCH ,)COOCH, CasH 49% 356 0.926 1.4460 215 
296. Butyl acetoxystearate C 47H 34(OCOCH 3)COOC 4Hy Ca4Ha5Oe 398 0.922 1.4480 207 
297. Methoxyethyl C1 7H 34(OCOCH 5)COOCH ,CH ,0CH, Ca3Hg4Os 400 0.948 1.4500 221 
acetoxy stearate 
298, Diethylene glycol (Cy 7H3sCOOC2H,)20 C4oH 7,05 639 0.96 - - 
distearate 
299. Tetraethylene glycol C17H3sCOO(CH,CH ,0),H Catia, 461 0.971 - ‘ 
monostearate 
00. Tetraethylene glycol (C,H ysCOOCH,CH,0CH2CH3),0 CagHg607 727 - - : 
distearate 
301. Methyl pentachlorostearate C1,C 47H 39COOCH, Cy9H330,Cls 471 1.19 - 164 0.015 
(stabilized) 
Styrene derivatives 
302. Styrene resin - ~ ca. 260 1.01@60° 1.5809 @60° 165 
303. Styrene resin ~ ca. 310 1.04 @66° 1.5728 @60° 180 
304. Styrene derivative ~ ca, 250 1.08 1.599 ~ 
Succinic acid derivatives 
305. Diethyl succinate C,Hs0COCH ,CH,COOC2Hs CgH 1404 174 1,048 1.419 - 
306. Dibutyl succinate C4H,gOCOCH,CH,COOC,H, Cra De 230 0.974 1.428 ‘ 
Sucrose derivative 
307. Sucrose octaacetate C42H1403(OCOCH 5)¢ CagH 3e019 679 1,28° - 307 
Sulfonic acid derivatives 
308. o- and p- CH C,H ,SO,NH, C7H,02.NS 171 1.313 - 206 
T oluenesul fonamide 
309, N-Ethyl p- CH 3C4H,SO,NHC Hs CgH,302NS 199 1.171 @65° 1.522 @65° 188 
toluenesul fon amide 
310. o- and p-Toluene CH 5C,H,SO,NHC2Hs CyH,3;0,NS 199 1.188 1.540 174 
ethyl sulfonamide 
311. N-Cyclohexyl CH 3C4H,4SO,NHC,H,, C43H1902NS 253 1,125 - - 
p-toluenesulfonamide 
Tall oi! derivative 
312. Methyl ester of tal! oil - 310 0.96° 1,495° 178 
Tartaric acid derivatives 
313. Diethyl tartrate C,H s0CO(CHOH) ,COOC 2H; CgH 1406 206 1,19 1.445 -~ 
314, Dibuty] tartrate C4HgOCO(CHOH) ,COOC 4Hy Cy9H 2206 262 1,093 1,447 170 





* Code for column headings: Sp. Gr. 
M. P. 


methacrylate; PS = 


612 


= specific gravity; 


R. L = refractive index; 
melting point; S. in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose nitrate; EC = ethyl cellulose; PM = polymethy 
polystyrene; VA = polyvinyl acetate; VB = polyvinyl butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate. 


F. P. = flash point (Cleveland and Open Cup); 





V. P. = vapor pressure; B. R. = boiling © 
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— 7 
COMMON NAMES, TRADE 
. COMPATIBILITY WITH PLASTICS® 4 
8k. M. P i DESIGNATIONS, AND TRADE MANUFACTURERS 
CA CAB CN EC PM PS VA VB YC YCA MARKS#4 FOR PLASTICIZERS 
( "| % by wt 
255@10 mm. -10 Ins. = - - ~ - - - ~ Cc Cc “Harflex’’ 80 (35), ‘‘Staflex’? DBES(19) 19, 35 
a4 245285010 mm. Ins. - © @ «© @=s € C€ £ €¢ Sea 35, 49 
as 245-267 @4 mm. -1.7 Ins. P P C € ¢C e <& p eS Cc 35 
265 @4 mm 28 0,001 Pp p ee € €€ €¢ € FP p ‘‘Harflex’’ 90 (35), ‘‘Morflex’’ 250 (49) 35, 49 
2 - Ins. - ~ - ~ - - - ~ Cc eS “Staflex’’ LA(19) 19 
20-225 @25 mm. 16 0.2@25° I Cc S Cc 7 Cc - - - I ‘‘Kesscoflex’’ BS(45) ‘‘RC’’ B-17(60) 8, 9, 17, 19, 24, 
**Kolflex’’ 308 (46) **Staflex’’ BS(19) 35, 45, 46, 49, 53, 
‘*Morflex’’ BS(49) “‘Witcizer’’ 200-201 (70) 54, 60, 65, 70 
a9 - 1-6 Ins. - ~ - ~ - - ~ - - 45 
) - 28-29 Ins. I I Cc Cc - = ~ - I 45 
)1, 182-210 @1 mm. 37-39 Ins. - - Cc - - - - ~ ~ - 15, 28, 32, 45, 
53 
92. 20-275@20 mm. 20-24 Ins. ~ S Cc © - - - - - - “Kesscoflex’’ MCS (45) 45 
Methoxyethy! stearate 
293, 215250@4 mm. 15-17 Ins. I Pp © ¢ cS FF Cc P P Butoxyethyl stearate KP-23(54) 45,54 
“Kesscoflex’’ BCS (45) 
4 55-57 Ins. - - - - - - - - - - ‘Morpel’’ X-710 (49) 15, 24, 28, 32, 
35, 45, 49, 53, 
65,70 
95 - -7 Ins, P c Cc Cc ~ P Cc Cc Cc = “Paricin’’ 4(10) 10 
296. - -7 Ins. P Cc Cc Cc ~ P Cc Cc Cc Cc ‘*Paricin”’ 6(10) 10 
97 -7 Ins. P Cc Cc Cc - Pp Cc Cc c Cc **Paricin’’ 4C (10) 10 
28 48 Ins. . e°< = . ~  “Morpel’’ X-932(49) 15, 45, 49, 53 
299. - 35-40 Ins. - - - Cc . - - _ - 45,53 
00. - 32-33 Ins. - - - - 7 ~ - - - 45 
OL - ~39 Ins. Cc Cc Cc © Cc © c I Cc S ““MPS’’-500 (39) 39 
. 
2. 150-300 @5 mm. - Ins. I S P Cc P Cc P Cc P Pp Dow resin 276-V2 (23) 23 
3 150-300 @5 mm. ~ Ins. I Cc > ¢ Ff € PCF P Dow resin 276-V9 (23) 23 
304, > 300 -15 In. CC C € €C C C C C C C “Nevillac’’ TS(S1) 51 
305 218 me 098 ¢cce i. - = - “ 22, 52 
30 255 —-_ 66 ¢€ © c¢c « oe ae 22, 52 
260 @0,.01 mm. 89 0.09 c « e £2. = ££ = «= SOA (14) 14 
U8 360 105 ca, 1 p Pp > €& = § C I I I “‘Santicizer’’ 9(47) 47 
WY 340 58 0.6@34° C ¢ - - - - -« - - “‘Santicizer’’ 3(47) 47 
340 18 0.13@23° C Cc G c - Cc Cc Cc I I **Santicizer’’ 8(47) 47 
350 86 - P p c Cc - P - ~ ~ - “Santicizer’’ 1-H (47) 47 
a - Ins. P - P Cc = = P c S Cc ‘Metalyn’’ (38) 38 
4 31 280 17 . 2. Oe oe ae ee 22, 43 
292-312 2-22 0.485 Cc Cc ¢ ¢.€.< €. « - C ‘Kesscoflex’’ DBT (45), ‘‘Witcizer’’ (70) 22, 45, 70 


Code for compatibility: C = compatible, P = partially compatible, 1 = incompatible. > See list on page 614 for key to numbers. 
. Measurement made at 20°C. ‘The trade marks for plasticizers are shown in quotation marks. 
yecomposes at temperatures in this range. 





PLASTICIZERS CHART 


l, 


MANUFACTURERS OF PLASTICIZERS 


Advance Solvents and Chemical Corp., Div. of 
Carlisle Chemical Works, Inc., 245 Fifth Ave., 
New York 16, N.Y. 


. American-British Chemical Supplies, Inc., 180 


Madison Ave., New York 16, N.Y. 


. American Mineral Spirits Co., 155 E. 44th St., 


New York 17, N.Y. 


. Amoco Chemicals Corp., 910 S. Michigan Ave., 


Chicago 80, Ill. 


. Archer-Daniels-Midland Co., 700 Investors Bldg., 


Minneapolis 2, Minn. 


. Argus Chemical Corp., 633 Court St., Brooklyn 


31, N.Y. 


. Armour and Co.,, 1355 W. 31st St., Chicago 9, Ill. 
. Arnold Hoffman and Co., 


Inc., 55 Canal St., 
Providence 1, R.I. 


. Badische Anilin- & Soda-Fabrik A.G., Ludwigs- 


hafen a, Rhein, Germany 


. Baker Castor Oil Co., 120 Broadway, New York 


5S, N.Y. 


. Barrett Div., Allied Chemical and Dye Corp., 40 


Rector St., New York 6, N.Y. 


. Godfrey L. Cabot, Inc., 77 Franklin St., Boston 


10, Mass. 


. Canadian Industries Ltd., Montreal, Canada 
. Carbide and Carbon Chemicals Co., Div. of Union 


Carbide and Carbon Corp., 30 E. 42nd St., New 
York 17, N.Y. 


. Carlisle Chemical Works, Inc., Reading 15, Ohio 
. Celanese Corp. of America, Chemical Div., 180 


Madison Ave., New York 16, N.Y. 


. Commercial Solvents Corp., 260 Madison Ave., 


New York 16, N.Y. 


. Continental Oil Co., Petrochemical Sales Dept., 


630 Fifth Ave., New York 20, N.Y. 


. Deecy Products Co., 120 Potter St., Cambridge 


42, Mass. 


. Dewey and Almy Chemical Co., Div. of W.R. 


Grace and Co., Cambridge 40, Mass. 


. Diamond Alkali Co., 300 Union Commerce Bldg., 


Cleveland 14, Ohio 


. Distillation Products Industries, Eastman Kodak 


Co., Rochester 4, N.Y. (small quantities only) 


. Dow Chemical Co., Midland, Mich. 
. E.F. Drew and Co., Inc., Boonton, N.J. 
. E.I. du Pont de Nemours and Co., Inc., Wilming- 


ton 98, Del. 


. Eastman Chemical Products, Inc., Kingsport, Tenn. 
. Emery 


Industries, Inc., 4300 Carew Tower, 


Cincinnati 2, Ohio 


. Emulsol Chemical Corp., 59 E. Madison St., 


Chicago 3, III. 


. Fisher Scientific Co., Greenwich and Morton Sts., 


New York 14, N.Y. 


. Food Machinery and Chemical Corp., Chemical 


Divisions, 161 E. 42nd St., New York 17, N.Y. 


. Foremost Food and Chemical Co., El Dorado 


Div., P.O. Box 599, Oakland 4, Calif. 


. Glyco Products Co., Inc., Empire State Bldg., 


New York 1, N.Y. 


. B.F. Goodrich Chemical Co., 3135 Euclid Ave., 


Cleveland 15, Ohio 


. Griffin Chemical Co., Div. of Nopco Chemical 


Co., 1000 16th St., San Francisco 7, Calif. 


. Harchem Div., Wallace and Tiernan, Inc., 25 


Main St., Belleville 9, N.J. 


. Harwick Standard Chemical Co., 60 S. Seiberling 


St., Akron 5, Ohio 


37. 


38. 
39. 


40. 
41. 
42. 
43. 


44, 
45. 


46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 


69. 
70. 
71. 


Hatcd Chemical Co., P.O. Box 309, King G 
Rd., “ords, N.J. 

Hercules Powder Co., Wilmington 99, Del, 
Hookpr Electrochemical Co., 60 E. 42nd St., Ney 
York ‘17, N.Y. 

Howajtds and Sons (Canada) Ltd., P.O. Box 995 
Cornwall, Ontario, Canada 
Imperial Chemical Industries Ltd., 
Londpn S.W. 1, England 

Selelonn Chemical Co., Inc., 260 Madison Ave. 
New ork 16, N.Y. 
Kay- ries Chemicals, Inc., 180 Madison Ave, 
New jfork 16, N.Y. 
Kenrich Corp., 57-02 48th St., Maspeth 78, Ny, 
Kess,;er Chemical Co., Inc., State Rd. and Cott. 
man Ave., Philadelphia 35, Pa. 

Kolkér Chemical Corp., 600 Doremus Ave., New- 
ark 5; N.J. 

Monsihnto Chemical Co., Organic Chemicals Diy., 
St. Lg@uis 1, Mo. 

Montrpse Chemical Co., 104 Lister Ave., Newark 
5, Wale 
Morton-Withers Chemical Co., 2110 High Point 
Roadj Greensboro, N.C. 

Naugiituck Chemical, Div. of United States Rub- 
ber Cb., Naugatuck, Conn. 

Neville Chemical Co., Neville Island, Pittsburgh 
25, Pia. 
New York Quinine and Chemical Works, Inc., 50 
Churgh St., New York 8, N.Y. 

Nopc» Chemical Co., First and Essex Sts., Har- 
rison; New Jersey 

Ohio-lApex Div., Food Machinery and Chemical 
Corp. Nitro, W. Va. 

Pennsylvania Industrial Chemical Corp., Clair- 
ton, H a. 

Charlies Pfizer and Co., Inc., 630 Flushing Ave., 
Brooklyn 6, N.Y. 

Pittsburgh Coke and Chemical Co., Grant Bldg., 
Pitts}urgh 19, Pa. 

ReicHhold Chemicals, Inc., 525 Broadway, White 
Plains, N.Y. 

vas Haas Co., Resinous Products Div., 222 W. 


Millbank, 








Washington Sq., Philadelphia 5, Pa. 

Rubb¢r Corp. of America, New South Rd., Hicks- 
ville,jL.I., N.Y. 

Sharp}es Chemicals Div., Pennsylvania Salt Mfg. 
Co., ‘+ Penn Center Plaza, Philadelphia 2, Pa. 
Shell Oil Co., 50 W. 50th St., New York 20, N.Y. 
Sherwin-Williams Co., The, Pigment, Color and 
Chemical Div., 260 Madison Ave., New York 16, 
N.Y. 

Soconjy Mobil Oil Co., Inc., 150 E. 42nd St., New 
York 7, N.Y. 

Swiftjand Co., Industrial Oil Dept., 1800 165th 
St., Hammond, Ind. 

Tenndssee Products and Chemical Corp., Nash- 
ville §, Tenn, 

Thiokjol Chemical Corp., 780 N. Clinton Ave., 
Trentpn 7, N.J. 

U.S. #ndustrial Chemicals Co., Div. of National 
Distiliers Products Corp., 99 Park Ave., New 
York {.6, N.Y. 

Virgitlia-Carolina Chemical Corp., 401 E. Main 
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LET HIM DO ALL YOUR 


PLASTIC MOLD 
WORRYING FOR YOU 


Do you have a mold problem? J. G. Tilp, Inc. can solve it for you 
We have the know-how and the equipment to do the complete job 


from design development to the finished construction of the mold. 


... AND WE HAVE ALL THESE SERVICES UNDER ONE ROOF 
Engineering 

Engraving & Duplicating 
Hobbing 

Hard Chrome Plating 


.. here are a few 
examples of our 
facilities — 
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6. Final Inspection 






Why not consult us regarding your next problem in plastics molding? 
Our engineering staff will be glad to assist you 


a { . 
| J. (5.1 i 5 Pp. UNION, N. J. 


aati MUrdock 6-7300 Superior Molds For Plastics Injection, Compression and Transfer 





Mailing Address, Box 554, Union, N. J 









WASHER AND 
DRYER PARTS 


TEXTILE MACHINERY 
PARTS 


CASH REGISTER 
DRAWERS 


CASTERS 


INDUSTRIAL 
GEARS 


“a 


APPLIANCE HANDLES 


I. ELYRIA, OHIO 


—— 


RADIO CABINET 


@ COMPLETE ENGINEERING SERVICE 


Capable engineers, qualified by 
years of experience, to see that your 
designs are produced at lowest pos- 
sible unit molding cost. 


COMPRESSION MOLDING 

180 various compression and trans- 
fer presses, most with top rams, 
ranging from 25- ton to 1850- ton 
Capacity. 


INJECTION MOLDING 

16 modern injection molding presses 
ranging in size from 2 oz. to 200 oz. 
capacity for low cost, efficient pro- 
duction of thermoplastic materials of 
the highest quality in any quantity. 


@ RADIO-FREQUENCY PREHEATING 


One of the largest installations in 
the industry . . . more than 75 sepa- 
rate units to facilitate high-speed 
molding production. 


CONVEYORIZED OPERATION 

From press to shipping room, 
through finishing and assembly op- 
erations, entire operation conveyor- 
ized for fast, uninterrupted flow of 
molded parts. 


FINISHING EQUIPMENT 

Automatic facilities include equip- 
ment for trimming, polishing, buff- 
ing, drilling, tapping, tumbling 
and painting. 





REFRIGERATOR 
PARTS 
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VACUUM CLEANER 
NOZZLES 


WA 


SY 


MARYSVILLE, | —- 
OHIO 


. :' ; , ; 
Q@xperie@mece ° Over the years, General Industries has engaged in the engineering 
and production of custom-molded plastics for many of America’s 

largest manufacturers. 


® Included among General Industries’ current customers are the largest 
manufacturers of refrigerators and appliances, cooking utensils, tele- 
phones, cameras, textile machinery, automobiles‘and many other products. 


*® Write or phone today for the services of our experienced Sales Engi- 
neers who will be happy to call on you and assist you with your engineer- 
ing design and answer questions on your technical problems. General 
Industries will also conduct a survey at no cost to you of your product 
and advise you if you now have an item that can be made better and at 
a cost savings to you through conversion to the proper plastic material. 


THE GENERAL INDUSTRIES co. 


Denartment PL" « Elyria, Ohio 





Standard Molding Corporation prod- 
ucts are the finest that can be obtained 
in the field of thermoplastic molding 
—however, fine production is just 


one of the many services . 
SMC of Dayton. 


Just an idea is all that is nec ssary to 
start SMC thermoplastic engi: cers and 
production experts working your 
specific problem. 


is equipped to handle iny job 
which falls within the scope of thermo. 
plastic molding— it is staffed to meet 
design and production schedules 


Your ideas take form and become 
gratifying realities in a minimum of 
time— it is no wonder, then, that the 
Eli Lilly & Company of Indianapolis, 
Indiana, after having had previous 
satisfactory production experience 
with SMC, again turned to us for the 
development and production of the 
CAPSULECTOR, colorfully shown 
in the accompanying illustration. 


let’s review what happened = 


Eli Lilly & Company sells empty 
gelatin capsules to other pharmaceutical 
companies—their packaging depart- 
ment needed a case to display their 
line of capsules, both in solid colors 
and in all the possible combinations 
of colors. 

The idea for this case, along with 
some rough sketches, was presented to 

early in the Spring of 1956. Im- 
mediately, S\{C Engineers, in conjunc- 
tion with representatives of the Lilly 
Packaging Development Department, 
started processing of designs and 
sketches which were accepted in July. 

Two molds were begun, one for the 
inner and outer white parts and one for 


the clear part. By October of the same 
year, 1956, the tools had been sampled 
and the molded parts approved—pro- 
duction followed immediately. 

Standard Molding Corporation is 
proud of this production achievement 

is proud of the quality of the product 
and is proud of the trust that the Eli 
Lilly & Company places in our ability 
to create and produce the finest in 
thermoplastic molded products. 

The solution of your problem may 
lie within the field of thermoplastics 
You are invited to consult with our Engi- 
neers who will be glad to advise you 
concerning the potential of thermo- 
plastics in relation to your needs 


STANDARD MOLDING CORPORATION 
1517 East Third Street * Dayton 1, Ohio *« HEmiock 8307 














ARTAG PLASTICS CORPORATION / 2853 IRVING PARK ROAD /CHICAGO 18 





WHAT A DIFFERENCE 
THE MOLD MAKES... 
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A Perfect Reflection of Mold 
Polishing and Skill by Precision 





Skill and experience make Precision’'s method of mirror-finished mold 

polishing second to none in the industry. Minute details are reproduced to meet 
the strictest specifications. All drafts and tapers are carefully checked to 

insure proper radii. Our proven procedures assure better cycles, more 


efficient mold operation and molded parts of superior finish. 


Why continue to wrestle with costly problems resulting from molds of 
inferior finish, Submit your specifications for quofations on mirror-sheen 
‘ finishing for existing or contemplated molds. You'll find our charges 


reasonable and service prompt. Satisfaction guaranteed. 


Precision Meld and Polishing 
; CORPORATION . A 
P.O. BOX 322 *- ROANOKE, VIRGINIA 








ae 
about “Your plastics department’’* 
7 
~ 
It is a new and complete injection molding plant, from modern tool room 


to all coordinated departments for supplementary operations such as assembly, 


decorative painting and printing and specigl packaging. 
p g p g£ pecig! p ging 


The quality and economy born of efficienc¥in a modern, 


custom operation are yours in our “start to finish service. 


PLANT LAYOUT 

. Boiler and pump room 

. Molding room—32 presses 4 to 80 oz. 

. Air compressors 

. lunch room 

. Shop maintenance 

. Employees locker rooms 

. Quality control 

. Warehouse and shipping dept. 
Tool and die shop 
Finishing and packaging 


Decorative painting 
and imprinting 


Paint and chemical storage 
General offices 


Drafting and engineering dept. 


FMINNESOTA PLASTICS CORPORATION 


Injection molders of thermoplastics 
45 E. MARYLAND AVENUE ST. PAUL 3, MINNESOTA 
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"| Prefer to Have My Plastic Products 
Custom Molded by Qdeall because... 


RADIO MANUFACTURER 


, 


* sali: «naling 


ASP eh 


“, . » Ideal’s delivery of finished cab- 
inets always is closely coordinated 


with our own production schedule.” 


REFRIGERATOR MANUFACTURER 


“. .. I find that Ideal gives us the real- 





istic prices we seek without making 


any compromise on quality.” 


HOUSEWARES MANUFACTURER 
# a 


. we frequently double or triple 


/ : our orders to keep up with the chang- 
en who make the products ing market picture and Ideal has facili- 


and pay the bills appreciate the 





ties to handle the production we 


; , P . want.” 
value of placing their custom in- 


jection molding in the compe- PREMIUM SPECIALTY HOUSE a 
tent hands of Ideal Plastics. Our _ 


reputation has been firmly es- ee “... we have our product boxed at the 
tablished on thousands of satis- molding plant and drop shipped, so 
. : ; y we'v ely on the nes 
factory molding jobs. wee Ge © sey te henenty: 
our molder’s inspection.” 
Ideal’s facilities for mold de- 


sign and building, production x 
HOUSEWARES MANUFACTURER 








control, molding, and assembling 
are second to none. For a 
, : “ .. we depend on our molder to help 
prompt estimate, contact A. C. cheese tn thctenthll te col ae 
Manovill, Vice-President in products, and Ideal has given us won- 
Charge of Sales. Ideal Plastics, derful help.” 

184-10 Jamaica Avenue, Hollis 


23, N. Y. Phone: AXtel 7-7000. | ADVERTISING NOVELTY COMPANY 





oN 


“. . they do a splendid job of as 
sembling, painting, and decorating the 


. ” 
many gadgets and signs we purchase. 
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Your contact too—for precision custom molding 


Let NORTHWEST PLASTICS take your custom molding 


job—from design through final production. Eighteen years of 


experience and the complete facilities ofp NORTHWEST PLASTICS 


are your assurance of expert production in compression, 


transfer, and injection molding. Convenient plants in 


Minnesota and North Carolina also mean faster service. 


@ Contact your nearest NORTHWEST PLASTICS sales office today for full details. 
NORTHWEST PLASTICS OF CAROLINA, INC. 


NORTHWEST PLASTICS, INC. 
63 Plato Ave., St. Paul 7, Minn. 
CApital 4-4728 


Kansas City Sales Othce 
106 West 34th Street 
Logan 1-7495 


Chicago Sales Othce 
2030 W. Montrose Ave 
Lo 1-6831 


Gastonia, North Carolina 


Detroit Sales Ofhce 
1500 No. Woodward 
Royal Oak, Michigan 
Lincoln 7-7500 


Milwaukee Sales Othce 
1130 North Water Street 
Broadway 3-6318 





Engelking’s ABC of fine 


Matched Metal Dies for R 


Nothing approaches matched metal dies drawings, Engelking performs 
for rapid, precise, economical production of sary step of die production in ons 


einforced Plas' 


reinforced plastics. In the few short years of west’s largest, best equipped patt 
reinforced plastics molding, Engelking Pat- and metal die making establishn 
terns has made literally hundreds of sets of production equipment includes 
these dies for leading companies in all fields Duplicators, a BG-21 (6’ x 4’) a; 
of endeavor. (5’ x 3’). 


The making of matched metal dies is a Write today for “The Story of | 
logical extension of Engelking’s exacting which explains our services in det; 
wood pattern service. Starting from prints or 


Making the Master Wood Pattern. 
Working from detailed blueprints, one of 
Engelking’s master pattern makers trans- 
forms their flat instructions into an accu- 
rate 3-dimensional mahogany pattern. This 
premold mock-up has a dual purpose: it 
permits esthetic and engineering design 
analysis far more exacting than possible 
from prints alone, and it serves as the 
master for the Keller model. 


Kellering the Moid. The male epoxy-glass model 
is shown mounted on Engelking’s 6’ x 4’ Keller 
where it is automatically traced and reproduced, 
contour for contour, in tool steel. A fine hand fin- 
ishing operation readies it and its mate for mold- 
ing. In this instance the reinforced plastics product 
is the housing for a popular outboard motor. 


Preparing the Keller Model. Shown 

here is half of a set of precise Keller 

models (one male, one female) made from 

the carefully finished wood pattern. oO 
Engelking prepares the models by building 


up over the pattern with a combination of 

glass cloth and special epoxy resin. When PATTERNS, INC. 
cured, these models act as “copy” for the 

Keller " COLUMBUS, INDIANA 
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Precision-molded 
microphone for the new 
Comptometer Dictation 
Machine 


America’s finest, most modern 


plastic molding plant 
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NEW 
FORMULA 


AL 


ALPERSAC 


FOR QuiCk REUEF 


OF 2010 INDIGESTION” 


adult BOSE 
2 TASLETS WITH 


full GLASS OF WATT? 


OMES BROWN & 
TOLEDO, OHIO 


FULL LINE ty owere:tins 


... Includes Snap-Cap vials, any color, ... Snap-Cap vials 
plain or imprinted .. . in many transparent colors... 





. . » Stopper vials, crystal clear or in 
transparent colors... 


Here is a random grouping of the full line of O-! 
Plastainer Vials. Available with Snap-Caps or Stop- 
pers ... in clear or a wide variety of colors . . . 
opaque or transparent... in 5 sizes—3, 5, 7, 9 and 
13-dram (and 15-dram, stopper only). Each typifies 
the quality of the molding facilities at Owens-lllinois. 
Call your nearest O-I office for details. 























Stopper vials, 
any color, plain 


or imprinted 


Pacific Coast Headquarters, 350 Sansome St., San Francisco .. . Plants at San Jose, Calif., St. Charles lll., Glassboro, N. J., and Riverdale, N. J. 


OWENS-ILLINOIS PLASTICS Owens-ILLINoIs 


AN (I) Provvct GENERAL OFFICES + TOLEDO 1, OHIO 


ST oa a Rte 4 ato GMOS 


PEPE 
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FFICES—New York, Mt 
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1. impeller housing. 2. 
appliance handle 
boards 
organ key 
handle 
organ key 


4. fuse nose. 5. 
8. and 9. terminal 


miniaturized parts 13. 
spinning reel 


board 1s. 
17. fuse nose is. 


Mo 4-4866; Rochester 
Hilltop 6-6472; Dallas, Lakeside 6-5233; San Gabriel 


Vernon, 


rocker ring 


Hillside 0626; Beverly 


Ca 


| 


io., 


, Atlantic 


i1., 


stereo viewer 


14. 


16. vaive 
19. blower wheel 


7-9633; St 


Mass 


. and 7. knobs 
and 12 
terminal 
liner 


Louis 


Walker 2-0065; Chicago 


For three good reasons, Kurz-Kasch is a 
prime source for molded thermosetting 
plastic parts. First: money-saving experience. 
The parts shown illustrate our breadth of ex 
perience and capacity for handling difficult 
jobs. Second: meney-saving tooling. We design 
tools and dies for best long-run production 
economy. Third: money-saving deliveries 
You get believable promise dates and your 


parts arrive on schedule. Call your nearest 


representative for a quote on your next job. 


Kurz-Kasch, Inc., 1415 South Broadway, 


Dayton 1, Ohio. 


kurz-kasch 
ALISTS IN THERMOSETTING PLASTIC PARTS FoR 41 YEARS 


Merrima Detr 


Parkview 5-9577; Atlanta, Cedz 
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there were flappers, vamps, and “Oh, 
you kid,” raccoon coats, the Model T, 
and “Twenty-three skiddoo.” There was 
also a company named Boonton, custom 
molding plastics over in Jersey. 

Now it’s plastics that’s roaring, and 
the fads of the Twenties have pretty 
much skiddooed. But Boonton’s still 
custom molding plastics over in Jersey. 


By this time, though, we’ve become 
pretty big in the industry—with an en- 
tire plant for compression molding, an- 
other for injection molding, still another 
for Boontonware (that’s our famous 
line of molded dinnerware), and facili- 
ties for designing, finishing, assembling, 
and hot stamping. 


We've also added a Special Products 


BOONTON, NEW JERSEY 


Division, as well. This division is set up 
to handle all the problems that require 
special ingenuity to solve. It might be 
the design and production of a piece for 
an unusual application, or one that 
doesn’t lend itself to standard compres- 
sion and injection methods. We use such 
techniques as casting... potting... low 
pressure molding ... dipping .. . and 
electronic assembly. All this, of course, 
in addition to our regular compression 
and injection molding service. 


As you can see, we can handle just 
about any job. Yours too, probably. So 
get in touch with us, won’t you? You 
don’t even have to knock three times and 
whisper, “Joe sent me.” Write... wire 
... phone... or shout—if you’re close 
enough. 


Connecticut Area—Woodbine 1-2109 (Tuckahoe. N.Y.) 


7 
BOONTON MOLDING COX} wescnnecvenncs nents 
. 
. 
. 


Philadelphia Area—Pioneer 3-0315 








make us 


your dependable 

source for 
EXTRUDED 
PLASTICS 


Designing, Engineéring, Die Making 
and Precision Production to your exact 
specifications, of: 

VINYLS + ACETATES - ACRYLICS 
BUTYRATES + POLYSTYRENES 
POLYETHYLENE + ETHYL CELLULOSE 
in rigid and flexible shapes. Sheet stock 
for vacuum forming: in widths to 36” — 

040 to .100 thickness. 
Producers of highest quality extrusions 
since 1939 


PLASTEX 
PIPE 


Famous Plastex 

é@ Pipe and Fittings in 

sizes from 2” to 

6”. Every coil indi- 

¢ vidually wrapped 

— with rip cord 

opener. Purity attested by the Na- 
tional Sanitation Foundation seal of 


approval 


PLASTEX PANEL 


The beautiful and durable finish for 
every wall, in lovely decorator colors. 
Panels 12” x96”. Matching trim strips. 
For « mplete information, write 


PLAS TEX 


THE PLASTEX COMPANY 


Dept. M, 3232 Cleveland Ave 
Columbus, Ohio 


aitent AM} 











QUALIFIED 


INJECTION MOLDERS 


Complete facilities to handle all injection molding prob- 
lems cover our 54,400 square feet of modern plant. 


Our molding equipment consists of 16 presses: one-4 oz. 
Lester and one-4 oz. Reed Prentice, one-6 oz. Reed Pren- 
tice, one-10 oz. Reed Prentice, one-12 oz. W. S., four-16 oz. 
W. S., one-22 oz. W. S., one-32 oz. W. S., two-48 oz. W. S., 
one-16 oz. Reed Prentice, one-28 oz. W. S., one-90 oz. 
W. S. (Preplasticizing Type). 


We have the latest equipment in our Finishing Depart- 
ment and Tool Shop and are very well equipped in every 
department to handle any or all jobs up to 90 oz. 


Our Engineering Department has knowledge and ex- 
perience from original design to finished product. Some 
large castings molded include gun stocks, toilet seats, 
vacuum cleaner, refrigeratay and television parts, etc. 


Our customers include the biggest names in industry. 


Prospective customers are invited to inspect our plant 
and facilities. 


Presgue Tale Plastics, Juc 


2730 West iZtTH Srt.,- Erie, PENNA. 


CUSTOM MOULDERS 


LARGE OR SMALL CASTINGS 











SPECIFY .4me@ ian MOLDED PLASTICS TO 4 


.»- FOR YOUR PRODUCTS OF TOMORE ) 


WIDE RANGE OF EXPERIENCE- Lincoln Molded Plastics, TECHNICAL “KNOW-HOW’"’- Lincoln’s experienced staff 
Inc. has a wide range of experience in designing, en- of designers and engineers have the technical “know- 
gineering and producing a large variety of “Tomorrow- how” to develop designs, from your first inspiratio: 
tyled” thermoplastic products and components. Lincoln through the finished product. Or we can take over at 
produces crisper drawers, escutcheons, inside freezer ; d : 

‘ any phase in the development of your design and carry 
doors, radio cabinets, air conditioner parts and other or- 1 O a te . 

* > p > 7 eT y ~ nice - > 
namental items for 9 of the top 11 appliance manufac- it to completion AE GHG CSTE Mien. Peevece saves 
turers, as well as many other types of products for you time, and your inquiries are handled accurately 
numerous other manufacturers and promptly 
or 46es 

, 
eee 





COMPLETE FACILITIES- Lincoln's injection molding and PROMPT DELIVERY-You get prompt delivery of plastic 
vacuum-forming extrusion facilities are modern up-to- components anywhere in the Nation; first, because of 
the-minute, and complete. Our quality control system our large and complete facilities we are able to provide 
requires close adherence to rigid standards, which in- fast service and second, because we are ideally located 
sures you plastic components of the finest quality. in the industrial heart of the nation. 


“eee eeeeeeereeeeeeeeeereeeeeeerereereeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeereeeeeeee ® 


If you're looking for a reliable source of supply, with styled products, check Lincoln Molded Plastics, Inc. 
design know-how and a wide range of experience in’ WRITE TODAY for “Development and Progress” a 
the thermoplastics field, to engineer and produce a FREE catalog fully describing the facilities of Lincoln 
variety of thermoplastic components for new or re- Molded Plastics, Inc., Circleville, Ohio. 


eevee eeeneeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Lincoln helps you create and produce more of tomorrow today. 


tw) (Lacae@Uca 


MOLDED PLASTICS, INC. ° CIRCLEVILLE, OHIO 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 











CUSTOM 
PLASTIC PARTS 


VACUUM FORMING 


43 YEARS 
EXPERIENCE 


COMPRESSION, 
INJECTION, 
TRANSFER 

MOLDING 


WRITE: 
THE WATERTOWN 
MFG. CO. 


FROM DESIGN 
TO DELIVERY 


ANY 
THERMOPLASTIC 
OF THERMOSETTING 
MATERIAL 


AT A PRICE 
YOU'LL LIKE 


300 ECHO LAKE RD. 
WATERTOWN, CONN. 








Each of the molded parts pictured here 


had specifications which called for special 


materials often with unusual properties. 
All called for creative design approaches, 
both by customer and Richardson. 


Richardson engineers, specialists in both 
molded and laminated plastics, will 
welcome the opportunity to help you. 


Write or phone for additional information. 


THE RICHARDSON COMPANY 
FOUNDED 1858 


2747 Lake St., Melrose Park, Ill. (Chicago District) 


MELROSE PARK, Sc, 
mM. 


INDIANAPOLIS, 
IND. 


SALES OFFICES IN 
PRINCIPAL CITIES 


. .water pump impeller A special moistur: sistant 
phenolic was specified for this part which n. with. 
stand the extremes of both high heat an intense 
cold, as well as strong torque action plus © rrogion 
and cavitation resulting from the circulation of water 
in the car’s cooling system. 


. .timing gear The molded blank of this gear had to 
have high flexural characteristics . . also a good bond 
in the laminate section for ease in cutting gear teeth, 
and to insure necessary tooth strength. The manu- 
facturer and Richardson developed a new material 
with high heat resistance. Result: Fine flexural 
strength in the web section .. more quiet operation 

. . easier fabrication . . . easier assembly . . . tripled 


gear life! 


. .radio antenna mast base This part had to have 
good surface appearance, high impact strength, high 
dielectric strength, and at the same time be weather 
resistant. A black phenolic material with an attrac- 
tive high gloss finish was recommended. 


. dashboard light lens Originally this part was 
designed as a clear lens. Later, when the specifica- 
tions were changed to call for a translucent lens, the 
customer suggested that either the mold, or the clear 
parts, be sandblasted. .either process would have in- 
creased costs. Richardson suggested, instead, a spe 
cial light-transmitting polystyrene. Result: 15% 
reduction in lens cost. 





than 3500 variations otf 275 Stock Mold Parts 
MAKE YOUR PRODUCT 

liversity in standard part 

ermosetting materials DISTINCTIVE at “0 ertr7a cast 


enolic and urea) in all grades 
eat and impact resistance 

» manufacturers in every 

if business rely on Harry 

ies Molding Company to 
de the most economical 
iried, and distinctive designs 


in compression molded 








plastics. 

















plus 25 YEARS EXPERIENCE 


To the individual efforts of our 


iM CUSTOM MOLDING experienced engineers and tool 


makers in successfully produc 
t 

to the most exacting specifications ing the meet complex evstem 
malds the Harry Davies Mold 

ing Company adds superior 

production facilities, ultra-high 

speed machinery, and unlimited 

know-how in the field of ther 


mosetting plastic materials 








MACK 


has designs on 


PLASTIC 
MOLDING 
PROBLEM 
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Three piants to help with 
your plastic problems: 


Mack Custom Molding Service 

Includes the facilities of three completely equipped plants. 
Mack design and production engineers are familiar with the 
problems involved in molding intricate precision industrial 
parts and functional components for consumer products. 


From Biueprint to Delivery 


Mack will work with you from the planning stage right through od 
to final delivery. For assistance on specific requirements, just call * ARLINGTON, VERMONT 
or write: Mack Molding Company, Inc., Wayne, New Jersey. 


Serving Industry for Over 35 Years 


MACK 


Moided Excellence 


® WATERLOO, P.Q., CANADA 











Yast 


IN MAKING 
rHE MOLD 
DETERMINES 
THE QUALITY 
OF THE 
MOLDED 
PRODUCT 








53 COMPRESSION PRESSES 


up to 700 ton 


19 HIGH SPEED PLUNGER PRESSES 


up to 300 ton 


17 INJECTION MACHINES 


up to 32 oz. 


Automatic Compression Presses 
Low Pressure Fiberglass Presses 
Preforming Equipment 
omplete Finishing Facilities 


ENGINEERING and DESIGN 
RESEARCH ASSEMBLY 
METAL INSERTS 


bi poms 


At Waterbury traditional, painstaking craftsmanship, 
together with the latest, most improved machine tools, com- 
bine in the tool room to produce excellence in the molded 


plastic part or product. 


This heritage of craftsmanship, and our long, uninterrupted 
experience in working with the modern miracles of plastic 


compounds, is always at your service. 


Ww A TE Fe mus rR WwW 
ESTABLISHED 1812 /C CMmfrcnteds, Ime 


METAL BUTTONS 
PLAZA 6:°5551 


PLASTIC MOLDING - METAL PARTS 
WATERBURY 20, CONNECTICUT 








Looking for an injection molder 


with experience on a wide range of produ 


Leaf Plastics has produced just about 
every type of injection molding for 
ome of the largest users of plastics. 

We've accumulated considerable ex- 
perience turning out molding for 
INDUSTRIAL, COMMERCIAL and 
MILITARY applications. 

In addition to our injection molding | 
facilities, we’re set up for 


@ FINISHING @ ASSEMBLY 
@ DECORATING @ PACKAGING 


Consult our technical staff on your 
injection molding needs. Simply send 
us a sketch or print of the required 
part, and we'll give you a detailed 
estimate, without obligation, of course. 


135 Woodworth 


Tv lete)-1-10)-7-Ge te) Avenue 
Yonkers, New York 














I ft © t And now plastics have entered the arena as directly 
nves ga e competitive materials for packaging. In just the last 
few years they have come to play an increasingly im 
portant role—and often at the expense of older, “tradi 


tional” materials. 


the packaging field— 








Especially noteworthy is the fact that plastics can be 
used in the manufacture of almost every basic package 


IT’S A BIG MARKET 
a type: box, bag, bottle, drum, jar, vial or collapsible 
! tube! 
FOR PLASTICS! 


Right now this frontal invasion of the packaging field 
by alert plastics manufacturers, molders, laminators 
and fabricators has just begun. And their chief sales 


“Big Market,” is right! The men who select the ma- tools are the two publications which reach the men 





terials used to package the output of America’s big- 
gest industries control a market that will hit the 15 


billion dollar mark this year. 


[Typical of the 45 industries that comprise this rich 
market are companies which manufacture and pack- 
age foods, cosmetics, chemicals, drugs, candies and 
tobacco products. In all these highly competitive in- 
dustries frequent packaging changes are the order of 
the day. Factors ranging from fascinating sales appeal 
to plain hard costs influence the men who make the 
packaging decisions. Consequently, no one type of 
packaging material (glass, metal, paper or fabric) 
ever has assurance that it won’t be supplanted by 


another. 


who make packaging decisions in all 45 industries 
MoperN PACKAGING magazine, issued monthly, and 
the annual Mopern Packacine Encyctopepia Issue. 


Free Details about the Market 


Additional data on using these media to help expand 
your sales to the packaging market are contained in 
the booklet “The Packaging Field—and how to reach 
it.” Write for your free copy. 


MODERN PACKAGING 


575 MADISON AVENUE NEW YORK 22, N. Y. 

















ATOLS 


TOOL 
AND MOLD 
CORPORATION 


QUALITY 
MOLDS 
for the 


PRODUCTS IN At Michigan Plastic Products, Inc. modern spe- 
WHICH cialized equipment in the hands of experienced 
MICHIGAN craftsmen assures you of custom quality at com- 
PLASTIC petitive prices. All phases of designing, engi- 
RES MOLDED PARTS neering and production are handled under one 
ee ARE USED roof, including molding, assembly, painting and 

Complete designing @ Automobiles finishing. , ' 

@ Refrigerators Specialists in injection molding of thermo-plas- 
and engineering. and Freezers tic materials, Michigan Plastic Products, Inc. is 
Modern plant & ¥ ates equipped with eight Reed-Prentice injection ma- 
2 Dryers 
equipment @ Juke Boxes ounce. 
includes BC-21 4’ x 6’ & e eal If your product requires a practical, low cost 

plastic part, designed and delivered from one 


nae i @ Displays and : 
BL-3620 Keller Duplicators. Novelties source, write or call Michigan Plastic Products, 


Inc. today! 


chines ranging in capacity from 4 ounce thru 32 


MOLDERS OF 
5005 West Armitage Ave. MICHIGAN PLASTIC PRODUCTS, INC. 


Chicago 39, Ill. ti Ls GRAND HAVEN, MICHIGAN 
Sy PHONE 2940 


BErkshire 7-0800 
sales office: 














FINE PLASTIC PRODUCTS | 45834 VanDyke, Utica, Mich. Phone Republic 














IMPROVE YOUR PRODUCT 
WITH: CREATIVE MOLDING BY 


DILLON-BECK 


SPECIALISTS IN CUSTOM MOLDING 
AND PLASTIC PACKAGING 


Creators of molded parts and distinctive plastic 
containers for varied industries including 
pharmaceutical, electronics, food, hardware, toy, 
cosmetics, sporting goods. 


Required by 


THOMAS A. EDISON INDUSTRIES 
EDISON STORAGE BATTERY DIVISION 
Break-resistant, light-weight, easily- 
assembled parts for their subway lamp 
with closely held thread tolerances, 
uniform molding of heavy sections 


lustrous finish. These key injection 








molded components with complicated 


draw core molding were 


PRODUCED to PERFECTION 
by DILLON-BECK 


Required by 

TREMEN ELECTRONICS 
Manufacturing Corp. 
Light-weight, break-resistant plastic 
container of unusually deep draw for 
“Teamco Blend Chief". 

DESIGNED, MOLDED and PRODUCED 
to PERFECTION by DILLON-BECK 


* 
THE WHOLE WAY From idea to design to finished product, you 
can count on Dillon-Beck for “Something Special” in 
injection molding. Our Design and Engineering Staff will 
help re-style your present product. 





> Designs and Models Prepared and Furnished. 
> Mold and Die Construction Department. 


>» Molding and Assembly of Thermoplastics 
D \ ranging from 1 to 16 oz. 


B YOUR INQUIRIES INVITED 


DILLON-BECK Manufacturing Co. 


Designers * Molders of Plastic Products 


1227 CENTRAL AVE., HILLSIDE, NEW JERSEY 





FACT A 


Once you experience the spe.d ang 
economy of Micron polish you 
will know it rarely pays to tie up 
your own expensive moldmakers on 
time-consuming mold po shing 
operations. 


FACT B 


Fine custom mold polishing by o 
specialist — like Micron — costs less 
and takes less time than doing the 
same job in your own shop. 


FACT C 


Micron polishing does more than 

hide defects and blemishes... it 

actually removes them. Molds mirror. 

finished by Micron produce 

© faster cycles 

© excellent surface finish 

® highest optical properties for 
transparent parts 

Molds chrome plated, as required, to 

preserve finish during long runs. 


FACT D 


Micron mold polishing craftsmanship 
is employed by critical molders and 
moldmakers in all parts of the coun- 
try. Micron speed, economy and re- 
sults are unsurpassed. 


MICRON 
SPECIALTIES 


COMPANY, INC. 
“Make It Better With Micron” 
4253 W. Fullerton Ave., Chicago, Ill. 

Phone: Albany 2-8305 
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PROGRESS THROUGH STANDARDS 








--e and how 


[he history of economy in modern business has been 
directly related to the history of Standardization. One 
of the major elements affecting the economic produc- 
tion of finished plastic parts is the high initial cost of 
the mold. A progressive step in reducing mold cost, 
without sacrificing the high quality required, has been 
successfully achieved through Standardization. 

When D-M-E originated Standard Mold Bases and 
their component parts in 1942, it provided the answer 
to the rapidly growing demand for high quality molds 
that would maintain and promote the economic ad- 
vantages of plastic parts. 

Through large volume purchases of quality steel in 
standard sizes and specialized production facilities, 


Specly D-M-E 
gor 
QUALITY... 
SERVICE ... 
ECONOMY ! 


DME “helped” 


D-M-E was able to produce and supply high quality 
Standard Mold Bases to mold makers and molders at 
such great savings in cost and time that the benefits of 
Standardization were quickly realized by the Industry. 

Today D-M-E produces twenty-eight different sizes 
of Standard Mold Bases, from 9” x 8” to 233/," x 351/", 
in either D-M-E No. 1 or No. 2 Steel, with a wide 
range of cavity plate thicknesses to satisfy the diversified 
demands required. In addition, over 2,000 finished com- 
ponent parts of the same high quality are available to 
provide additional savings in service as well as in the 
product. 

Properly engineered Standardization puts the accent 
on Economy. When you “Specify D-M-E . . .” you get 
Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 








. ‘owen 51, ILLINOIS sso1 w. ovision street, covumpus 178 


HILLSIDE, W. J. (wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 9-5840 


CLEVELAND 9, 0.-D-M-E CORP. soz srooxennx eo, SHADYSIDE 1 
LOS ANGELES 7, CAL. 700 sovrm wan STREET. ADAM 











e Acrylics 

e Polyethylene 
¢ Ethylcellulose 
¢ Vinyls 


¢ Impact materials 


YARDLEY 


Quality Injection 
| Molding Service 


¢ PRODUCT DESIGN © COMPLET 
ENGINEERING * MOLD BUILDING 
© 20 PRESSES 4-OZ. TO 60-072 
CAPACITY BOTH VERTICAL 
AND HORIZONTAL 





Yardley offers you both wide experience and vas 
manufacturing facilities in the production of appliance and 
automotive parts, housings, pipe fittings, etc. Equipped fo 
complete finishing operations including fabrication, spray 


painting, vacuum plating, etc. 


YARDLEY MOLDED PLASTICS, INC. 


Parsons and Town Streets 


Columbus 15, Ohio 


For prompt quotations send 
specifications and detailed drawings 





GENCO QUALITY 


FORMABLE 
SHEETING 


FOR THE 
FABRICATOR 
HIGH IMPACT ) 
STYRENE 


ACRYLIC 


COPOLYMER PLASTICS ACETATE 


Le, - e é. ACRYLONITRILE GENERAL CELLULOSE 
i 


In Your Mind's EYE .. 


. . » YOU'RE probably visualizing a plastic 
product that would be useful—and sale- 
able. 


WE'RE ready to help—with design assist- 
ance assuring your product functional per- 
fection plus sales appeal. We'll produce it, 
too—expertly and at low cost. 


Let's get together! 


Connecticut Plastic Products Company 


70 West Liberty St. Waterbury, Conn. 


STYRENE Coe raariee BUTYRATE 


up te lignite light to heavy 
48" width 
rr TO ORDERINA 
SUL GE Yl, [c) te) Mee) ke) 45 


transparent + translucent + opaque 


CUT TO SIZE ---- ALL FORMULATIONS FOR 


VACUUM FORMING 
GENERAL PLASTICS CORPORATION 


1400 N. WASHINGTON ST. MARION, INDIANA 
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AICO ... SUPER MARKET FOR MOLDED PLASTIC PARTS SHEFFIELD PLASTIC 


for Custom Engineer 


Production in Depth nIGIO PLASTIC 


EXTRUSIONS 


So aha ol we 


Assures On-Time Delivery of Your 


Custom Molded Plastics 
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SPECIAL SHAPES, 
SHEETS, TUBES, RODS 


This new 20 oz. injection press, backed up by the big 


ee Lie 


48 oz. press, is typical of Aico’s unusual Production in . 
Depth. With press sizes from 1/2 to 48 ozs., Aico’s In made with 
ection Molding Department is equipped with several ® Acrylic ® Acetate © Butyrote 


» for ticoll very imection moldin ob. This 
presses ‘or procticolly every 1e ° ° g ‘ r 
correlation of Aico facilities assures on-time delivery for @ Polyethylene ®@ Rigid Viny! 


all your molded plastic parts ® Reguior & Impact Polystyrene 


blo te i 





for such uses as 


2 
Fivorescent lighting diffusers & pans, molding } 
At AICO, under one roof, you will find complete facilities for the & strapping, pen & pencil barrels, door & 
wind hannel lid d track, elect 
economical and on-schedule production of all your custom molded Se ee ee eee 
, ) , components, decorative trim & edging, re . 
plastics. Regardless of molding material, molding method used o1 frigerator breaker strips, store displays 4 
quantities involved production schedules are maintained by panels, supports, hangers, housings, automo 
os 
\ico’s Production In Depth. At Aico, your job can be molded on bile visors 
TL: w ield Y rrr 
more than one of the many presses in each Aico de partment. This hen You Call Sheffield You Ge 
@ PRODUCT & MATERIALS RESEARCH q 


is typical of Aico’s complete plastics molding service that has pro- 


ided many of America’s leading manufacturers with product im- The source of Sheffield’s new and improved 





materials and techniques, that hove made 

provement, quality refinement and reduction of costs through the possible new products end sow designs fer 
proper appli ation ol molded plastic Ss many customers 

@ SKILLED ENGINEERING & DESIGN HELP 

SINCE 1916 — Many Products are Better Because of Aico Molded Plastics Sheffield engineers have long experience in 


port design, materials selection Their 


knowledge helps minimize your ports cost 
a UL improve product quality. 


@ PRECISION TOLERANCES 
CORPORATION Experienced extrusion operators and Shef 
field quality control make possible the pro 
duction of rigid extrusions to meet your 
most exacting specifications. 






om Se Se ee eseeeeeeeeeae 
wee AMERICAN INSULATOR CORPORATION 































4 —t New Freedom, Pennsylvania 8 @ PROMPT DELIVERY 
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Shown abové are several different 1 


It’s our job to custom-mold plastic parts of 
the highest quality that exactly fit their func- 
tional requirements. Every job, whether we 
start from scratch or follow customers’ 
prints, goes through our engineering depart- 
ment. It is here that Kuhn and Jacob com- 
bines the benefits of many years of practical 
tool and die making with technical knowl- 
edge .. . often suggesting a change in de- 
sign that may mean better performance in 
service, lower cost, faster delivery or other 
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KUHN & JACOB MOLDING & TOOL CO. 


1200 SOUTHARD ... . TRENTON 8, N. J. 











arts molded by KUHN and JACOB. 


advantages to the custumer. Not only in the 
plans stage and at the drafting board but 
through each succeeding manufacturing op- 
eration, Kuhn and Jacob engineers assume 
the responsibility for meeting customers’ 
specifications—and for insuring the high 
quality and fine appearance of the finished 
piece. 


Write for your copy of our catalog, “A Serv- 
ice to Users of Compression Molded Plastics” 
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Branched Polyethylenes .. 
Linear Polyethylenes 
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iin. molding is a process 
that converts small pellets of ther- 
moplastic resins, called molding 
powders, into shaped articles 
ranging in weight from 0.0002-o0z. 
washers to 15-lb. battery cases. 
Since most injection machines 
are made to work with molds that 
part along a single plane when 
opening, the articles to be made 
must be designed to be conven- 
iently ejected from such molds. 
However, more complex shapes 
with undercuts, side projections, 
etc., have been molded by design- 
ing special molds with multi-sur- 
face parting and automatically re- 
tracting plugs. Metal inserts that 
are not too large can be molded 
into the article by positioning 
them in the empty mold cavity 
before injecting the plastic. 
Basically, the process consists 
of five steps: 1) feeding the mold- 
ing powder; 2) melting the feed; 
3) injecting the melt into the re- 
latively cool mold; 4) chilling the 
molding sufficiently below its 
softening range so that it will hold 
its shape when ejected; and 5) 
ejecting the piece. On some jobs, 
this process is supplemented by 
preheating of the feed and/or an- 
nealing of the ejected pieces. 


General operation 

Figure 1, p. 652, is a sketch of 
the longitudinal cross-section of 
an injection molding machine. 
The  pellets—usually cubes, 
spheres, or stubby cylinders— 
drop from the hopper into the in- 
jection cylinder when the ram is 
retracted, filling the empty space. 
On the injection stroke the ram 
comes forward rapidly, forcing 
the pellets into the heated part of 


the cylinder and compacting then 
around the torpedo, or spreade: 
Fins along the torpedo keep it 
centered in the cylinder and con- 
duct heat to it from the electri- 
cally heated cylinder wall. In this 
manner, a thin layer of the 
particles is heated by both the 
torpedo and the cylinder. In some 
machines, separate cartridge heat- 
ers are installed in the torpedo 
Each successive stroke of the ram 
forces them further left until 
finally the material in the melt 
zone is forced out of the cylinde: 
into the mold. Normally, there 
will be several cavities in the 
mold; the melt entering the cen- 
ter of the mold through the sprue 
reaches the cavities via small 
channels called runners. The part 
of the runner immediately adja- 
cent to the mold is called the 
gate. Usually, this gate will have 
a much smaller cross-section than 
the runner, but there are cases 
where they may be about the 
same size, or, as with the acrylics, 
may sometimes be even larger 
than the runner. The melt in the 
cavities loses heat to the cold 
metal of the mold and freezes, 
starting at the outside surfaces. 
When a sufficient thickness has 
frozen, the mold opens and ejec- 
tor, or knockout, pins poke the 
pieces out of the cavities. The 
mold is closed and the entire cycle 
is repeated. Although some mold- 
ing machines are referred to as 
continuous, the process is clearly 
an intermittent rather than a con- 
tinuous one. Equilibrium in the 
usual engineering sense is never 
achieved anywhere in the ma- 
chine. This intermittency, of 
course, serves to complicate the 
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ed analysis of what is hap- 

s to the material inside the 
ine 

though the injection molding 

ess ends with ejection of the 

e from the filled mold, under- 

ling begins there. We are ac- 

tomed to thinking of gases as 

ng compressible, liquids and 

nporous solids as incompressi- 

Plastics melts, however, prob- 

because of their spongy mo- 

ilar structure, exhibit consid- 

ible compressibility and have 

ge coefficients of thermal ex- 

pansion. Under the large changes 

n pressure and temperature en- 

ountered in injection molding, 
these characteristics result in con- 
iderable changes in density. The 
equation-of-state concept, so suc- 
cessful with gases, also works with 
plastics melts (40).1 The funda- 
mental notion is this: the density 
of a nonmoving plastics melt is 
fixed by its pressure and temper- 
ature. With some modification, 
the idea is also valid for plastics 
in the solid phase; the usual rec- 
ognition of the effects of phase 
changes must be made, and, be- 
cause some plastics may reach 
equilibrium density rather slowly 
at low temperatures, the rate of 
cooling or heating may be a sig- 
nificant factor. 

The densities of most plastics 
at room temperature and one at- 
mosphere pressure are highly re- 
producible, and it is known that, 
given a little time, a molded plas- 
tics object will return after mold- 
ing to this density, known as the 
‘standard density.” If the equa- 
tion relating density to pressure 
and temperature is known, it is 
simple to calculate what the 
weight of a piece made in a mold 
of given volume will be. From 
this weight and the standard 
density, its volume at room tem- 
perature and its approximate di- 
nensions can be calculated. Thus, 
the equation-of-state is a tool for 
estimating molding shrinkage 
and calculating the effects on 
piece dimensions of changes in 
molding conditions. The idea, 
long with some data and calcula- 
tions, is discussed at length in 
Re-erence 39. Here we can sum it 
ip by noting that density in- 

eases as pressure is increased or 
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as temperature is decreased, the 
temperature effect being much 
the larger. Thus, raising the in- 
jection pressure results in cram- 
ming more matter into the mold 
cavity (this is not due to stretch- 
ing of the cavity—since it is usu- 
ally made of thick, stiff steel, that 
stretches negligibly at the pres- 
sures involved); when this heav- 
ier piece is ejected from the mold 
at atmospheric pressure, it de- 
compresses to a larger volume 
than would a piece molded at a 
lower pressure. Similarly, the 
higher the molding temperature, 
the greater the subsequent con- 
traction when the piece is chilled 
to room temperature. This basic 
behavior pattern explains why 
melt pressure at the nozzle must 
be closely controlled if close di- 
mensional tolerances are to be 
held on the plastics pieces which 
are to be molded. 


Feeding 

The direct feeding method 
shown in Fig. 1, p. 652, where the 
plastic pellets fall directly from 
the hopper into the heating cyl- 
inder, depends for its regularity 
on the fact that the ram retracts 
to the same point before each 
feed stroke. Presumably, then, the 
same volume is refilled on each 
cycle, giving rise to the term 
“volumetric feeding.” In practice, 
however, the method has resulted 
in variations in shot weight and 
piece dimensions, and in flash on 
large-area pieces. Flash occurs 
when the mold opens slightly and 
some melt “flashes” into the part- 
ing crack, leaving an unwanted 
fringe around the piece. These 
variations can be traced to vari- 
ations in pressure at the nozzle, 
which in turn are due mostly to 
variations in the weight of ma- 
terial fed. (19). Because the orien- 
tation of leosely falling cubes is 
not the same from shot to shot, the 
weight fed by the “volumetric” 
method can vary over a wide 
range, particularly in the smaller 
machines. An extra-heavy shot 
results, on the next shot, in there 
being a thicker-than-usual bed of 
solid particles through which the 
ram pressure must be transmitted 
to the melt. Since the ram pres- 
sure is set at a fixed value, the 
pressure at the nozzle drops, 
causing “short shots” (cavities 


. 





only partly filled) or reduced 
weight and dimensions even when 
the cavity appears to be filled. 

Improved regularity of feeding 
is accomplished by two methods, 
the weigh-feeder and the vibra- 
tory feeder. A weigh-feeder, as its 
name indicates, weighs the shot 
out from a secondary hopper and 
drops it into the injection cylin- 
der. In reasonably sized shots, say 
2 oz. and up, the precision of 
feeding depends only on the pre- 
cision of the scale, and excellent 
scales have been adapted to this 
purpose. The vibratory feeder 
consists of a hopper supplying a 
magnetically vibrated trough, and 
a timer that regulates the interval 
of vibration. With cubes, in par- 
ticular, precision is good—on the 
order of 1 percent. 

Precision feeding does not com- 
pletely solve the problem of shot- 
to-shot uniformity of pressure at 
the nozzle, since the unmelted 
particles in the cylinder cannot 
be relied upon to pack in the 
same way on each stroke. Bridg- 
ing of the solid particles is espe- 
cially important when the ma- 
chine is operating close to its 
plasticating 
maximum rate at which it can 
produce melted plastic, because in 
this condition there is a large vol- 
ume of unmelted solids in the cyl- 


capacity, ie. the 


inder. 

Recently a more direct ap- 
proach to getting uniform nozzle 
pressures has been introduced. It 
consists simply of measuring the 
nozzle pressure and using the 
measurement to control the ram 
pressure. Variations due to irreg- 
ular feed or bridging in the cylin- 
der are thus compensated by 
changes in ram pressure.? This 
method should find increasing ac- 
ceptance among molders who 
must meet close dimensional tol- 
erances on their output. 

A third method of reducing 
shot-to-shot variability in mold- 
ings is to have no solids at all in 
the injection cylinder. Instead, 
melting is accomplished in an 
auxiliary chamber called a pre- 
plasticator and the melt is trans- 
ferred to the injection cylinder 
before the injection stroke. This 
guarantees as good uniformity of 
2Two different devices for controlling nozzle 
pressure were offered to the public during 1956 
but only one has been adapted to al! makes of 


molding machines. It is available from West In- 
strument Corp., Chicago, Ill 
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Fig. 1: Longtitudinal cross-section of injection molding machine. Pellets of 
resin feeding from hopper are melted in the heating cylinder and forced for- 
ward by the ram into the mold where the melt is cooled and solidified 


pressure at the nozzle as can be 
achieved in the hydraulic system 
driving the ram. Preplastication 
will be further discussed below. 


Melting the feed 

An injection machine is usually 
rated by the amount of general- 
purpose polystyrene it can deliver 
in a single shot. An equally im- 
portant criterion is the plasticat- 
ing capacity of the machine (31, 
33). Although no standard has 
been set up to measure this ca- 
pacity, it can loosely be thought 
of as the number of pounds per 
hour of cold molding powder that 
the heating cylinder is capable of 
melting. Obviously, this will be 
different for different resins and 
will depend on the melt tempera- 
ture desired. Since higher tem- 
peratures are required for filling 
thin, large-area sections than 
thick, blocky ones, the plastica- 
ting capacity, in a practical sense, 
will depend on the job being 
done. However, it also depends on 
the design of the heating cylinder 
(27, 18, 16, 12, 13). All plastics are 
poor conductors of heat; yet even 
in the melt phase, because they 
are so viscous, they must be 
heated by conduction rather than 
convection or radiation. (Even in 
sheet forming, where radiant heat 
sources are used to heat the sheets, 
the heat is conducted into the in- 
terior.) It is therefore essential, 
for fast heating, to use the high- 
est possible temperature gradients 
and the thinnest possible layers of 
plastic. Unfortunately, heating 
temperatures are severely limited 
by the rate of decomposition of 
the plastic. Even small percent- 
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ages of decomposed resin may 
seriously impair strength, tough- 
ness, color, and surface finish of 
the pieces. In the melt zone of the 
cylinder, some material is in ac- 
tual contact with the cylinder wall 
and because of the layer-like na- 
ture of viscous flow, material 
close to the wall moves very 
slowly. Thus, if the wall tempera- 
ture is above that level at which 
the material is decomposed sig- 
nificantly in a 20-min. interval, 
the molded product will inevit- 
ably contain a certain percentage 
of inferior material. Because it is 
so easy to boost cylinder temper- 
atures when increased plasticating 
capacity is needed, this unpalata- 
ble fact was accepted by molders 
only after it was decisively proved 
by molding many defective pieces. 

The trend of heating cylinder 
design, therefore, has been di- 
rected at: 1) increasing the area 
of contact between plastic and 
metal, and 2) reducing the thick- 
ness of the heated layer. Both 
these aims have led tc larger cyl- 
inders and larger torpedoes with 
reduced space between the two. 
One maker of replacement cylin- 
ders’ has achieved multiple in- 
creases in heating capacity with 
reduced thermal hazard by aban- 
doning the torpedo concept en- 
tirely. His cylinders are simply 
solid hunks of steel with many 
longitudinal circular holes drilled 
in them (16). Since the steel tem- 
perature is almost uniform 
throughout the block, heat pours 
into the plastic from all of the 
cylindrical surfaces of the holes. 

Relatively recently, (12, 13) 


3 Injection Molders Supply Co., Cleveland, Ohio 


two similar designs were ir 
duced. In both of these the st 

ard torpedo is replaced by a 
forated, grooved insert. The | 

tic pellets are forced agains 
inside surface and are p: 
melted until they can ente: 
perforations. Melting continu: 
they pass through the holes 
grooves. On the stroke of the : 
the newly melted layer is sk 
med off and forced out the 1 
zle and into the mold, while : 
pellets are forced against the | 
surface. Advantages claimed fo: 
these designs are: greater plasti- 
cating rates, more uniform melt 
temperature, reduced thermal 
hazard, and better transmission of 
ram pressure. 

Most cylinders are heated by 
band heaters wrapped around 
their outside surface. Because the 
added bulk of insulation is objec- 
tionable, most of these heaters are 
exposed to the air or covered with 
very thin insulation. As a result, 
more of their heat is lost to the 
surroundings than goes into the 
plastic. Future cylinder designs 
will probably tend toward more 
efficient use of heat. 

The plasticating capacity of a 
given heating cylinder can be 
estimated from its dimensions and 
the thermal properties of the plas- 
tic to be molded. Some data on 
such properties are available from 
material suppliers. 

The equations of heat conduc- 
tion, integrated for heating long 
slabs or rods, may be used. Handy 
solutions of these equations were 
presented in graphical form by 
Gurney and Lurie (41) and they 
are reproduced in many books 
dealing with heat transmission 
(39a). 

Pressure drop in the cylinder 
may be estimated from a formula 
presented in Reference 38. A re- 
cent extension of this work to in- 
clude the effects of lubricants was 
reported in 1956 (10). 


Injection 

During the injection stroke the 
melt is forced at high rates of flow 
through the nozzle, sprue, run- 
ners, and gates into the mold cav- 
ities. While the problem of com- 
puting flow rates of hot melts un- 
der molding machine conditions 
is still under consideration, much 
has been learned about their flow 
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ior in the laboratory (23, 
example). This knowledge 
as a guide in designing 
ers and gates. For example, 
known that polymer melts 
non-Newtonian, i.e., they do 
bey Newton’s law that says 
is proportional to pressure 
». Rather, their flow is propor- 
al to the second or higher 
wer of the pressure difference. 
s means that, if the pressure 
ivailable at the nozzle varies 5% 
from shot to shot, the filling rates 
will vary by 10 to 20 percent. This 
in turn will cause variations in 
the amounts of material injected, 
the piece weights, and their di- 
mensions. Similarly, if the runner 
design and layout is such that 
higher pressures are available at 
some gates than others, the cavi- 
ties served by the low-pressure 
gates will deliver smaller pieces 
than those that are getting the 
higher pressures. They will also 
fill more slowly, may be weaker 
because of more severe frozen-in 
stresses, and sometimes do not 
even fill completely before the 
gate freezes off. For these reasons 
it is important, when close con- 
trol of dimensions and properties 
is needed, to design gates and 
runners according to the principle 
of “successive simultaneity.” This 
principle may be stated thus: the 
melt should reach all the gates at 
the same instant, the filling of all 
the cavities should be completed 
at the same instant, and the gates 
should seal at the same instant. 
The design of runner systems ac- 
cording to this principle was dis- 
cussed in Reference 9 for the very 
common case where all the cav- 
ities are alike. Figure 2, p. 655, is 
a diagram of a layout for a 16- 
cavity mold that achieves succes- 
sive simultaneity. 

Considerable attention has been 
given in recent years to the speed 
of filling the mo'd (22, 11, 8). It 
is desirable, from the standpoint 
of avoiding thermal decomposition 
and shortening the time required 
for the piece to set up in the mold, 
to use a low melt temperature. 
However, as temperature drops, 
pieces freeze more quickly (as 
lesired) and the cavities must be 
filled more quickly if they are to 
be filled at all. This requires 
faster rates of injection. Another 

iportant advantage of fast filling 
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is this: the cavity is completely 
filled before viscosity has in- 
creased to the point where 
stresses connected with flow rise 
to a high level, and what stresses 
do arise have more time to “re- 
lax” before the melt freezes. 

A characteristic of plastics is 
their viscoelasticity, or delayed 
elasticity. When they are sub- 
jected to stress—as they are dur- 
ing melt flow—a definite time 
elapses before the rate of flow 
reaches a maximum and becomes 
steady. Similarly, when flow 
ceases, a definite time is required 
before the stress decays to zero, 
i.e., relaxes. Unfortunately, these 
stresses increase with increasing 
viscosity at a given flow rate, and 
at temperatures just above the 
freezing point may be very large, 
approaching the strength of the 
plastic. Relaxation time also in- 
creases as the temperature drops. 
Thus, it is likely that if the mold is 
filled too slowly, parts of the melt 
will have frozen while in motion, 
and the severe stresses, unable to 
relax, will be frozen in. The ef- 
fective strength in those parts of 
the piece will be reduced by the 
amount of frozen-in _ stress. 
Molded-in stresses in polystyrene 
have been investigated and re- 
ported on in References 37, 36, 34, 
23, 22, 21, 15, and 11. 

The realization that fast filling 
can reduce cycle time and im- 
prove quality—thus improving 
productivity in two ways—has re- 
sulted in “souping up” of injection 
machines until today the new ma- 
chines have much higher pumping 
capacity at injection pressure than 
they used to have only five years 
ago. 

Filling rate cannot be increased 
indefinitely without “burning” the 
melt. The great resistance that 
these materials offer to flow 
means that much work, per pound 
of material shot, must be done to 
get it from the nozzle into the 
cavity (26). This work appears as 
heat in the plastic. Where re- 
stricted gates are used, the usual 
case, much of the whole pressure 
drop occurs across the gate and 
its temperature may rise by 30° 
F. or more as it goes through the 
gate. 

Aside from the effect of sudden 
viscous working, the melt may be 
burned even more severely if the 





rapidly filling cavity is not ade- 
quately vented. If the air that fills 
the cavity at the start of injection 
cannot escape rapidly enough it 
may be compressed to a tiny frac- 
tion of its original volume, and 
tremendous heat of compression is 
developed. The plastic in contact 
with this compressed air takes fire 
much as does diesel fuel injected 
into an engine cylinder under 
compression, and it is severely 
charred. Most molds can be satis- 
factorily vented by making some 
small scratches in the mold faces 
from the cavities to the outside of 
the mold. Venting may also be ac- 
complished by leaving a small 
clearance around the ejection pin. 
With some shapes, however, un- 
fortunate combinations of knock- 
out-pin location and gate location 
result in air trapped in regions 
away from the parting line or the 
pins. Vacuum venting (7) is rec- 
ommended for these cases and of- 
fers many advantages. 


Ejection 

With simple solid shapes, ejec- 
tion is usually accomplished by 
having a metal finger, e.g., an 
ejection or knockout pin, poke 
out of the cavity surface as the 
mold opens, forcing the piece from 
the cavity. To be knocked out 
without being deeply marked, the 
freshly molded piece must have 
been chilled (eg., “set” or 
“cured”) to a temperature at 
which it has sufficient hardness. It 
must also have become stiff 
enough to hold its shape after it is 
deprived of the support of the 
mold. 

Ejection of deep-draw shapes, 
(drinking tumblers, bushings, 
containers) is made much simpler 
and more reliable if the ingoing 
sides of the piece are slightly ta- 
pered, or given “draft.” When no 
draft can be allowed—as is usual 
with bushings, gears, spools, and 
other machine parts—a knockout 
sleeve may be used in place of 
pins. The sleeve can apply a much 
larger knockout force than a pin 
without mutilating the piece be- 
cause the force is distributed over 
the whole of the piece end and 
over a larger area. Ejection is also 
aided by materials known as mold 
releases. A typical release is any 
of several Freon-propelled sili- 
cone oils, and it is typically 
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sprayed on the mold surfaces 


when the mold is open, every few 
shots. Most silicone releases leave 
an oily film on the surfaces of the 
part and are objectionable if the 
part is to be printed, painted, or 
metalized after molding. Poly- 
meric and wax-based releases are 
available. 

In highly polished molds, the 
molded piece and the mold face 
may cling together as gage blocks 
do. An attempt to separate them 
by direct pull creates a partial 
vacuum and air pressure stub- 
bornly holds them together. In 
such cases a fast jet of air directed 
at the edges of the piece facilitates 


ejection. 


Mold design 

Only a few vital points on mold 
design can be discussed here, 
since, in detail, this topic could fill 
a book the size of this one. The 
first is uniformity of temperature 
from cavity to cavity. The flow of 
melts is very strongly affected by 
changes in temperature, as has al- 
ready been noted. If there are sig- 
nificant variations in temperature 
over the face of the mold (5° F. 
will often be too big a difference), 
the melt passing through the 
colder runners will flow more 
slowly, reach the gates late, fill 
more slowly and probably less, and 
freeze sooner. The results are cav- 
ity-to-cavity variations in dimen- 


Front and rear views of radio 
cabinet injection molded from 
polystyrene. Gating is designed 
to provide even fill of sharp- 
cornered sections containing 
several thick bosses. (Photo, 


National Automatic Tool) 


sions and strength properties. 
From the standpoint of uniform- 
ity of product quality, very wni- 
form mold temperatures are a 
must in multi-cavity molds. Tem- 
perature should of course not 
vary from shot to shot, even in 
single-cavity molds, for the same 
reasons. Getting this uniformity 
of temperature requires careful 
attention to the laying-out of the 
cooling channels in the mold and 
requires also an adequate supply 
of the cooling medium. 

The second point, runner lay- 
out, has already been covered on 
p. 653. 

A third important consideration 
is the projected area. The prod- 
uct of this area times the pres- 
sure in the mold, which may be 
as much as 80% of the ram pres- 
sure, must be well within the 
clamping capacity of the machine. 
In addition, the mold itself must 
be stiff enough so that it will not 
spring open under the hydrostatic 
separating force. If, for example, 
a long thin piece of sizable area is 
molded in the center of the mold, 
flash and erratic dimensions may 
be a problem unless the mold is 
given extra support at the center. 

Fourth, for ejection’s sake, 
some draft should be provided 
wherever possible in deep-cavity 
molds. Good mold design depends 
heavily on good piece design. 
Sharp corners, intricate outlines, 
draftless holes, etc., all tend to 
make molding more difficult and 
therefore more expensive. 

Fifth, there should be a con- 
stant interchange of ideas among 
the product designer, mold maker, 
and molder for best results. Un- 
necessarily high tolerances in- 
crease mold costs; too loose tol- 
erances on runners and gates can 
result in a high reject rate. 

Sixth, the smallest possible 
gates consistent with good piece 
quality and complete filling of the 
cavities are usually specified, for 
this reason: when the frozen 
pieces are ejected, the runners 
must be separated from them; the 
smaller the gate, the easier is this 
separation. If the gate is small 
enough the runner can simply be 
broken off without marring the 
piece. Thus, small gates both fa- 
cilitate operation, particularly 
automatic operation, and reduce 
finishing costs. Also, too-re- 


stricted gates are easily ops 
whereas too-open gates are 
difficult to close. 

Last, when production runs 
long, money spent on buil 
tools helps later to reduce mai 
nance and down time. Some ty 
of short-run tooling are discu 
in the section on Plastics Too! 
p. 743. Metal-loaded epoxy t 
ing is discussed in Reference 
p. 655. 


Predrying of powder 

Some plastics are hygrosco 
i.e., they extract water from + 
surrounding air and get wet 
they are molded in the wet con 
tion, many troubles arise. The 
moisture cannot easily escape and 
may cause foaming at the nozzle 
during the mold-open time. Even 
slight foaming will 
smeared-out foam, or “splay,” to 
appear on the surfaces of the 
pieces. Severe reductions of phys- 
ical properties may occur as a re- 
sult of water-caused degradation 

If the feed is predried, the dry- 
ing is commonly accomplished by 
exposing the powder to circulat- 
ing hot air (see Reference 2 for a 
discussion of the current status of 
this procedure). Since the powder 
is heated to about 180° F., if it is 
fed immediately, the injection 
machine is relieved of a substan- 
tial fraction of its heating load 
Thus predrying, alias preheating, 
is an indirect way of increasing 
the plasticating capacity of an in- 
jection machine. 


cause 


Annealing 

As was noted above, molded 
parts sometimes suffer serious re- 
ductions in strength because of 
molded-in stresses. Conditions 
may be such that these stresses 
cannot be prevented during 
molding. If such parts are held 
at an elevated temperature for the 
proper time, these internal 
stresses will eventually relax (37, 
36, 23, 15). The temperatures must 
not be too high, else they will 
warp or “stubbify” the resoftened 
part. The usual methods are to 
immerse the piece in a bath of hot 
liquid (water is common), or to 
keep it in a circulating-air oven 
for a while, the time depending 
on the material, temperature, th 
part shape, and the molding con- 
ditions. The annealing of some 
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als is discussed in the indi- 
11 articles on specific mate- 


eplastication 
eplastication is the technique, 
lving extra equipment, 
reby the molding powder is 
ted in one chamber then 
nsferred to the injection cham- 
before injection. Usually, the 
iting chamber is a cylinder 
ich like the injection cylinder, 
yugh variations exist. Origi- 
lly, preplasticators were devel- 
ped to increase the shot capac- 
of the extra-large machines; 
the largest on record is rated for 
ver 55 pounds. More recently, 
other advantages have become 
:pparent(19, 8). Briefly they are: 
nereased productivity because of 
faster cycles and reduced reject 
rates. Since there is no bed of 
recalcitrant particles in the injec- 
tion cylinder, much lower ram 
pressures can be used, and much 
better control of injection pres- 
sure is attained. Because some 
mixing is accomplished as the melt 
is transferred from the melting 
chamber to the injection cylinder, 
melt temperature. is more uni- 
form. Very high injection rates 

are possible. 


Mold temperature 

In the paragraphs on Mold De- 
sign, above, the importance of 
mold temperature uniformity was 
discussed. Shot-to-shot uniform- 
ity, of course, requires not only 
shrewd coring, but also close con- 
trol of the cooling medium tem- 
perature. This medium is nearly 
always water, but oil and steam 
have been used. On very small 
machines, molds may be electri- 
cally heated and air cooled. 

It has been recognized that 
moldings harden faster in colder 
molds. Where flow properties per- 
mit, then, we should expect that 
the cycle could be shortened by 
lowering the mold temperature. 
Many molders are using refrig- 
erating equipment of a compact, 
portable type to chill the water 
that circulates through the mold. 
Aside from keeping the mold 
colder, the technique provides 
close regulation of water temper- 
ature. It incidentally cuts the 
consumption to almost 
nothing, an important considera- 


water 
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Fig. 2: Runner layout for a 16-cavi 








ty mold is designed so that melt reaches 


the gates at the same instant, filling of the cavities is completed at the same 
instant, and gates all seal at the same instant. All cavities are alike 


tion in dry areas. To avoid sur- 
face defects, the temperature of 
the mold faces must be above the 
dew-point of the air in contact 
with them. The effects of mold 
temperature on the flow of poly- 
ethylene and on the properties of 
molded polyethylene pieces have 
been investigated rather thor- 
oughly (6). In brief: lowering the 
mold temperature increases 
strength and stiffness, improves 
clarity, slightly reduces surface 
gloss, and reduces cycle time sub- 
stantially. 

The chapters directly following 
this one provide more detailed 
and specific information on the 
injection molding of the various 
thermoplastics. 
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INJECTION MOLDING ACRYLICS 





BY G. G. FREYGANG* 


Acrylics are used primarily in 
those applications where their 
outstanding properties of optical 
clarity, outdoor stability, chemi- 
cal resistance, and dimensional 
stability are of importance. It is, 
therefore, important that the han- 
dling and molding of these ma- 
terials be consistent with these 
attributes. 


Handling 


The acrylics are not compatible 
with other plastics, and such mix- 
tures will destroy the clarity of 
the molded parts. In _ similar 
manner, the three acrylic grades 
cannot be mixed withcut produc- 
ing objectionable distortion. 

Dirt, lint, and dust will detract 
from the clarity of the molded 
parts. Good handling practices are 
therefore of extreme importance. 
Because of the inherent tendency 
of practically all plastics to de- 
velop static charges, it is virtually 
impossible to prevent dust accu- 
mulation on reground material, 
even under ideal conditions. It is 
usually more desirable to use 
screened reground material in 
* Development Engineer, Plastics Laboratory, 


Rohm & Haas Co., Washington Sq., Philadel- 
phia 5, Pa. 


less critical parts than to blend 
it into virgin material with the 
possibility of degrading the entire 
mixture. 


Molding characteristics 


See Table I, p. 657. 

Annealing: It has been estab- 
lished that the most stress-free 
molding (1)! will give the best 
service with respect to dimen- 
sional stability at elevated serv- 
ice temperatures, resistance to 
chemical attack, and long time 
outdoor exposure. Molding at 
moderate-to-high material tem- 
peratures, with adequate but not 
excessive pressure into warm and 
carefully controlled molds will 
produce the most stress-free 
parts (2). Annealing will tend to 
redistribute and lower the in- 
herent molding stress and will 
produce superior parts. Anneal- 
ing is imperative if the parts are 
to be decorated by painting or 
lacquering. In no case, however, 
should annealing be considered as 
a means to overcome poor mold- 
ing practices. 

Mold design: Well-designed 





1 Numbers in parentheses link to Special Ref 
erences on p. 658. 
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s are an important adjunct to quate draft for easy release and 



















production of well-molded sufficient knock-out points so that perature and higher pressure, 
Adequate sprue, runners, the parts are not stressed due to both of which will cause more 
ates are necessary. For many ejection. Properly designed molds highly stressed, and thus less 
an 442-in sprue bushing, seldom, if ever, require the direct serviceable parts. Predrying also 
hed to a %e-in. nozzle, is application of mold release agents. contributes toward a more uni- 
sfactory. Runners should pre- Predrying: Predrying of acry- form feed temperature, particu- 
bly be full round, %e in. in lics is recommended. Because of larly if hopper dryers are used 
eter if less than 10 in. in the inherent tendency to absorb The uniform feed temperature in 
th, % in. in diameter if longer. some moisture, the acrylic mold- turn contributes to more uni- 
iggested gate sizes are listed ing powder may have varying formity in material temperature 
Table I, below. In mu!tiple- amounts of moisture at the time and pressure 
ity molds, balanced runner of use, in spite of the care taken Hopper driers and ovens can be 
sth, balanced gates, and bal- in its preparation and packaging used. In the hopper drier, 3 hr. at 
d venting, if required, are all If the moisture content is high, 180 to 200° F. is recommended; 
ssary if uniform fill patterns molding conditions may have to in ovens, 2 hr. at 180 to 200° F 
e to be maintained (3). Good be modified to suppress defects is recommended 
id design also provides ade- due to this moisture. The usual Machine capacity: The selec- 














TABLE I: Injection molding characteristics of acrylic molding powder* 


(Recommended molding conditions for various section thicknesses ) 











le to % in. over 4 in 





Thickness of section: less than % in. 






Temperatures, °F 





1) rear cylin’er 480-500 480-500 480-500 





2) mid cylinder 440-450 440-450 440-450 









3) forward cylinder 440-450 440-450 440-450 
375-390 375-390 












4) nozzle 375-390 





175-190 





175-190 





5) mold face 175-190 













6) melt leaving nozzle 400-420 400-420 400-420 








B. Pressure exerted on mater.al by ram, p.s.i. 








15,000 20,000 20,000 









1) in standard cylinder 


2) in injection cylinder of preplasticating 3-5000 ‘ 3-5000 3-5000 
machine 





Timing 
















1) total cycle (including mold-open 
time), sec. 35-40 40-60 60 per % in. 











30 and up 





2) ram forward time, sec. 






Recommended gate d'mensions (assuming 
cavity volumes of 1, 4, and 16 cu. in. for the 
three section-thickness classes) 

If round, diameter, mils 
land length, mils 






75 | 120 187 
70 70 70 










| 

If rectangular, depth, mils | 75-90% of wall | 75-90% of wall 75-90% of wall 
width, mils 1%%-2 X depth 114-2 depth 1144-2 « depth 

land length, mils 70-80 70-80 70-80 






Annealing 






1) medium Hot-air c.rculated oven 
















2) temperature, °F 170 180 190 





3) time, min. 120 120 120-240 





Shrinkage allowance, mils/in. Without annealing Without annealing Without annealing 









} 
1) in direction of flow 4 4 5 
2) perpendicular to flow 3 3 4 
Based on Grade 8 acrylic molding power. | 
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For injection molding acrylic shaver housing, a ‘“delta-wing” runner pattern 
as shown here can be used for the tab-gated multiple-cavity mold. The pattern 
aids in the even filling of secondary runners. (Diagram, Rohm & Haas) 


tion of machine size will have an 
influence on the quality and yield 
of molded parts. Normally, the 
best results are attained if the 
shot weight is no more than 75% 
of the machine capacity. Molding 
over this capacity may produce 
material temperature variations 
within the shot and lower the 
available pressure at the mold. 
Excessive over-capacity of the 
machine is also undesirable. 
Recommended temperatures for 
rear cylinder, mid-cylinder, for- 
ward cylinder, nozzle, and mold 
face are listed in Table I, p. 657. 
The temperature of the melt as it 


leaves the nozzles is also listed in 


Table I. 


Special References 


1) A simple test for evaluating 
the relative stress in parts molded 
under different conditions is out- 
lined in “New gating for acrylics” 
by J. F. Moore, SPE J. 13, No. 3, 
17, March, 1957. 

2) “Service temperature char- 
acteristics of molded acrylic 
parts” by Gouza and Robertson, 
SPE J. 12, No. 9, 19, Sept. 1956. 

3) Runner and gate design,” 
Mopern Ptuastics 34, No. 2, 166, 
Oct. 1956. 


INJECTION MOLDING CELLULOSICS 





BY P. H. ERICKSEN* 


T he four types of cellulose plas- 
tics having volume usage for in- 
jection molding applications are 
cellulose acetate, cellulose pro- 
pionate, cellulose acetate buty- 
rate, and ethyl cellulose. Each has 
its distinguishing characteristics, 
but being of the same family they 
are similar in a number of ways. 
In particular, these plastics are 
noted for their toughness, dimen- 
sional stability, surface appeal, 
almost unlimited color range, heat 
stability, and ease of molding and 
fabrication. They are all prepared 
from their basic polymers into 
workable plastic form by com- 
pounding with proper plasticizers. 

A number of different plasti- 
cizer types are used, and it is 
quite common to combine two o1 
three to advantage. By virtue of 


lulose Products Dept., Hercules Powder 
. Inc,, Parlin, N. J. 


the modifications which can be 
made in formulation, very broad 
ranges of physical properties and 
molding characteristics are pos- 
sible. Through proper selection 
of base polymer and type and 
amount of plasticizer, specific 
property combinations can be 
“designed” into the plastic. 


Handling 

Predrying: To obtain good re- 
sults in molding cellulosics, 
proper drying is essential, par- 
ticularly since these plastics are 
slightly hygroscopic in nature. 
Presence of excessive moisture is 
cause for such defects in the 
molded piece as surface mica, 
blisters, and bubbles. Drying of 
the granules to a moisture con- 
tent of 0.2% or less is recom- 
mended. This may be accom- 
plished in the following manner: 


Type of equipment: Hopper d 

or circulating-air oven (1 

drier) 
Drying time, hr.: 2 to 6 
Dry temp., °F.: 160 to 200 

In hopper driers, the hig 
temperature levels up to 200 
can be used if it is known 
the material in use will not t 
to lose its plasticizer thro 
volatilization or become tacky ; 
bridge across the hopper throat 

If a tray drier is used, the 1 
ommended depth of granules 
the trays is about % inch. 

Infra-red driers can also 
used. Among infra-red drie 
those best suited to producti: 
use are endless-belt or vibrating- 
conveyor units, which in a con- 
tinuous type of operation pass th: 
granules in a thin layer under 
infra-red lamps for a controlled 
exposure. 


Handling: Care in handling to 
avoid contamination is necessary, 


but no special handling conditions 
are required. 


Equipment and molds 

Equipment: No special equip- 
ment is necessary when molding 
the cellulosics. Certain recom- 
mendations are offered, however. 

For example, a heater band for 
the nozzle, with separate Variac 
control, is recommended. Gen- 
erally, 100 w. is adequate. The 
heat should be adjusted to give 
a slight pull-out of plastic melt 
on the nozzle end of the sprue. 

Large-hole nozzles are also pre- 
ferred for easier fill because they 
lessen pressure loss. The size, 
however, will necessarily be 
slightly under that of the sprue’s 
minimum diameter. 

Recommended materials of con- 
struction for cylinders and 
spreaders are SAE 4140 or 4340 
steels. 

Mold design: Identical-cavity 
layouts are highly preferable to 
“family” molds from the stand- 
point of balanced flow, simul- 
taneous filling, and minimizing of 
flash. A flash chrome plating of 
cavities is recommended. 

Gating: See Table I, p. 660, Sec- 
tion D. Dimensions listed in 
Table I are based on the re- 
stricted type of gate and are ap- 
plicable as starting recommenda- 
tions for all cavity sizes within 
the given limitations. Gates may 
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nlarged, particularly in the 

_size heavier-thickness cavi- 
if necessary. 

xcept possibly for relatively 

ve moldings, the restricted gate 

, number of advantages over 

full-open type. Properly ap- 

|, it provides improved uni- 

ity of flow-out, minimizes 

bulences and resultant stresses, 

| enables better escape of gases 

the cavity. Also, more rapid 

tup at the gate acts to elimi- 

te sinks and flow-back and in 

turn enables a shorter piston- 

orward time in cycle. Another 

advantage is reduced trimming 

and finishing. 

At the same time, the tendency 
for somewhat lower impact 
strength to occur near the gate 
area should be kept in mind. 
Generally, with restricted gating, 
it is desirable to gate into the thin 
cross-section end of a cavity. The 
vlastic should enter the cavity in 
a direction perpendicular to the 
main direction of flow within the 
cavity and directed against an op- 
posing wall or pin so that the 
center of flow is dispersed. This 
provides more uniform fillout and 
eliminates “worming.” 

The molding of mottles through 
restricted gating will result in a 
blending-out effect, but as the 
diameter approaches 0.050 in., 
good pattern can be obtained. 

Runners: A recommended lay- 
out of cavities and runner system 
would feature the following: 
1) equal runner distance from 
sprue to all cavities; 2) a balance 
in cavity distribution by having 
an equal number per runner and 
per branch of runners; 3) full- 
round runners; 4) a_ stepwise 
reduction of 42 in. in runner di- 
ameter from sprue to cavities at 
each branching of the system; and 
5) an over-run of the runners 
past the gates, or past the second- 
ary sprues if center-gated, and 
also at appropriate junctions in 
the system to function as cold- 
slug wells. 

As a rule, runner diameter can 
be gaged by the thickness and 
size of the piece to be molded. 
Common sizes are % and %e in. 
with a minimum of %¢ in. recom- 
nended. Oftentimes, undersized 
unners rather than gate size are 
ause for such difficulties as mica, 
mination, and lack of ease in 
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mold fill. Thus, it is advisable 
when using restricted gating to 
be assured that runners are ade- 
quate before opening the gates. 
A runner connecting to a gate 
should not be tapered in its ap- 
proach but should be kept full 
and should end in a hemispheri- 
cal contour. This helps to mini- 
mize pressure loss. 


Molding characteristics 


See Table I, p. 660. To cover 
this extremely broad class of 
molding compounds over the flow 
grades commercially available, 
fairly wide ranges are used in 
the tabulation of figures in Table 
I. For example, some of the softer 
compositions can be molded as 
low as 350° F., whereas the 
harder, less-plasticized formula- 
tions may require as high as 500° 
F. Allowance for differences in 
injection molding machines, type 
of part being molded, mold de- 
sign, etc., was also taken into 
account. 

The approximate operating con- 
ditions are therefore offered only 
as a guide for start-up. 

Cylinder temperature: A good 
rule-of-thumb, regardless of type 
or formulation, is to work at the 
highest cylinder temperatures 
feasible for good operation. This 
is important, particularly for the 
harder, higher-flow materials, in 
order to develop maximum im- 
pact resistance and elongation, to 
minimize molded-in stresses, and 
to avoid weak welds. This tem- 
perature is generally slightly be- 
low the point at which traces of 
discoloration occur. Some excep- 
tions to this are found where 
other limitations are encountered 
prior to reaching this tempera- 
ture level; i.e., defects such as 
flash, sinks, voids, heat marks, 
and vapor burns. These excep- 
tions will occur for the most part 
with the lower-flow materials, 
where the need for approaching 
the discoloration point assumes 
less significance. 

In molding ethyl] cellulose, par- 
ticularly where relatively thin 
sections are required, use of 
maximum allowable temperatures 
should receive special emphasis. 
If molded on the “cold” side, the 
piece may look good but is likely 
to be laminar, or have a peelable 
surface skin, and will tend to dull 





or “rub-up.” Higher-flow grades 
are more apt to show these de- 
fects than the softer compounds. 

Flow temperature as measured 
by the standard ASTM test, 
D569-48, is commonly used with 
the cellulosics as a means for 
control and identification. This is 
the temperature at which a plas- 
tic under 1500 p.s.i. pressure will 
flow through a standard %-in. 
orifice for a distance of 1 in. in 2 
minutes. It is recognized that the 
rates of shear and the conditions 
of temperature and pressure, in 
addition to other basic differences, 
are quite unlike those occurring 
in an injection molding process. 
For these reasons, the test is not 
a precise indication of relative 
molding characteristics, unless the 
plastics compared are from a 
given polymer-plasticizer system. 
Therefore, for example, it is not 
at all uncommon to have two cel- 
lulose acetate plastics of the same 
flow which differ significantly in 
molding characteristics. 

In view of this, an unqualified 
use of flow to indicate molding 
temperatures should be consid- 
ered as only a rough guide for 
start-up. The following approxi- 
mations for average conditions 
are provided on this basis: 


Cylinder 

temp. 

Flow! (°F.) 
H4— H5 455 — 510 
H2 — H3 435 — 495 
MH —H 405 — 465 
MS —M 370 — 430 
Ss2—S 340 — 400 


If the melt in the cylinder is 
kept hot too long, it degrades 
Top safe temperature for 20-min 
exposure is 350 to 400° F. 

Nozzle temperature: If the noz- 
zle or cylinder heats are excessive, 
the plastic will drool. This is not 
only a waste of plastic but is 
objectionable in that some of the 
oozed material enters the sprue 
bushing prior to the injection 
stroke, becomes chilled, and may 
cause plugging at the cavity gate 
or surface defects in the part. 

Mold temperature: Precision 
work requires close _ control. 
Proper coring of the die and a 
femperature-control unit capable 
of maintaining the circulating 


1See ASTM test D569-48, 1955 Book of 
ASTM Standards, Part 6, p. 287, for definition 
of these flow designations 
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TABLE |: Injection molding characteristics of cellulosics 
(Recommended molding conditions for various section thicknesses ) 





Thickness of section 


A. Temperatures, °F 
1) rear cylinder 
2) mid cylinder 
3) forward cylinder 
4) nozzle 
5) mold face or mold coolant 
6) melt leaving nozzle 


less than \% in. 


340-510 
340-510 
340-510 
300-460 
70-180 
330-450 


Pressure exerted on material by ram, 


p.s.i. 
1) in standard cylinder 


2) in injection cylinder of preplasticat- 


ing machine 


Timing 


1) total cycle (including mold-open 


time), sec 
2) ram forward time, sec. 


Recommended gate dimensions’ (assum- 


10,000-20,000 


| 





ing cavity volumes of 1, 4, and 16 cu. in.| 


for the three section-thickness classes) 


If round, diameter, mils 
land length, mils 
If rectangular, depth, mils 
width, mils 
land length, mils 
. Shrinkage allowance, mils/in. 
1) in direction of flow 
2) perpendicular to flow 


ly to 4 in. 


10,000-20,000 


over ¥% in. 





340-490 
340-510 
340-510 
300-460 

70-180 
330-430 


10,000-20,000 


25-50 25-50 25-50 


40 


40 


25-50 | 25-50 | 25-50 


50-100 


50-100 


50-100 


30-40 30-40 30-40 


Without annealing 
2-7 
2-7 


Without annealing 


Without annealing 
4-25 
4-25 


Gating dimensions listed are based on the restricted type of gate and are applicable as starting recommendations for all cavity sizes within the given 
limitations. Gates may be enlarged, particularly in the large-size, heavier-thickness cavities, if necessary. See also text, p. 658. 





2° F. are essentials. 
Optimum temperature level will 
depend primarily on size and 
thickness of the part and on the 
plastic formulation. For relatively 
high-flow compositions, especially 
where long, very thin sections are 
being molded, temperatures as 
high as 180° F. may be needed. 
For the softer formulas, a low in 
the vicinity of 70° F. is not un- 
common. However, most jobs will 
fall within a 120 to 160° F. range. 
For obtaining maximum surface 
gloss, plus minimum weld lines 
and flow marks, the highest tem- 
perature which will provide ade- 
quate set within the cycle limita- 
tions should be used. 

Pressure: In general, the opti- 
mum is a combination of maxi- 
mum pressure and minimum 
booster which will provide un- 
hesitating fill without encounter- 
ing flash or sinks. 

Cycle: The cycle is primarily 
governed by section thickness, 
plastic formulation, cylinder tem- 
perature, die temperature, and 
the ease of ejecting the molded 


water at 
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part from the cavity. The injec- 
tion portion of the cycle should be 
of adequate length for setup to 
occur at the gates of the cavities. 
Otherwise, flow-back with re- 
sultant sinks or voids in the part 
will occur. The cooling portion of 
the cycle should then be the mini- 
mum needed for prevention of 
distortion on ejection and during 
further cooling. 

Purging routine: Purging is 
done with commercial purging 
compound, scrap, or the material 
to be molded. Purging is generally 
necessary at start-up, or after ex- 
cessive heat exposure due to 
hold-up or when changing over 
from another material. 


Design of molded part 

Prior to new die construction, 
first consideration should be given 
to the design of the article. 

Dependent on design and im- 
portant for successful molding 
are: 1) flow of the plastic in fill- 
ing the cavity; and 2) ease of 
ejection of the molded part. 

The general shape and dimen- 


sions of the proposed molding and 
the gate location are principal 
factors affecting flow through the 
cavity. Their combined influence 
should be directed toward 
achieving an unhesitating, bal- 
anced progression of the plastic 
during cavity fill. If flow from 
the gate to the extremities is not 
uniform, or if the flow becomes 
divided, trapping of gases and 
weld lines are likely. Wall thick- 
ness is a very important control- 
ling feature, and even small 
variations toward an unbalanced 
condition can cause trouble. Sud- 
den changes in the _ thickness 
should also be avoided because of 
a shrinkage differential on cool- 
ing which is likely to cause dis- 
tortion or highly stressed areas. 
On center-gated items, it is good 
practice to provide a gradual 
decrease in the wall dimension 
as the distance from the gate in- 
creases. This tends to prevent un- 
balanced fill; furthermore, with 
ceep-drawn parts, the draft ob- 
tained is necessary for ejection. 
Where holes and inserts are re- 
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ed, it is well to avoid, if pos 

square or rectangular shap- 

since flow at these points 

s to cause a weld line and 
pigment orientation. 

No matter what the final design 


is to be, however, the 
mended molding conditions listed 
in Table I, p. 660, can be taken 
into account. These recommenda- 
tions have been broken down to 
provide for variations caused by 


recom- 


differences in wall section thick- 
ness. The three categories covered 
are: section thicknesses less than 
ly in.; section thicknesses between 
lg and 4 in.; and thicknesses over 
VY inch. 





INJECTION MOLDING POLYTRIFLUOROCHLOROETHYLENE* 


P olytrifluorochloroethylene (TF- 
be injection molded 
conventional 


) may 
iccessfully in 
equipment, although temperatures 
required for processing are higher 
than those for most other poly- 
mers. Injection pressures are also 
generally higher—40,000 to 60,000 
I not uncommon—al- 
though pressures as low as 20,000 
p.s.i. can be used. Because of the 
ever-present danger of molecular- 
weight degradation, it is recom- 
mended that pressure rather than 
cylinder temperature be increased 
when better mold fill-out is de- 
sired. The geometry of the casting 
1d mold design, as well as the 
ratio of cylinder capacity-to- 
weight of shot, are also of prime 
importance. Table I, right, is sug- 
gested as a starting point for most 
molding jobs, although proper 
molding conditions should be de- 
termined by experimentation in 
each case. 

Due to the extremely high vis- 
cosity of TFCE, small passages 
such as pinpoint gating should 
be avoided. Streamlined flow and 
minimum restriction in sprues and 
runners are necessary to avoid the 
use of excessively high cylinder 
temperatures and/or 
pressures. 

Figure 1, right, illustrates the 
effect of cylinder temperatures on 
injection pressure, melt viscosity, 
and stiffness modulus of the 
molded item. The effects of mold 
temperature on injection pressure 
and mold shrinkage are illustrated 
in Fig. 2, p. 662. The more rapid 
ooling rate which accompanies 


the use of lower mold tempera- 


tures aids in producing parts of 
greater transparency. Figure 3, p. 
662, illustrates the effects of cyl- 
inder temperatures and mold 
temperatures on injection pres- 
sure. As can be seen from these 
figures, melt viscosity of the com- 
pound being molded is of prime 


).S.1 are 


injection 


sased on information supplied by Bakelite Co., 
Union Carbide Corp.. New York, N 
elerences were prepared by the editors 
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TABLE |: Suggested injection molding conditions’ 





FYTD 


Fluorothene grade: 


520-560 
280-300 


Cylinder temperature, °F. 
Mold temperature, °F. 
Ram pressure, p.s.i 
Injection dwell, sec. 
Clamping dwell, sec. 
Total cycle, sec. 


10-50 
10-30 
30-90 


1 Based on Bakelite Co. materials 


20,000-30,000 


FYTH FYTS 
560-600 
280-300 
20,000-30,000 
10-50 

10-30 

30-90 


540-580 
280-300 
20,000-30,000 
10-50 

10-30 

30-90 





importance. The data presented in 
these figures represent conditions 
for molding an A.S.T.M. Type 1 
end-gated tensile bar on a 3-oz. 
press. The results, of course, 
would vary with changes in the 
type of mold or injection machine. 

When heated above its melting 
point, TFCE is quite corrosive to 
many metals and organic contam- 
inants. It is recommended that 
all metal surfaces that contact the 
hot polymer be chrome-plated, 
unless, of course, the metals are 


x 


highly corrosion-resistant, e.g., 
No. 304 stainless steel and such 
alloys as X nickel, Xalloy 306, and 
Hastelloy Alloy B. Contaminants 
such as polyethylene, vinyls, or 
other organic matter may seri- 
ously degrade TFCE at processing 
temperatures. 


Molding characteristics 

Some general recommendations 
can be made with regard to the 
molding of polytrifluorochloro- 


ethylene. For one thing, most 


Fig. 1: Effect of cylinder temperature on injection pressure, melt viscosity, and 


Ided 


stiffness dulus of 





polytrifiluorochloroethylene 
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Fig. 2 (above): Effect of mold temperature on injection 
pressure and mold shrinkage. Fig. 3 (right): Effect of 
cylinder temperature and mold temperature on injection 
pressure. The data presented in these figures represent 
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conditions for molding an ASTM Type 1 end-gated ten- 


sile bar on a 3-oz. injection molding machine 


gates used when molding the ma- 
terial are \% in. or greater and are 
center-gated. Another factor to 
bear in mind is that if the melt in 
the cylinder is kept hot too long, 
it degrades and the molded pieces 
suffer from discoloration, brittle- 
ness, poor surface, etc. Top safe 
temperature for 20-min. exposure 
is 400° F. 

Predrying of molding powder 
can be done in a circulating-air 
oven. Recommended drying times 
are from 1 to 2 hr. at a tempera- 
ture of approximately 200° F. 

Purging may be necessary when 
molding polytrifluorochloroethyl- 
ene if the material degrades and 
discolors. In this event, the cylin- 
der should be purged until no 
more discolored TFCE appears. 
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BY LOUIS PAGGI* 


Since good quality and close 
tolerances are specified in most of 
the applications of nylon, the in- 
jection molding operations must 
be performed with care and all 
variables closely controlled. 

Successful molding of nylon 
requires consideration of certain 
basic factors. For example, nylon 
has a sharp melting point (e.g., 
487° F. for Zytel 101"). At mold- 
ing temperature, the material has 
a lower melt viscosity than con- 
ventional thermoplastics. It is 
therefore necessary to modify 
conventional equipment and pro- 
cedures when molding nylon. 

Plasticating cylinder: With a 
ED T’'du Pont de Nemours & Co inc, Wil: 
mington, Del. 

References were prepared by the editors. 


1 Trademark of E. I. du Pont de Nemours & 
Co., Ine. 


correctly designed nozzle and 
proper distribution of heat, in- 
jection cylinders of all designs 
can be used for molding nylon. 
In general, it is found that hori- 
zontal diverging-type cylinders 
(Figs. 1 and 2, p. 663) and ver- 
tical cylinders can be heated to 
a higher over-all temperature 
than is possible with horizontal 
straight-bore cylinders. 

Failure to carry sufficiently high 
temperatures at the rear section 
of diverging and multi-channelled 
cylinders may result in bridging 
of the granules, causing drooling 
at the nozzle, loss of injection 
pressure, local degradation of the 
material, and reduced output. 

The type shown in Fig. 1 (typi- 
fied by the De Mattia, HPM, 
Impco, Fellow-Leominster, Reed- 
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ntice, and Watson-Stillman 
chines) has no heating band 
the course traveled by the 
unger. The rear heating zone 
at the rear section of the 
reader. For this type of cylin- 

r, the highest temperature (600° 
or hotter, depending on thick- 

ss of section, cycle, etc.) should 

. maintained at the rear band 
measured at the center of the 
eater band). A temperature 
bout 50 to 150° F. lower is main- 
tained over the front portion of 
the spreader section. The tem- 
perature at the extreme front end 
‘ the cylinder should be just 
high enough to keep the material 
moving through the nozzle—as 
low as 400° F. on fast cycles, or 
as high as 500° F. on slow shots. 
In the cylinder design shown in 
Fig. 2 (exemplified by the Lester 
and Van Dorn machines), the rear 
heating zone overlaps a section of 
the plunger stroke. The rear band 
of such a cylinder should be 
heated only to about 450° F. The 
higher temperature is applied at 
the main body band. For the 
front portion of the spreader and 
the extreme front end of the 
cylinder, the same general rules 
apply as for the cylinder in Fig. 1. 
Nozzle: Recommended for 
molding nylon is a nozzle with a 
reverse taper bore at least 1 in. 
in length. This, in effect, extends 
the sprue into the heated nozzle. 
This design permits operation of 
the nozzle at a lower over-all 
temperature, eliminates the likeli- 
hood of a hot spot at the rear of 
the nozzle, and provides good con- 
trol over drooling. For the best 









Figs. 1 and 2: With proper distribution of heat, 
cylinders of all types can be used for molding nylon. 
Of the two major types of heater distribution, the 


results, this type of nozzle should 
be provided with a heater band 
of sufficient wattage to maintain 
a temperature of at least 600° F. 
This band should be located as 
close as possible to the outlet of 
the nozzle and the sprue bush- 
ing, and should not exceed 2 in. 
in length. 

It is important that the nozzle 
be adjusted to the sprue bushing 
only after the plasticating cylin- 
der is up to molding temperature. 
If the nozzle is tightened against 
the sprue with a cold cylinder, 
the thermal expansion of the cyl- 
inder will wedge the nozzle too 
tightly against the hard sprue 
bushing, causing peening-in of 
the front opening. A damaged 
nozzle will not operate as de- 
signed and is hard to control. 

At least one commercial ma- 
chine is equipped with a nozzle 
having a mechanical shut-off. This 
type of nozzle has proved suc- 
cessful in molding nylon; in fact, 
it offers certain advantages when 
molding over inserts, or when 
very hot material is required at 
the front end of the cylinder, as 
when molding extremely thin- 
walled sections. 

Mold design: Special mold con- 
struction is not required for 
nylon. Although molten nylon is 
more fluid than other thermo- 
plastics, it will solidify almost at 
the instant of contact with the 
relatively cold mold surface, thus 
eliminating any undue tendency 
to flash. When flashing occurs, the 
line pressure should be reduced 
but the high rate of injection 
maintained. It should be noted 








cylinder in Fig. 1 








that a common cause of flashing 
as well as surface burns is due to 
insufficient venting of the cavities. 
Because of the high rate of in- 
jection necessary for nylon, good 
venting of cavities is important at 
the spot where air traps. The 
preferred method of venting is 
an overflow button or slug posi- 
tioned diametrically opposite the 
filling gate and connected to the 
cavity with a gate and runner of 
approximately % the cross-sec- 
tion of the filling gate. 

Rough ground parting lines 
would be a second choice. 

Lapping of the mating surfaces 
of the cavities is not recom- 
mended when injection molding. 

Molds for articles which do not 
demand close tolerances can be 
designed by using data accumu- 
lated through experience or by 
allowing for a shrinkage of 0.010 
to 0.040 in./in., depending on the 
wall section of the article. When 
close tolerances are required, 
however, the following mold con- 
struction steps are recommended: 

1) Using the specified dimen- 
sions, machine a single cavity in 
the mold-base intended for use 
in production. 

2) Machine the sprue bushing 
and all runners up to the positions 
where the production cavities will 
be inserted. This will establish 
the time required for the material 
to reach the cavities. 

3) By trial moldings in the 
sing'e cavity, determine optimum 
runner and gate size, and deter- 
mine the best molding conditions 
required. 

4) Heat-treat the molded part 





(left) requires higher rear zone 
temperatures because the heater band does not ex- 
tend over the plunger path 












REAR TOME HEAT OVER REAR 
SECTION OF SPREADER (600°-700°F ) 
! 


450° -550°F 





POSITION OF PLUNGER 
iM RETURN STROKE 450-5507. 


REAR ZONE HEAT OVER SECTION 
OF PLUNGER STROKE (ABOUT 450°F) 


POSTION OF PLUNGER 
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for 4% hr. at 350° F., and allow to 
cool slowly. (See paragraphs on 
“Heat-treating,” p. 665.) 

5) Check dimensions of the 
treated article after at least 24 
hours. Note changes in any di- 
mension 

6) Use shrinkage data thus ob- 
tained to adjust the dimensions of 
the production mold which is to 
be constructed. 

Gating: See Sec. D, Table I, be- 
low. In general, runners should be 
between ¢ and % in. in diameter 
For articles having a wall thick- 
ness of ¥% in. or less, runners need 
not exceed \% in. in diameter. For 
articles of heavier wall thickness, 
the diameter of the runners 


should usually be about % to % 





the thickness of the article, 


though not exceeding % in. in 
diameter. 

Dimensions for gates are given 
in Table I, below. If possible, 
gates should be flared toward 
cavities. 


Predrying 

Material molded with a mois- 
ture content above 0.25% will 
give moldings or extrusions with 
reduced toughness. The molding 
powder should therefore’ be 
stored in covered, moistureproof 
containers. Hoppers of machines 
should also be covered to mini- 
mize contamination by moisture. 

It is recommended that nylon be 
molded fresh from the can. After 


opening the shipping conta 
nylon molding powder can st 
(on humid days) for only 20 
before predrying is neces 
Drying can be done in a 

humidified air oven at 175 
Drying time would be betv 
3 to 6 hr. for virgin material 
12 to 24 hr. for reground 

terial. 


Molding characteristics 

See Table I, below. 

Molding temperatures: In n 
cases, the use of higher mold 
temperatures (600 to 700° F.) j 


proves the properties of th 
molded piece (especially tough- 
ness), permits the use of smaller 


runners (hence gives less sc: 





TABLE |: Injection molding characteristics of nylon 


(Recommended molding conditions for various section thicknesses) 





Thickness of section: 


A. Temperatures, °F 
1) rear cylinder 
2) mid cylinder 
3) forward cylinder 
4) nozzle 
5) mold face or mold coolant 
6) melt leaving nozzle 









Pp 8.1. 
1) in standard cylinder 


2) in injection cylinder of preplasti- 


cating machine 


C. Timing 
1) total cycle (including mold-open 


time), sec. 
2) ram forward time, sec. 





Pressure exerted on material by ram, 


Recommended gate dimensions (as- 
suming cavity volumes of 1, 4, and 16 
cu. in. for the three section-thickness 
classes) 


If round, diameter, mils 
land length, mils 

If rectangular, depth, mils 
width, mils 


land length, mils 





Annealing 
1) medium 


2) temperature, °F. 
3) time, min. 


Shrinkage allowance, mils/in. 
1) in direction of flow 
2) perpendicular to flow 


less than \% in. ly to % in. over V4 in. 

| +t oe = 

600-700 600-650 600-625 

550-650 525-600 525-550 

| 525-600 510-525 500-510 

} To suit | To suit To suit 
70-200 140-200 180-200 
525-575 510-520 500-510 


15,000-30,000 15,000-30,000 15,000-30,000 
| Not recommended at present 
| 
30 30-60 | 60 sec./% in. section 
20 20-40 | 40 sec./% in. section 


30 to % thickness 
of part 
Same as above 


Area equal to Are 
round dimensions 
Same as above 


Glyco wax $932 or 
Teresso 140 oil. 
300 
10-15 


Glyco wax S932 or Glyco wax $932 or 
Teresso 140 oil. Teresso 140 oil. 
300 300 
15-30 30 


With annealing 
15-20 
Same as above 
or use test cavity 








30 to 120 


Same as above 
Equal to % dia. of gate | Equal to % dia. of gate | Equal to % dia. of gate 


round dimensions 
Same as above 


With annealing 


Same as above 
or use test cavity 





120 to 180 
Same as above 
Area equal to 


round dimensions 
Same as above 


a equal to 


With annealing 

20-30 30-40 
Same as above 

or use test cavity 
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shorter cycles), and increases 
plasticating capacity of the 
hine from two to four times 
possible with temperatures 

50 to 600° F. 
Violdings of thin section, pro- 
d in short cycles and at high 
of material consumption, 
ire higher cylinder tempera- 
than moldings of heavier 
tion, longer cycles, and low 
tes of material consumption 

r example, in the case of a 6-o0z. 

t being molded on an 8-oz. 

chine at a rate of about 11 lb. 

nvion per hr., a temperature 

520 to 600° F. is indicated. If 

same 8-oz. machine is used 
to mold a 2-oz. shot every 20 sec. 
(or about 22 lb./hr.), a higher 
temperature will be required. An 
output of greater than 40 Ib./hr. 
on the same machine may neces- 
sitate cylinder temperatures as 
high as 720° F. 

Mold temperatures: In general, 
the temperature of the mold 
should be about 100° F. Lower 
temperatures may be used when 
extreme toughness in thin sec- 
tions is desired. Temperatures as 
high as 250° F. may be used when 
a more stress-relieved article is 
desired but where extreme tough- 
ness is not absolutely necessary. 

Molding cycles: Articles with 
nonuniform cross-section, in 
which edges or surfaces must be 
extremely straight or flat, will 
usually require longer cycles. 

Purging routine: After 15 min. 
delay, purge repeatedly until 
ram labors. 


Heat-treating 

To insure against any dimen- 
sional change caused by stress- 
relief, it is important that residual 
stresses be relieved by heat- 
treating the articles soon after 
molding. 

It is recommended that heat- 
treating of nylon be carried out 
in the absence of air, preferably 
by immersion in a suitable liquid. 
The temperature of the heat- 
treating liquid should be well 
above the temperature to which 
the article of nylon will be ex- 
posed in use, preferably about 
390° F. This will insure against 
dimensional change caused by 
incontrolled stress-relief occur- 
ring below this temperature. Upon 
removal from the heat-treating 
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bath, the molded article should be 
allowed to cool slowly in the ab- 
sence of drafts; otherwise new 
surface stresses may result. A 
simple way of insuring slow, even 
cooling is to place the heated ar- 
ticle in a cardboard container. 
High - boiling 
such as oils or waxes, may be 


hydrocarbons, 


used as heat-transfer medium if 
the deposit left on the surface of 
the article is not objectionable. 
The minimum immersion time re- 
quired for heat-treating is 10 
min. for articles having a wall 
thickness less than % inch. Ar- 
ticles of heavier cross-sections 
may need up to 30 minutes 


Defects and causes 
Blisters and splay marks: a) 
Wet or overheated materials; 
b) slow filling of meld; c) front 
of cylinder too hot, rear too cold. 
Weld marks: a) Material too 
cold; b) pressure too low; c) slow 
filling of mold; d) poor venting. 
Burn marks on surface: a) Poor 
venting; b) filling too fast. 
Discoloration or brown streaks: 
a) Rear heat of cylinder too high; 
b) too much wattage over section 
of cylinder where injection ram 
works; c) insufficient pad of ma- 
terial between ram and cylinder 
after shot is taken; d) ram out- 
time too long; e) long delays be- 
tween cycles; e) machine operat- 
ing a short time after start-up. » 
Reduced toughness: a) Wet or 
overheated material; b) mold too 
hot; c) nonuniform wall sections 
in part; d) sharp angles in flow 
within the cavity (Where possi- 
ble, use radius at meeting of any 
two sections.); e) wrong position 
of gate (Do not locate gate at 
any point where flexing occurs.) ; 
f) gate too sharp at entry to 
cavity (Blend with generous ra- 
dius.); g) excessive dirt, fillers, 
or pigments used in material. 
Inability to hold dimensional 
tolerances: a) Erratic performance 
of hydraulic or electric systems of 
machine; b) nonuniform cycles; 
c) gates too small and/or too 
long; d) runner system too long 
or too complex; e) too many 
cavities; f) worn clamp platen 
bearings; g) mold leader pins 
binding; h) nonuniform feeding 
of material; i) material not uni- 
formly dried. 
Ejection difficulties: a) Insuf- 





ficient draft angle; b) cavity 
surfaces too smooth; c) cycle too 
short or too long; d) material in- 
jected too hot; e) wrong type of 
knock-out; f) wall sections too 
thin; g) pressure too high or low 

Internal voids and _ surface 
sinks: a) Pressure too low 
b) cycle too short; c) filling rate 
too fast; d) material too hot 
e) gates too long and/or too small 
f) runners too small; g) lack of 


radii in flow stream 


Hazards 

Nylon is not a dangerous ma- 
terial to handle, provided it is 
recognized that it is very hot and 
very fluid in its molten state 
Moisture in the nylon does not 
make it more dangerous 

In general, molding powders 
heated to elevated temperatures 
in a confined space expand con- 
siderably and generate pressure 
which, when released, can cause 
molten material to be expelled 
from the cylinder with consider- 
able force. Long delays in the 
molding cycle increase the possi- 
bility of violent ejection, particu- 
larly if the material in the rear 
section of the plasticating cylin- 
der and the material in the noz- 
zle are allowed to solidify due to a 
temperature drop, while the cen- 
ter and front sections are main- 
tained at well above the melting 
point. This results in the forma- 
tion of a solid plug of plastic at 
either end of the molten material 
under pressure. To prevent this 
from happening, the nozzle should 
be free from contact with the 
sprue bushing during the heat- 
ing period prior to molding. The 
nozzle and front end of the cylin- 
der should be heated first and 
maintained at a temperature at 
least 50° F. above the rest of the 
cylinder. As soon as the plastic 
flows from the nozzle, the re- 
mainder of the cylinder may be 
set to the proper molding tem- 
perature. When the rear tempera- 
ture is sufficiently high to permit 
moving the ram, at least one air 
shot should be taken before lock- 
ing the nozzle against the sprue 
bushing. The rear temperature of 
the cylinder should then be main- 
tained high enough to allow free 
movement of material entering 
the rear zone. 
If the melt in the cylinder is 
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kept hot too long, it degrades and 
the molded pieces are liable to 
suffer from such defects as dis- 
coloration, brittleness, poor sur- 
face, etc. The top safe tempera- 
ture for 20-min. exposure is 


550° F. 
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INJECTION MOLDING BRANCHED POLYETHYLENES 





BY G. W. JARGSTORFF* 


With the increased use of 
branched (low-density) polyeth- 
ylenes in a larger variety of 
molded objects, extensive investi- 
gations have been initiated to 
study the important factors in- 
volved in their injection molding. 
The results of these studies have 
been primarily a rather clear 
definition of the importance of 
each factor in the injection mold- 
ing process. Briefly, the results 
confirm field experience that the 
injection temperature or stock 
temperature is of primary impor- 
tance. Two other major variables 
—injection pressure and mold 
. Development Laboratories, Bakelite Co., 


Bound Brook, N 
Referenees were prepared by the editors. 


Fig. 1: Variation of tensile 
strength with injection tem- 


perature changes 
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Fig. 2: Variation of 80% 
brittle temperature with  in- 
jection temperature changes 
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temperature—were found to have 
an effect which is of lesser 
degree. 

Figures 1 and 2, below, and also 
figures 3, 4, and 5, p. 667, show a 
marked effect on select properties 
with the variation of material 
temperature during injection. In 
the tests on which these graphs 
are based, temperatures ranged 
from 350 to 550° F. (as measured 
from molten stock on cycle). 
Mold temperatures were varied 
at each injection temperature 
used, from 70 to 130° F.; injection 
pressures were varied at each 
of the combinations of both of the 
temperatures. 

Since the data shown were as- 
sembled from results obtained 
from a single machine and mold, 
absolute values may not be ap- 
plicable to specific conditions in 
the field. However, the trends 
shown are entirely valid and have 
been corroborated for a number 
of different grades of polyethyl- 
ene. They may therefore be ap- 
plied as a guide to the injection 
molding of polyethylene regard- 
less of the machine or the mold 
that is used. 

Injection temperatures given in 
the figures are the actual tem- 
peratures of the molten material, 
taken by needle pyrometer meas- 
urements on cycle. Experience 
has demonstrated that the actual 
stock temperature, in the major- 
ity of cases, runs well below that 
of the cylinder as read from indi- 
cating instruments. The impor- 
tance of determining actual stock 
temperature in the injection 


molding of polyethylene, or 
other thermoplastic, will be: 
apparent later in the discussix 


How properties change 


Referring to the figures for « 
property, it is found that, as 
injection temperature increa 
tensile strength in the directio) 
flow decreases asymptotically 
a minimum (ie., approa 
a minimum value as a lim 
brittle temperature impro\ 
stress-cracking resistance is 
creased; gloss and skinning ; 
sistance to surface delaminat 
are improved; and shrinkage d 
creases asymptotically. 

It may seem odd that raising 
the stock temperature should de- 
crease the shrinkage since plas- 
tics expand with rising tempera- 
tures. It would be expected that. 
other factors remaining the same, 
if the melt were injected at highe: 
temperature, having further to 
cool, it would shrink more, not 
less. The clue lies in the phrase 
“other factors remaining the 
same.” As the stock temperature 
is raised by raising the cylinde: 
temperatures, a much larger frac- 
tion of the cylinder contents is 
melted. The pressure drop be- 
tween ram and nozzle, consumed 
in forcing the cold granules into 
the constricted heating zone, is 
greatly reduced. Thus the stock 
pressure in the mold increases 
even though the ram pressure has 
not been changed. This increase 
results in higher melt density 
with a corresponding expansion of 
the piece due to decompression 
when it is ejected from the mold. 
Since the percentage increase in 
stock pressure is much greater 
(quite possibly 100% or more) 
than the increase in absolute 
temperature of the stock (roughly 
10% for a rise of 80° F.), the pres- 
sure effect more than offsets the 
temperature effect, with the ob- 
served results. 

This interaction of molding 
factors is unavoidable and points 
up the need for measuring not 
only stock temperature but also 
stock pressure and stock injec- 
tion rate. Ram pressure is as little 
useful as cylinder temperature in 
establishing the state of the stock. 

From the above analysis, it is 
plain that increasing the length 
of a short cycle will have some of 
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effects of raising the cylinder 
yerature. The effects of using 
eplasticator may also be pre- 
ted from the same considera- 


trength vs. temperature 

t may be stated generally that 

tter polyethylene moldings are 

tained when higher material 
nperatures are employed. Al- 

ough tensile strength in the di- 

ction of flow is greater at lower 

jection temperatures, this is an 
nisotropic effect due to orienta- 

tion (i.e., values vary depending 
n the direction of measurement) ; 
trength transverse to the direc- 
tion of flow usually suffers. As 
the injection temperature in- 
reases, the tensile strength of the 
piece may be observed to ap- 
proach that of compression mold- 
ed polyethylene; anisotropy di- 
minishes and shrinkage values are 
found to be lower in the direction 
of flow. The degree of anisotropy 
induced during molding will also 
vary from application to applica- 
tion, depending on the particular 
mold design, other conditions 
being constant. 

It may thus be stated that the 
properties of injection molded 
polyethylene are strongly de- 
pendent on the fluidity achieved 
in the heating cylinder and on the 
fluidity and resistance of the run- 
ners, gates, and cavity sections to 
flow during the short but critical 
period required to fill. 


Pressure vs. properties 


Pressure also affects the prop- 
erties of the molded piece, but to 
a lesser degree. Most properties, 
such as stress-cracking, skinning, 
and brittle temperature, are af- 
fected only slightly by pressure 
at any injection temperature. 
Shrinkage is decreased and ten- 
sile strength is materially de- 
creased in the direction of flow 
by increased injection pressure. 
The effect of pressure is more 
pronounced at lower injection 
temperatures. By increasing pres- 
sure and filling the mold faster, 
a greater average fluidity is main- 
tained in the mold during filling. 

The effect of mold temperature 
on properties is not significant 
with the exception of gloss, which 
s generally improved by higher 
mold temperatures. The effect of 
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mold temperature on cycle is 
small at injection temperatures 
below 450° F., but at higher tem- 
peratures it becomes rather criti- 
cal, having a large direct effect 
on cycle. In addition, since 
changes in cycle length affect 
stock temperature and pressure, 
there are effects which are indi- 
rect, as well. 

Table I, p. 668, summarizes sug- 
gestions for improving the injec- 
tion molding performance of most 
commercial grades of polyethyl- 
ene resins. Inevitably some com- 
promises will have to be made 
where two properties require dif- 
ferent techniques. In these cases 
the individual application will 
determine the proper procedure 
to be followed. 


Molding techniques 


Obviously, the length of cycle 
is an extremely important eco- 
nomic factor in injection molding. 
The emphasis in every injection 
molding job is on minimizing the 
cycle. As a result, machines in 
the field today are running mate- 
rials on ever-shorter cycles. Mold- 
ers are also interested in getting 
as large a shot as possible out of 
a given machine. This has been 
responsible for the development 
of preplasticators and higher- 
wattage heating cylinders. 

These two factors are loading 
present machines to their limit 
and in many cases overloading 
them, with the result that mate- 
rial temperatures are falling far 
below those indicated for the in- 
jection cylinder itself. It is appar- 
ent that as cylinder throughputs 
increase and cycles decrease fur- 
ther, material temperatures will 
continue to drop even though in- 
dicated cylinder temperatures re- 
main the same. 


Product quality 

The quality of the injection 
molded product is highly depend- 
ent on the melt temperature dur- 
ing injection. Therefore it is not 
enough merely to soften material 
to the point where it will fill a 
mold; rather, the material must 
be delivered at the proper tem- 
perature and plasticity for a given 
mold to obtain optimum proper- 
ties. Thus, when reference is 
made to the plasticating capacity 
of an injection machine, it is not 
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Fig. 3: Variation of stress- 
cracking resistance with in- 
jection temperature changes 


——_——_ Ce ee Yy 





/ 
| 
4 
J 





360 400 450 $00 550 
TEMPERATURE OF MATERIAL INJECTED, DEG. F. 


Fig. 4: Variation of skinning 
resistance with injection tem- 
perature changes 
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Fig. 5: Variation of shrinkage 
with injection temperature 


enough to specify merely the rate 
of throughput; the temperature of 
the material in question being de- 
livered at that rate of throughput 
is another important specification 
which must be made. 

In cases where there is some 
latitude in temperatures available 
on a given machine for the fast- 
est throughput possible, the next 
question is that of the tempera- 
ture to select for a given molding 
application. This, of course, will 
depend on the particular configu- 
ration of the cavity to be filled. 
For pieces containing thin sec- 
tions, higher temperatures will be 
required than for pieces having 
heavy-walled sections. The piece 
molded in the study mentioned 
above consisted of a thin plaque 
with a maximum thickness of 
0.075 in. and a minimum thick- 
ness of 0.033 inch. In this case, in 
order to minimize skinning, stress- 
cracking, shrinkage, and orienta- 
tion, and to get optimum low 
(brittle) temperature properties 
in the finished polyethylene piece, 
it was necessary to mold at mate- 
rial temperatures of 550° F. or 
higher. Since these thicknesses 
are in the range of wall thick- 
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TABLE |: Suggestions for injection molding polyethylene 





Property desired 


Technique used 
1 


Fast molding cycle Min. stock temperature; min mold temperature 
High gloss Max. stock temperature; max. mold temperature; re- 


stricted gating 


Improved fill out Max. stock temperature; max. injection pressure 

Low shrinkage Max. stock temperature; max. injection pressure; min 
mold temperature 

Low warpage Max. stock temperature; min. injection pressure; bal- 


anced mold temperature 


Low brittle point 
Good skinning re- 


sistance Max. stock temperature; 


High strength or 
stiffness in di- 
rection of flow 

Good stress-crack- 
ing resistance 

NOTE: Where “max. stock temperature 


to 60 F. In every case, 


nsistent with the quality desired 


e range ol 
are r 4 
iderations of cycle as well as quality 


is recommended, reference is made 
however, maximum or minimum stock temperatures 
choice of mold temperatures must be qualified 


Max. stock temperature; max. mold temperature 


min. mold temperature 


Min. stock temperature; min. mold temperature 


Max. stock temperature 


») temperatures tr 





nesses commonly encountered in 
the molding of polyethylene in 
the field today, it is strongly rec- 
ommended that molders check 
their material temperatures rather 
than rely on indicated tempera- 
tures 

In addition to thickness, con- 
sideration should also be given to 
the distance the material must 
travel in a mold through a given 
cross-section. Large pieces hav- 
ing thin sections would obviously 
require higher temperatures than 
large pieces with thick sections or 
smaller pieces of the same section. 
In any case, the higher the mate- 
rial temperature, with‘n limits, 
the better the quality of the fin- 
ished piece. 


Softer-flow material 

Because increased plasticity is 
an effect of increasing the tem- 
perature, it is also possible to 
employ polyethylene 
with softer flow properties at 
lower temperatures. However, 
this effect can be achieved only 
within certain limits since flow is 
a function of molecular weight, 
and softer flow is likely to be ob- 
tained at some sacrifice of physi- 
cal properties. It is therefore 
obvious that the use conditions 
of the end product will to a de- 
gree determine and often limit the 


materials 


softness of flow. 
Throughout this discussion, it 
has been recommended _ that 


higher molding temperatures be 
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used. This implies Icnger cycles, 
since the injected melt will have 
to cool longer. The molder must 
naturally weigh the factors of 
quality required and allowable 
rejects against the speed of oper- 
ation in judging the economics of 
the particular job. 

In many applications in which 
quality is not critical and no 
trouble is encountered in fabrica- 
tion, lower injection temperatures 
are acceptable to cbtain shorter 
cycles, where cycle time is lim- 
ited by setting time. However, 
investigations of minimum cycle 
have shown that mold tempera- 
ture, although having little effect 
on cycle at low injection tempera- 
tures, is an important factor at 
injection temperatures which are 
high. 

Indications are that it may be 
possible to control cycle by con- 
trolling mold temperature. That 
is, even though high injection 
temperatures are used, running a 
sufficiently cold mold may keep 
the cycle almost to the level 
achieved with lower stock tem- 
peratures. Of course, this partly 
offsets the effects hoped for in 
using high injection temperatures. 
Since the cycle would be critical 
with mold temperatures in this 
range, more efficient cooling and 
control in the mold would prob- 
ably be required, with considera- 
tion given to better coring and to 
refrigerated coolants. Low mold 
temperature, although affecting 


cycle considerably, seems to | 
an insignificant effect on 
properties of molded polyet! 
ene, but it does decrease sh 
age. 

Since the properties of injec‘ 
molded polyethylene products 
to a great extent dependent 
the temperature of the mat: 
being injected, and since exp 
ence has shown that mat 
temperatures often run well } 
low indicated cylinder tempe 
tures, the molder should chi 
the actual material temperatu 
while on cycle (by some mea 
such as a needle pyrometer) 
determine if the melt is at t! 
proper temperature for optimu: 
properties. 

This is especially important ; 
the ratio of shot weight-to-rated 
capacity increases and as cyc! 
times decrease. In addition, fo: 
every molding job there exists a 
minimum temperature (consis- 
tent with good performance), de- 
pending on cycle, shot size, and 
configuration, below which poo: 
properties may be expected. Gen- 
erally, it is best to run as hot as 
is practical since the ovtimum 
minimum temperature is difficult 
to determine accurately. Running 
at high temperatures may require 
an increase in cycle but these in- 
creases can be kept to a minimum 
by proper mold design and the 
use of coolants which are more 
efficient. 
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INJECTION MOLDING LINEAR POLYETHYLENES 





Phillips-Process Resins 


BY J. VIRGIL SMITH* 
and J. N. SCOTT 


Marlex’ 50 polyethylene is a lin- 
ear polymer made by Phillips 
Chemical Co. The material, with a 
minimum amount of branching, 
has a crystallinity of 93 to 95 per- 
cent. It has excellent chemical re- 
sistance, low permeability, and 
good electrical properties. 

In order to produce quality 
molded items, due consideration 
must be given to molding condi- 
tions, particularly mold design, 
gate design, gate location, cycle 
time, and the injection molding 
machine. 

In filling a cavity, the polymer 
molecules will tend to line up 
(orient) parallel to the direction 
of flow. The degree of orientation 
is increased by the use of a 
smaller gate, thinner walls, and 
cooler mold temperatures. In cer- 
tain applications, radial orienta- 
tion will produce a more usable 
part. However, generally, where 
warpage is a problem, the degree 
of orientation should be kept to 
a minimum. Marlex 50 resin set 
up at a higher temperature may 
give a faster cycle for some parts. 
Through nonuniform cooling, it is 
possible to obtain a part with 
varying degrees of crystallinity 
and density throughout the part. 
This variation in density will 
contribute to warpage. 


Equipment and molds 


Equipment: With the flow char- 
acteristics and high solidification 
temperature of Marlex 50 resin 
and proper gating of the cavity, a 
large number of quality moldings 
can be obtained on a rapid cycle 
with standard machines and con- 
ventional feeding devices. How- 
* Plastics Sales Div., Phillips Chemical Co., 


Bartlesville, Okla 
Trademark of Phillips Chemical Co 
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ever, in close-tolerance molding, 
the use of weigh feeders is recom- 
mended. Using the starved feed- 
ing technique, it is almost impos- 
sible to pack the cavity, but for 
some moldings, the commercially 
available weigh feeders operate 
too slowly to permit rapid mold- 
ing cycles. 

Normally, no special equipment 
is necessary when _ injection 
molding Marlex 50. For color dis- 
persion, however, a 
nozzle is recommended. 

Mold design: Suggested recom- 
mendations for mold design that 
will aid in the production of uni- 
form parts in the shortest possible 
cycle are as follows: 

1. Sprue and runner system 
should be as short as it is possible 
to make. 

2. Full round gates should be 
used. (See Table I, p. 670, Sec. D.) 

3. Cavities, where possible, 
should be center-gated for uni- 
form fill. 

4. Gate land length should be 
kept to a minimum to minimize 
pressure loss and excessive heat 
build-up in the gate area of the 
mold. 

5. If warpage is a problem, gate 
diameter should be 0.070 to 0.250 
in. I.D., depending on the thick- 
ness of the part and the weight 
of the shot. 

6. Where possible, a localized 
cooler should be placed opposite 
the gate. 

7. A localized ring cooler is 
recommended around the sprue- 
bushing. (Items 7 and 8 place 
maximum cooling in the area of 
greatest heat build-up.) 

8. The extremities of the cavi- 
ties should be cooled by separate 
cooling channels containing cir- 
culating water with temperatures 
ranging from 80 to 200° F. 

9. Spiral-type channeling with 
the water inlet near the center of 
the mold and the exit at the ex- 


dispersion 


tremity has proved to be very 
useful in the molding of fiat 
center-gated items 

10. Cavity surfaces should be 
polished if a glossy surface is to 
be obtained on the part 

11. Air, ring, or pin ejection 
mechanisms are satisfactory 

12. Threads and other slight 
undercuts can be stripped from a 
mold that is properly designed 

13. The use of submarine gates 
cr hct-runner systems permits 
automatic molding 


Molding characteristics 
See Table I, p. 670. 
Molding conditions: Since the 

material does not absorb water, 

no predrying is necessary. The 
maximum possible injection pres- 
sure and injection speed are rec- 

ommended for molding Marlex 50 

polyethylene parts. The employ- 

ment of minimum injection time 

(forward plunger dwell) is desir- 

able in the elimination of warp- 

age in the molded item. In 
thin-wall moldings, the use of 
minimum injection time will in- 
sure the production of a tough 
molding without embrittlement in 
the gate area due to packing 

In the case of heavy-walled 

items, a greater injection time 

will be required to pack the cavi- 
ties to prevent sink and void for- 
mation. 

If the melt in the cylinder is 
kept hot too long, it degrades. 
Top safe temverature for 20-min 
exposure is 575° F. (in absence 
of air). 

The total cycle time is a func- 
tion of part design, mold design 
and the injection molding ma- 
chine. With a_ well-designed 
mold, fast cycles can be obtained 
with Marlex 50 polyethylene since 
the material sets up at a high 
temperature. The part can be re- 
moved from the mold soon after 
injection is complete. 

Mold temperatures: The best 
reproduction of the mold surface 
is obtained with high mold tem- 
peratures. 

In thick-wall items, the elimi- 
nation of sink marks can be ob- 
tained by using a low stock tem- 
perature and long injection time 
through a relatively large gate 
(125 mils I.D.). The mold tem- 
perature may vary from a cold 


mold to a hot mold (70 to 225 
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TABLE |: Injection molding characteristics of linear polyethylene (Phillips-Process) 


(Recommended molding conditions for various section thicknesses) 





Thickness of section: less than ¥% in. over Y% in. 


% to % in. 


A. Temperature, °F 
350-550 


350-550 
350-550 
350-450 

70-120 
350-450 


450-550 
500-575 
500-575 
450-550 

70-180 
450-575 


300-500 
300-500 
300-450 
300-450 

70-225 
300-450 


1) rear cylinder 
mid cylinder 
) forward cylinder 
nozzle 
mold face or mold coolant 
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melt leaving nozzle 


B. Pressure exerted on material by ram, 


Pp 8.1. 
1) in standard cylinder 


2) in injection cylinder of preplasticat- 


ing machine 


C. Timing 


1) total cycle (including mold-open 


time), sec. 
2) ram forward time, sec. 


D. Recommended gate dimensions (assum- 
ing cavity volumes of 1, 4, and 16 cu. in. 
for the three section-thickness classes) 


If round, diameter, mils 


land length, mils 

If rectangular, depth, mils 
width, mils 
land length, mils 


E. Shrinkage allowance, mils/in. 
1) in direction of flow 
2) perpendicular to flow 


| 
| 
| 12,000-30,000 


10,000-30,000 


25-250 (center gate) 


minimum 





Without annealing 
20-40 
20-35 





8,000-30,000 


6,000-30,000 


Without annealing 
20-45 20-60 
20-40 20-60 


4,000-30,000 


3,000-30,000 


60 to 120 
10 to 30 


15-75% 
of section thickness 
minimum 


Without annealing 








F.) depending on the part design. 
Actually, in selecting a mold 
temperature, several factors must 
be considered: 

1) The thickness of the part to 
be molded: With thicker wall 
sections, higher mold tempera- 
tures are desirable. 

2) The rigidity desired for the 
molded object: Low mold tem- 
perature results in some quench- 
ing of the polymer. This quench- 
ing or rapid cooling of the melt 
tends to reduce the crystallinity 
and thereby change the related 
Marlex 50 properties such as 
stiffness. This quenching effect is 
greater in thinner sections. 

3) As mold temperature is 
raised, the ease of flow of the 
polymer into the mold is in- 
creased. 

4) High mold temperatures re- 
quire longer cycles. 

Cylinder temperatures: Because 
of its higher softening tempera- 
ture, Marlex 50 requires higher 
(50 to 100° F.) processing tem- 
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peratures than branched poly- 
ethylenes. Surface gloss and flow 
improve as stock temperatures 
rise, but excessively high tem- 
peratures cause sink marks in 
thick sections. 

Injection pressure: Marlex 50 
requires 75 to 100% of the ma- 
chine’s maximum injection pres- 
sure, depending on the shape of 
the mold cavities, gate and run- 
ner dimensions, and injection- 
cylinder and torpedo dimensions. 
High pressures facilitate rapid 
filling of the mold, improve sur- 
face appearance, reduce shrink- 
age and warpage. 

When molding sections in thick- 
nesses less than % in., the pres- 
sure exerted on the material by 
the ram is 12,000 to 30,000 p.s.i. in 
standard cylinders; in thicknesses 
between % and \% in., the pres- 
sure is 8,000 to 30,000 p.s.i.; and in 
thicknesses over ¥%4 in., the pres- 
sure is 4,000 to 30,000 p.s.i. 

Purging routine: Purging is 
necessary only when changing 


material, color, or after high- 
temperature operation. A low 
cylinder temperature minimizes 
time and material required to 
purge clean. 


Ziegler-Process Resins 
BY G. H. SOLLENBERGER* 
and J. C. HOUSTON* 


W ith a few variations, molding 
techniques for the higher-density 
polyethylenes parallel those used 
for the lower-density types. Some 
of the more important aspects are 
as follows: 

1) Polymers in the melt index 
range of 1.0 to 9.0 are widely used 
for injection molding, producing 
parts having generally excellent 
properties and outstanding sur- 
face finish. Parts molded from 
materials of less than 1.0 melt in- 
dex may display superior tensile 
strength, impact strength, and en- 


* Technical Specialist, Market Development 
Section, Chemical Div., Koppers Co., Inc., 
Pittsburgh 19, Pa. 
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nmental crack resistance, but 
) parts often have poor sur- 

e quality and may require con- 

jerably higher molding temper- 

tres and pressures. 

2) Cylinder temperatures may 
inge from 300° F. for some ap- 

cations to as high as 700° F. for 
ie high-speed molding of thin- 
all items. Basically, the cylinder 
eat should be sufficient to permit 
apid filling of the mold. 

3) Injection pressure and ram 
need should both be as high as 
ossible in order to fill the mold 
juickly. 

4) “Pressure dwell” or “ram 
forward” time should generally be 
as short as possible, since “pack- 
ing” the mold often results in a 
wavy surface around the gate and 
also increases the tendency to 
warp. 

5) Mold temperature should be 
low, from 130° F. down to as low 
as 20° F. for extremely fast cycles 
and high-quality parts. If filling 
the cool mold should prove to be 
difficult at high cylinder tempera- 
tures and injection pressures, it 
may be advisable to use a poly- 
mer, which has a higher melt in- 
dex, to open the gate and runner 
system, or to utilize an injection 
machine of sufficient capacity to 
handle the job. Dew collection on 
mold surfaces also limits the re- 
duction of the temperatures of the 
mold. 

6) Gate design follows usual 
plastics practice, and fan gates, 
pin-hole gates, and sprue gates 
have been proven satisfactory. 
Both high and low melt index 
polymers have been processed 
without difficulty by hot-runner 
and runnerless techniques. 

7) Warp, resulting from the 
relatively high shrinkage of poly- 
ethylene, can be reduced by al- 
lowing a slightly longer cooling 

time in the mold. Post-molding 
warp can be virtually eliminated 
by the use of properly-designed 
cooling jigs and fixtures. In gen- 
eral, fast injection into a cool 
mold with minimum pressure 
dwell time will serve to minimize 
warp. Design including stiffening 
ribs perpendicular to the general 
surface reduces the tendency to 
warp. 

8) Mold shrinkage varies from 
2 to 4%, with more shrinkage ap- 
pearing in the direction of the 
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flow. Many factors may have a 
strong influence on part dimen- 
sions. For example, a cool mold or 
a quick quench upon removal 
from the mold will generally re- 
duce mold shrinkage. Normally, 
the mold shrinkage increases with 
increasing cross-section and mold 
temperatures. 

9) After-shrinkage of the mag- 
nitude of 2 to 4% may be ob- 
served if injection molded parts 
are subjected to elevated temper- 
atures, such as 212° F. for 30 min., 
or 250° F. for 10 minutes. Pre- 
liminary data show that the 


total dimensional change (mold 
shrinkage plus after-shrinkage 
due to use exposure at elevated 
temperature) is usually in the 
4 to 6% range. It is interesting to 
note that parts exhibiting low 
mold shrinkage have shown 
higher after-shrinkage, and vice 
versa. Naturally, allowance must 
be made for this in the case of 
assemblies which will be exposed 
to heat, especially if one part is 
exposed to heat and the other is 
not or if one part is higher-den- 
sity polyethylene and the other 
is not. 


INJECTION MOLDING POLYSTYRENE 





BY ROBERT R. MOYER* 


With the introduction of the first 
commercial styrene approximately 
20 years ago, injection molding of 
the material was based on the 
equipment and the general mold- 
ing techniques applied for the cel- 
lulosic plastics. By 1950, polysty- 
rene had become the largest- 
volume thermoplastic to be con- 
verted by the injection molding 
process. Consistent with the rapid 
expansion in volume usage, fun- 
damental study of material rhe- 
ology and_ injection molding 
characteristics have been and 
continue to be conducted. 

The effect of the latter work has 
been observed in the form of im- 
proved material end properties, 
conversion characteristics, and 
uniformity. For polystyrene in 
particular, injection molding ma- 
chine development has embodied 
vastly improved rates of mechan- 
ical action, more efficient heater 
and hydraulic systems, increased 
capacity (1950—60 oz., to 1953— 
400 oz.) and supplied unique de- 
sign features (e.g., direct mul- 
tiple-nozzle small automatics and 
preplasticizers). 

Obviously, the fundamental 
studies of both material and ma- 
chines have required that the 
effect of mold geometry be over- 
looked or minimized if reproduc- 
ible results of an accurate index 
of test values were to be devel- 
oped. 

Since commercial molding prac- 
tice provides for mold geometries 
of unlimited variety and utilizes 
* Assistant Director, Technical Service, Mon- 


santo Chemical Co., Plastics Div., Springfield 2, 
Mass. 


the “available” machine, some 
compromise with optimum poly- 
styrene molding conditions must 
prevail. 

Cylinder—temperatures: Table 
1, p. 672, indicates typical heating 
cylinder settings for selected 
groupings of commercial injec- 
tion machines. High and low (°F.) 
values are presented for each 
control zone. No center-zone 
values are listed for equipment up 
to 6-oz. capacity, although some 
commercial models offer this fea- 
ture. Similarly either no value or 
Variac is listed for nozzle settings. 

For machines in this smaller- 
capacity range, inclusion of a cen- 
ter-zone control and “off-on” 
nozzle heating will normally re- 
sult in overcontrol of temperature 
with resultant over-ride of front- 
zone temperatures and alternate 
nozzle drooling or freezing. When 
extended nozzles or direct injec- 
tion multiple nozzles are required, 
constant “input control” is pre- 
ferred. 

For equipment 8-oz. and up, a 
value of 450° F. has been chosen 
to emphasize the desirability of 
maintaining nozzle temperatures 
at a minimum of slightly above 
the true stock temperature. When 
extended nozzles or hot-runner 
tooling is involved, higher noz- 
zle temperatures (500° F. or 
above) are required either to 
compensate for the added distance 
the polymer must travel or to 
reflect that the controlling tem- 
perature area is in the hot-runner 
system. 

Several concepts and consid- 
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TABLE |: Typical heating cylinder settings for injection molding polystyrene 





Preplasticator 


Machine type Rear zone |Center zone | Front zone Nozzle Rear zone (Center zone| Front 


Low High | Low } 


| Low High | Low High | Low High Low High | Low High 
Be F. F. F. F. F. F. F. 

Standard 2 to 6 oz 500 550 - 475 525 —- 

Automatic 2 to 6 oz. 530 630 — - 530 580 Variac 

Preplasticator 4 to 6 oz 480 530 - - 460 Variac 

Standard 8 to 16 oz 500 650 450 590 450 Variac 

Standard 32 to 60 oz | 500 : 490 450 Variac 

450 Variac 


Preplasticator 16 to 48 oz. 400 500 400 500 


100 to 400 oz 400 


500 400 500 Variac 








TABLE II: Molding conditions for polystyrene 





Mold gate 


Part Typical cross- cro 
section (in,) 


Low High 


weight, oz 


1 7 .090 
4 
8 


16 


Over-all 
cycle ( sec.) 


Mold fill 
time ( sec.) 
Low 


ss-section 
(sq.in.) 


Total plunger 
forward time 


High 


Clamp (from plunger 
ret. to press 
open in sec.) 
Low High 


(sec.) 
Low High 





00077 08 3 


2 6 





4 9 18 





00173 


6 15 25 





02761 


12 17 30 








24 to 48 


.04909 





48 to 150 


.04909 





12 20 60 





30 60 





erations are important to the spe- 
cific application of the value 
ranges in Table I, as follows: 

1. Both the mold and the injec- 
tion heating cylinder are heat ex- 
changers which function as op- 
posing systems, but which must 
achieve balance for economy. 

2. Low mold tolerance for heat 
dissipation should be compensated 
for by use of minimum cylinder 
temperatures and optimum injec- 
tion pressures. 

3. With the exception of thick- 
section molding (above 0.150 in.) 
lower front-zone temperatures 
effect the most desirable plastica- 
tion preparation and mold-fill 
characteristics. 

Table II, above, is applied fur- 
ther to describe and relate mold- 
ing conditions. Part-weight has 
been chosen in preference to full- 
shot weight since it allows a bet- 
ter definition of molding condi- 
tions. The low and high values for 
represent mini- 
mum piece part gage, exclusive 
of ribs or bosses. 

Mold gate cross-section values 


“cross-section” 
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are for single-gated parts. For 
parts weighing 16 oz. or over, the 
use of multiple gates is primarily 
dependent upon the shape of the 
part. Reductions in area of 30 to 
50% are allowable with the use of 
more than one gate. 

Cycle elements include both low 
and high values per second to re- 
flect both actual practice and the 
variation which must result from 
differences in gage and geometry 
of parts of equal weight. 

The majority of parts weighing 
48 oz. or over are produced on 


preplasticating machines. Hence 
the mold-fill time, and often the 
plunger-forward time, are equal 
to or lower than for parts of con- 
siderably lesser weight. 

The use of special equipment or 
tooling design must be related to 
a specific part design or require- 
ments of production economics. 
Ball check nozzles, dispersion 
disks, and heaters of special de- 
sign (e.g., polyliners) are of this 
nature and have proven their 
value, but are not absolute requi- 
sites for molding. 


INJECTION MOLDING SPECIAL STYRENES 





In addition to the standard or 
general-purpose styrenes which 
are injection molded by the tech- 
niques previously described, there 
are a number of “special” sty- 
renes commercially available 
which require special molding 
techniques for the best results. 
The following discussion of these 
techniques and how they are to 
be used has been prepared by the 


manufacturers of each of the ma- 
terials. These companies and their 
products are included: Bakelite 
Co. (C-11 styrene acrylonitrile 
copolymer and the TMD series): 
Dow (Styron special styrene se- 
ries); Koppers (Dylene styrene 
family and Fibertuff glass-rein- 
forced polystyrenes); Monsanto 
(Hi-Flow, LHA, Hi-Test, and Hi- 
Heat series); Marbon Chemical 
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Borg-Warner Corp. (Cyco- 
acrylonitrile-butadiene-sty- 
multipolymers) ; and Nauga- 
k Chemical Div., United States 
ibber Co. (Kralastic com- 
inds. including Kralac H and 
ilastic B, D, F, and J blends). 


Bakelite 


S pecial Bakelite polystyrenes in- 
ide C-11 styrene acrylonitrile 
polymer and family of impact- 
esistant materials. These are: a 
high-impact polystyrene, TMD- 
5151: an extra-high-impact poly- 
styrene, TMD-2155:; a high-heat- 
sistant high-impact polystyrene, 
[MD-5161; and a medium-impact 
polystyrene, TMD-8020. 

The physical properties, mold- 
ing characteristics, and heat dis- 
tortion temperature of C-11 have 
been balanced to satisfy the re- 
quirements of the majority of ap- 
plications. C-11 is more difficult to 
mold than polystyrene, but it is 
possible to use it in most molds 
designed for polystyrene by ad- 
justing mold and cylinder tem- 
peratures, and sometimes gate 
size. Increasing speed of injection, 
using “starved feed,” or using a 
preplasticator will often allow C- 
11 to be molded on polystyrene 
cycles. If a substantial increase in 
pressure appears necessary, there 
may be danger of over-packing 
and subsequent sticking in the 
cavity. It is then best to increase 
stock temperatures within the 
recemmended limits. To attain the 
optimum heat-distortion resist- 
ance of C-11, it is advisable to use 
the highest permissible mold tem- 
perature and the fastest possible 
injection speed. C-11 is not com- 
patible with polystyrenes and 
some other thermoplastics. There- 
fore, care must be taken to avoid 
contamination. 

TMD-5151 molds in a similar 
fashion to standard injection 
molding grades of styrene. 

For maximum surface gloss, 
higher mold temperatures than 
are generally employed in injec- 
tion molding of the regular grades 

' Styrene should be used. Op- 
timum results are best obtained 
with mold temperatures ranging 
between 140 and 160° F., with a 
temperature of approximately 
90° F. usually proving most sat- 
isfactory. Actual stock tempera- 
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tures ranging between 390 and 

490° F. are 

TMD-5151. 
TMD-5161, a high-impact heat- 


resistant polystyrene, molds in a 


recommended for 


fashion similar to standard injec- 
tion molding grades of impact sty- 
rene. Because it is a heat-resistant 
material, it has stiffer flow prop- 
erties and is faster setting. Actual 
stock temperatures from 440 to 
490° F. are recommended and best 
results are obtained with a mold 
temperature of 160 to 180° F. To 
obtain the optimum heat-distor- 
tion resistance of TMD-5161, it is 
advisable to use the highest per- 
missible mold temperature and 
the fastest possible injection 
speed. 

TMD-8020 molds more like 
the general-purpose polystyrenes 
than the other impact polysty- 
renes. Mold temperatures of 140 
to 160° F. and actual stock tem- 
peratures of 390 to 490° F. are 
recommended. 


Dow 
BY GORDON B. THAYER* 


S pecialized formulations have 
been developed by Dow to pro- 
vide molding materia!s with sty- 
rene as a basic monomer. 

An extra-high-impact material, 
designated Styron 480, was re- 
cently introduced. This shock- 
resistant material has been fo?- 
mulated without sacrifice of heat 
distortion temperature, which is 
185 to 192° F. In addition to 
toughness, it has good heat resist- 
ance and surface gloss. Its mold- 
ability and extrusion behavior are 
good and it is also being success- 
fully calendered. 

Styron 475 is a rigid thermo- 
plastic material which has good 
impact strength combined with 
high percent elongation and 
somewhat lower modulus of elas- 
ticity than general-purpose poly- 
styrene. A combination of high 
impact strength, high elongation, 
and medium-high modulus pro- 
vides toughness which has been 
found to be suitable for many ap- 
plications. 

Styron 475 requires a mold 
temperature of 160° F. or higher 
to produce a lustrous surface. 
Generally, it is necessary to run 








* Plastics Technical Service, The Dow Chemi- 
cal Co., 


Midland, Mich 





the mold temperature at a point 
somewhat higher than the 160° F. 
temperatures. 

The heat distortion temperature 
of Styron 475 is somewhat lower 
than that of 
polystyrene, but it is sufficiently 
high to be satisfactory for most 
household appliances. This ma- 
terial has demonstrated excellent 
retention of impact strength and 
elongation upon aging. The ma- 


general-purpose 


terial is not recommended for ap- 
plications involving outdoor use 
or ultra-violet radiation. 

Styron 700 has a heat distortion 
temperature which is consider- 
ably higher than that of general- 
purpose polystyrene as measured 
by A.S.T.M. methods. Although 
the heat distortion temperature 
of many articles molded from 
Styron 700 is likely to be greater 
than 212° F., the material is not 
recommended for prolonged or 
repeated boiling. It is recom- 
mended that Styron 700 be used 
for applications which require the 
highest heat resistance possible 
with injection molded polystyrene 
materials. Such parts should be 
annealed in order to obtain the 
maximum in heat and craze re- 
sistance in the finished products 

Mcld temperatures should be 
generally above 180° F., although 
in some cases it is not practical 
to mold with the temperature this 
high. Mold and product design 
should be carefully examined if it 
is not possible to mold satisfac- 
tory pieces in molds at a tem- 
perature less than 180° F. High 
stresses are likely to be encoun- 
tered if the mold cools, and an- 
nealing becomes extremely diffi- 
cult if the molded part is highly 
stressed. A very long annealing 
time is required under such con- 
ditions in order to prevent dis- 
tortion of the part during the an- 
nealing cycle. Furthermore, long 
annealing cycles result in greater 
tendency to warp, and, therefore, 
the annealing temperature has to 
be further reduced. 

Styron 688 is a fast-flow, gen- 
eral-purpose polystyrene which 
has a heat distortion temperature 
appioximately 10° F. below that 
of Styron 666. Other 


properties are about the same as 


physical 
those of general-purpose poly- 
styrene. 

Styron 689 is a newer and easier 
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flowing formulation than Styron 
638. The brilliant sparkle and 
freedom from haze add to the 
attractiveness of crystal parts 
molded with this material. 

Styron 683 is a heat-resistant 
grade of polystyrene. It has a 
heat distortion temperature about 
20° F. higher than Styron 666 and 
physical properties equivalent to, 
or better than, those of Styron 
666. 

Styrex 767 is a copolymer of 
styrene and acrylonitrile. It is a 
rigid thermoplastic which can be 
readily molded. 

Before molding, drying of the 
material can be accomplished 
with air-circulating ovens and 
either infra-red or electric re- 
sistant-type heaters. Drying for 
1 to 2 hr. at 170 to 190° F. is 
recommended. It is imperative 
that the heating cylinder be 
completely purged of all other 
thermoplastic materials before 
molding Styrex 767. Normal range 
of cylinder temperature is about 
400 to 550° F. In general, these 
temperatures will be 50 to 75° F. 
higher for Styrex 767 than for 
general-purpose polystyrene em- 
ploying comparable machine 
pressures. Controlled mold tem- 
perature is an important con- 
sideration in the molding of 
Styrex 767. If mold temperatures 
in the region of 170 to 190° F. (or 
higher) are used, the moldings 
will exhibit maximum heat re- 
sistance and minimum tendency 
to craze. 


Koppers 
BY R. P. McLANAHAN®* 


The Dylene’ polystyrene family 
offered by Koppers Co., Inc., in- 
cludes normal polystyrenes, as 
well as modified formulations 
such as high-elongation (high- 
impact) polystyrenes, medium- 
elongation polystyrenes, and a 
group of heat-resistant polysty- 
rene materials. 

One recent addition to the 
family of normal Dylene poly- 
styrenes is Type 2, developed 
especially for the fast molding of 
very thin, large-area _ sections, 
e.g., disposable containers, cups, 
tumblers, vials, etc. Type 2 offers 
* Technical Coordinator, Chemical Div., Kop- 


oa Co., Inc., Koppers Bldg., Pittsburgh 
1 


Pa 
2 Trademark of Koppers Co., Inc. 
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good clarity, ease of flow, moder- 
ately fast setup, and freedom from 
sinks and waviness. 

Dylene 3 is a general-purpose 
material combining good flow and 
set characteristics with physical 
properties and heat resistance in- 
termediate between the easiest- 
flowing formulations and the im- 
proved heat-resistant types of 
polystyrenes. It is best suited for 
molding parts of medium thick- 
ness. 

Dylene 4 combines easy flow for 
rapid filling with fast setup and 
mechanical strength properties 
approaching those of the medium- 
heat-resistant polystyrenes. It is 
used for heavy-wall and mixed 
thin- and thick-section molding. 
Dylene 7 offers good flow and fast 
set characteristics. 

Dylene 8 is a heat-resistant type 
polystyrene for molding and ex- 
trusion purposes. It offers high 
heat resistance, tensile strength, 
and flexural strength with uni- 
form moldability. These proper- 
ties are also retained in Evenglo’ 
polystyrenes, a series of specially 
pigmented materials, that are 
highly resistant to yellowing, and 
are used primarily in lighting 
applications. Improved Evenglo 
polystyrenes with increased light 
stability, known as the PL-color 
series, were recently introduced. 

The high-elongation (high-im- 
pact) polystyrenes include: Dy- 
lene 200, an easy-flowing type 
which exhibits improved surface 
gloss and weld appearance and 
is especially adaptable to large- 
area, thin-section molding; Dy- 
lene 708 which has superior elec- 
trical characteristics, particularly 
at high frequencies, and low 
moisture absorption; and Dylene 
800, an improved heat-resistant 
material. 

In the medium-elongation se- 
ries, Dylene 30 and 80 offer a 
property range that falls between 
the normal polystyrenes and the 
high shock-resistant type mate- 
rials. They both possess excellent 
surface gloss and good weld-line 
appearance. Dylene 80 is used 
where higher heat resistance is 
required. 

Cylinder temperatures: Cylin- 
der temperatures for the various 
Dylene polystyrene formulations 
may range from 350 to 600° F. 
Usually, those materials possess- 


ing higher heat resistance wil! 
quire higher cylinder heats 
injection pressures. 

Cylinder temperature sett 
for Dylene 8, for example, 
run 30 to 50° F. above those 
for general-purpose polystyr: 
Molding conditions for Ev: 
polystyrenes will parallel +! 
used for Dylene 8. However, \ 
the PL-color series, cylinder t 
peratures above 540° F. shouk 
avoided. 

High-elongation and mediu 
elongation polystyrenes usu: 
mold at lower cylinder temp 
tures than their correspond 
formulations in  conventio: 
polystyrenes. Both classes 
polystyrene formulations are : 
sistant to scorching as long as 
exceedingly high cylinder temper- 
atures, or prolonged exposures, 
even at low cylinder tempera- 
tures, are not maintained. 

Cylinder heats and _ injection 
pressures are also dependent upon 
a number of other factors, such 
as the type of gate, runners, and 
sprue design used, as well as ma- 
chine capacity and the particular 
shape and size of the part or parts 
to be produced. 

Mold temperatures: Mold tem- 
peratures of 140 to 180°F. will 
yield parts with the best surface 
gloss and mechanical properties. 
Mold temperatures below 140° F 
generally produce parts with a 
satin or matte finish. Excessively 
cool mold temperatures may re- 
sult in flow lines, weak unsightly 
welds, as well as loss of mechani- 
cal properties. When working 
with Dylene 8, mechanical 
strength is improved by high mold 
temperatures, preferably with a 
cooling time allowed which is 
sufficient to permit molding 
stresses to relax while the piece 
is in the mold. 

Predrying: Normally, it is not 
necessary to predry Dylene poly- 
styrenes before injection molding 
because of their low affinity for 
moisture. However, when poly- 
styrenes are subjected to a very 
damp or humid atmosphere in 
storage, or shipped in extremely 
cold weather, moisture may con- 
dense on the surface of the pellets 
or particles upon exposure to the 
warmer or more humid atmos- 
phere of work rooms. Dylene 
polystyrenes may be predried be- 
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molding by use of a hopper 
or by placing in an air-cir- 

ting oven in trays. 

urging routine: Both conven- 
al and modified polystyrenes 
readily purged from injection 
lding machines by the standard 
ging procedure. 

landling: None of the various 
es of polystyrene pellets avail- 
le require specialized methods 
handling. However, care should 
taken when opening bags or 
ums of the material to prevent 
ntamination. 


Glass-Reinforced 
BY E. Y. WOLFORD* 


Fibertuff: polystyrene Type 1- 
56 is a recently improved type of 
slass-reinforced styrene with in- 

reased tensile and impact 
strengths and hardness. It is ex- 
pressly intended for injection 
molding. Hence, it carries an ap- 
propriate quantity of an effective 
lubricant to promote ease of in- 
jection molding. It is not intended 
for compression molding or extru- 
sion into pipe or sheet. 

Fibertuff polystyrene Type 1-56 
is furnished in pellets of approxi- 
mately Y%-in. dia. and %-in. 
length. This has been found to be 
the optimum length since shorter 
glass fibers will not felt easily in 
the molded piece and will weaken 
it, whereas longer fibers suffer ex- 
cessive breakage when passing 
through the gate of an injection 
mold. The glass fiber content is 
35 + 246% by weight. Experience 
has indicated that a content of 
65% improved heat-resistant type 
polystyrene lubricates the glass 
fibers sufficiently so that 40 mil- 
dia. pinhole gates can be used 
successfully. However, as two 
separate substances are present in 
heterogeneous mixture, the glass- 
reinforced styrene should not be 
onfused with single-phase or 
homogeneous plastics such as ny- 
lon. Nor, since the glass increases 
both dielectric constant and dis- 
sipation factor, is it to be regarded 
as a material for electrical appli- 
cations. The glass fiber is slightly 
hygroscopic and predrying of pel- 

ts is desirable but not necessary. 

Compositions of lower glass fi- 

i ager, Plastics Technical Service, Chemical 


oe Co., Inc., Koppers Bidg., Pitts- 
gn, 9 . 
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ber content and higher polysty- 
rene content can be made by 
simply drum-tumbling the Fiber- 
tuff polystyrene pellets with nor- 
mal or modified polystyrene pel- 
lets. The polystyrene pellets used 
for mixtures should always be of 
the improved heat-resistant type 
such as either Dylene’ polysty- 
rene Type 8 or Dylene modified 
polystyrene Type 800. Such ad- 
mixtures, when injection molded, 
give uniform dilution of the glass 
fiber content; the fibers become 
poorly distributed only when re- 
duced to less than 10% in content. 
Mixtures with modified polysty- 
rene give very interesting impact- 
strength results. Point shocks ap- 
pear to be resisted by the glass 
fibers. Gross shocks appear to be 
distributed throughout the molded 
structure by the modified poly- 
styrene. 

Dry coloring can also be accom- 
plished by drum-tumbling, but, 
whenever the technique is used, 
the tumbling time should not ex- 
ceed 15 minutes. Longer duration 
causes the glass fibers to fray 
out from the pellets, resulting in 
a tufted appearance in the surface 
of the molded pieces. 

Fibertuff polystyrene pellets 
should be handled with gloves 
to prevent irritation and slow- 
healing dermatitis from glass fi- 
ber spicules. After molding, pieces 
can be touched with the bare 
hand without harm. In some cases, 
pieces have been dipped in aque- 
ous destaticizer baths to remove 
surface spicules. 


Molding conditions 

Molds for Fibertuff polystyrene 
preferably should be hard- 
chrome-plated for abrasion re- 
sistance, although for molded 
pieces where surface appearance 
is unimportant, such plating can 
be ignored. Experience indicates 
that hard chrome plate may need 
renewal after 100,000 shots or less. 
In any case, flash chrome plate 
should be avoided. It merely pro- 
motes pitting by galvanic action. 
Hard chrome plate should be put 
over well-burnished copper and 
nickel under-coats to minimize 
pinholes. 

The chief advantage of Fibertuff 
polystyrene, over and above en- 
hanced mechanical strength, is its 
low mold shrinkage (ordinarily 


0.001-0.0015 in. per in.) which 
allows molding to close tolerances. 
This factor, coupled with the 
rigidity, moisture resistance, and 
dimensional stability of the glass- 
reinforced styrene, makes the 
material especially useful for 
large-diameter, narrow width, 
close-tolerance reels, for spools 
and cage-type fan rotors, and 
other assemblies where the fit 
must be especially close and re- 
liably permanent. For such pieces, 
the higher bulk factor (3.0 to 3.5) 
should be remembered when 
choosing the capacity of machine 
in which to run the mold. Maxi- 
mum injection pressure is usually 
desirable to insure quickest fill 
of cavity. Cylinder temperatures 
between 450 and 600° F. have 
been found to give cycles of 120 
to 30 seconds. Exposure to ele- 
vated temperatures for long pe- 
riods should be avoided to pre- 
vent scorching. Of importance also 
is keeping the machine on cycle 
without interruption. However, 
pinhole gates have not been found 
to cause scorching of the poly- 
styrene. 

As there is no way to obtain 
bridging of glass fibers across 
weld interfaces, welds will have 
only the strength of normal poly- 
styrene. Hence, welds should be 
minimized in design. In addition, 
holes should be frequently drilled 
by carbide-tipped tool rather thar: 
molded around cores. The same 
adhesives which serve for normal 
polystyrene are suitable with Fi- 
bertuff polystyrene, but such 
joints are not glass fiber rein- 
forced. 


Monsanto 
BY ROBERT R. MOYER* 


R ecent changes in the Lustrex 
line include the addition of new 
polymers, the revision of formu- 
lations, and changes in nomencla- 
ture for several grades. The addi- 
tions and changes reflect the 
rapid volume increase in extruded 
sheeting, the trend to automatic 
molding, and the continued ex- 
pansion of packaging applications. 
The line includes impact, heat- 
resistant, and general-purpose 
grades. 

General-purpose grade (un- 
* Technical service manager, Styrene Molding 


Materials, Plastics Div., Monsanto Chemical 
Co., Springfield 2, Mass 
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modified styrene): Current types 
are Hi-Flow 55, Hi-Flow 66, and 
Hi-Flow 77. Hi-Flow 66 is a new 
polymer of medium-flow grade. 
It is available as a colorant blend, 
crystal, and in transparent, trans- 
lucent, and opaque colors. The 
nominal heat distortion is 176° F. 

Hi-Flow 77 is the new nomen- 
clature for Lustrex L. Fast setup 
rate, with relatively good flow 
and moldability, characterize this 
grade 

Hi-Flow 55 is used primarily 
as a colorant blend and pelleted 
crystal. It was originally de- 
veloped for thin-wall and auto- 
matic molding requirements. 
Polymer molecular weight con- 
trol results in a sharp softening 
point upon plastication and im- 
proves both the rate and uni- 
formity of material heating in the 
injection cylinder. The product’s 
nominal heat distortion of 165° F. 
was set to allow satisfactory use 
performance and to avoid the de- 
velopment of high residual strain 
due to rapid setup in thin-wall 
sections. 

Impact-grade Lustrex (rubber- 
modified): To supplement LHA 
and Hi-Test 88, new polymers 
known as Hi-Test 88-A and Hi- 
Test 88-B have been added to the 
line. Hi-Test 88-A has improved 
toughness and higher elongation 
at yield. Currently it is available 
only as a colorant blend. Hi-Test 
88-B has im»roved toughness, is 
a natural white and highly trans- 
lucent base resin, and is avail- 
able as a colorant blend, natural 
pellet, and in process colors. 

Processing and physical prop- 
erty characteristics ascribed io 
Hi-Test 88 in the following para- 
graphs also apply to Hi-Test 88-A 
and Hi-Test 88-B. 

Lustrex Hi-Test 88 is a tough, 
rubber-modified styrene for in- 
jection molding. It is available in 
a wide color range of pelleted 
translucents and opaques. A spe- 
cial natural (milky white) formu- 
lation also is available for dry 
coloring. 

Elongation values are in the 
range of 20 to 25%, giving it 10 to 
15 times the elongation of gen- 
eral-purpose styrene. Because of 
this improved elongation, less 
taper is required in the mold and 
in many cases shallow threads can 
be stripped. Impact values range 
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from 50 to 500° higher than 
would be the impact values for 
general-purpose styrene. 

In addition, Hi-Test 88 has ex- 
cellent resistance to repeated 
flexing—a property which, when 
combined with its ultimate 
elongation and impact properties, 
gives the material an all-around 
toughness. In many cases it is this 
special feature of toughness that 
is required rather than any other 
individual property. These prop- 
erties make Hi-Test 88 especially 
suitable for many applications. 

Impact and elongation proper- 
ties of all rubber-modified sty- 
renes vary with the amount of 
orientation developed in the 
molded item. Maximum impact is 
obtained at lower injection cyl- 
inder temperatures, resulting in 
maximum orientation. 

Excellent gloss can be obtained 
from Hi-Test 88 using conven- 
tional molds for styrene, with 
mold temperatures in the range 
of 140 to 160° F. Its mold shrink- 
age is comparable to that of gen- 
eral-purpose material. No special 
handling is required. 

The heat distortion temperature 
of Hi-Test 88 has been reduced, 
compared to previous Monsanto 
impact formulations, to provide 
improved moldability. Its present 
heat distortion of 168 to 173° F. 
is sufficient for most applications. 
For special applications requiring 
improved heat distortion, Mon- 
santo offers one other high-im- 
pact material, Lustrex LHR. 
Slightly higher cylinder and mold 
temperatures are required. The 
heat distortion range is 188 to 
194° F. 

Lustrex LHA, a medium-im- 
pact, rubber-modified grade, is 
especially suitable when addi- 
tional toughness over general- 
purpose styrene is required. Its 
impact strength is about twice 
that of general-purpose material. 
Because of its added toughness, 
it is easily ejected when molded in 
thin-section and in deep draw 
parts with limited draft. 

LHA is recommended for jobs 
formerly molded of general-pur- 
pose material to eliminate frac- 
ture on die ejection and in subse- 
quent assembly operations to 
reduce breakage. 

For die design, draw clearances 
of less than one-half degree taper 


per side have been used. Ths 

terial can be molded readi! 
cylinder temperatures in e; 
of 600° F. If it is held too lo: 
such temperatures, how 

thermal breakdown occurs 

the molded part loses in 
strength. This condition is ap; 
ent when dark streaks appea 
the surface of the part. 

Hi-Heat 99 and Hi-Heat 9 
are offered as improved heat 
sistant Lustrex compounds 
Heat 99-A, a new polymer ty; 
particularly suited to extru 
and may be postoriented. 
product is formulated for both 
jection and extrusion process 
Hi-Heat 99-A is available 
crystal and Hi-Heat 99 as colo: 
blend, and in crystal and pro: 
colors. Subject to part design and 
the degree of residual strain 
molded parts may withstand boil- 
ing water without deforming. 

Formulations for this product, 
both for molding and extrusion 
include colorant blend, crystal, 
transparent, translucent, and 
opaque colors. Machine heater 
settings, as related to general- 
purpose styrene requirements 
should be 25 to 50° higher on all 
bands. Whenever possible, the 
front or nozzle band should be in- 
creased the minimum necessary 
to control rnold-fill characteristics 

Maximum booster settings short 
of “pack” condition are preferred 
to higher injection pressure. 


Cycolac 
Terpolymers 


BY C. R. HOLT* 

A multipolymer based on acry- 
lonitrile, butadiene, and styrene, 
Cycolac is not a blend of resins, 
rubbers, or plasticizers but is a 
single material of uniform molec- 
ular structure, available in sev- 
eral different forms: white pow- 
der for calendering and solution 
work; natural-color (light trans- 
lucent tan) pellets for extrusion 
and molding; pigmented pellets 
for extrusion and molding. 

When injection molding Cyco- 
lac, it is preferable to predry the 
material before molding. Recom- 
mended procedures are as fol- 
lows: 


Type of equipment: Oven or 


* Technical Service Mgr., Marbon Chemical 
Div., Borg-Warner Corp., 7165 Chicago Ave 
Gary, Ind 
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-red lamps; drying time, 1 
irying temperature, 150 to 
F 
opper driers are also advan- 
ous for driving off surface 
sture and for prewarming the 
Drying temperature, when 
ng the Lopper dryer, is 200° F. 


cquipment and molds 


Equipment: In the injection 
nz of Cycolac, shot size 
uld normally not exceed 50 to 
of the capacity of the ma- 
ne. As the part size increases, 
as surface area becomes 
eater, the ratio of capacity to 
‘t size should be increased and 
the gating made more generous. 

Mold design: Molds for Cycolac 
should be constructed along con- 
ventional lines, bearing in mind 
the usual need for high pressures, 
generous runners, and large gates. 
Details such as internal ribs help 
the plastic to flow to the far ends 
of the cavities. Runners and mold 
surfaces should be highly polished 
for best flow of material and fine 
finish on the molded piece. 

Runners: All multi-cavity molds 
should be designed with the 
shortest possible runners and with 
gates balanced for uniform fill of 
each cavity. Long major runners 
should be extended slightly be- 
yond the furthest secondary run- 
ners to act as cold-slug traps 
ahead of the cavities. In some in- 
stances, a hot-runner-plate con- 
struction is helpful. Water-coring 
should be designed to keep run- 
ners as hot as possible. 

Gating: Proper gating is very 
important for producing good- 
looking parts from Cycolac. Pin- 
point gates are not recommended 
and restricted gates are normally 
satisfactory only for small parts 
of low surface area. In this type 
of product, a small gate should 
feed the plastic stream against a 
target wall or insert in the cavity 
to break up the flow pattern and 
prevent jetting. Excellent surface 
finish and appearance are ob- 
tained in this manner. 

Gates must be rounded and 
streamlined, preferably widened 
it the cavity end and fed from 
leep runners so that hot resin 
flow is not hampered. Large gates 
should enter a heavy section of 
the part, not flush with a finished 
urface, to promote rapid fill and 
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continuous steady flow from thick 
to thin areas. Gating on a finished 
surface may easily produce a 
blemish at the gate area. 
Sprue-gated or 
parts which cannot take a cold- 


well will often show blush-rings 


center-gated 


or wave-marks around the gate. 
These should be run with a re- 
verse-taper nozzle and/or with 
heater bands on the nozzle in 
order to prevent stiffening or 
chilling of the resin at the nozzle- 
end between shots. Disk or dia- 
phragm gating into a small natu- 
ral opening of the part is usually 
satisfactory, with the gate and 
cold-slug machined, punched, or 
bored out during finishing. Edge 
gates on thin sections cannot be 
opened up except by fanning out 
the gate along the edge or by 
deepening the gate over onto the 
surface of the section. Any deep- 
ening of the gate into a rib or 
structural part on the bottom side 
will help the flow. On parts of 
considerable surface area which 
must be edge-gated, the gate 
should be located on the longest 
side in order to provide tie short- 
est possible flow across the face of 
the piece. 

Multi-gating a large part will 
obtain rapid fill at lowest tem- 
peratures and pressures in the 
shortest cycles. This can be done 
into a large natural opening of 
the part (where an overly-large 
diaphragm gate is undesirable), 
or can be conventionally edge- 
gated. Principal deficiency of 
multi-gating is the creation of ex- 
tra weld lines. With Cycolac, this 
is not too much of a problem, 
provided high mold temperatures 
are maintained and the weld areas 
adequately vented. All gates on a 
multi-gate part should be bal- 
anced to obtain uniform fill with 
the final weld taking place at the 
bottom edge or far edge. 

Molds should be vented ade- 
quately in all areas to prevent gas 
burning, especially at welds. 


Molding conditions 

Molding technique: Molding of 
a new part should be started with 
low cylinder temperatures (380 
to 400° F.), kot mold (170 to 
180° F.), largest possible gate 
and nozzle, maximum pressure, 
and long cycle. A trial air-shot 
should be taken to insvect the 
plasticity, color, and appearance 


of the plasticated resin. The rope 
should be smcoth, glossy, and non- 
porous, without lumps, particles, 
contamination, 0! 
After locking 


bushing, 


discoloration, 
large blisters. 
nozzie against tem- 
peratures should be gradually in- 
creased until complete fill is ob- 
tained (preferably not over 475 
F. on the cylinder). Cycle time 
can then be reduced to the point 
of short-shots by first reducing 
injection time, then total time 
Further reduction in cycle and in 
pressure can often be achieved at 
this point by enlarging the gate 
and runners. Inability to get full 
shots on a long cycle over a tem- 
perature range of 400 to 500° F., 
or the necessity of increasing 
molding temperatures more than 
50 to 75° F. over that of the air- 
shot, very definitely indicate the 
need for larger gating 

Mold temperature: Mold tem- 
perature control is important for 
obtaining maximum gloss and a 
surface free of drag marks. Molds 
that are too cold will give short 
shots, strained 
marks, dull finish, and 
welds. Too hot a mold will cause 
distortion of the part, sinking, and 
flashing, and will extend the 
freeze phase of the cycle exces- 
sively. The mold should be car- 
ried as hot as possible without 
these latter 
routine: The 


parts, smear 


weak 


involving defects. 
Purging 
should be purged of Cycolac as 
soon as possible after a run is 
completed. When appreciable op- 
erational delays occur, the cylin- 
der should be emptied of Cycolac. 
For purging, cylinder heats 
should be reduced to 400° F. or 
less and the cylinder purged at 
reduced pressure with a slow ram, 
using a viscous plastic such as 
acrylic or high-impact polysty- 
rene. Temperatures should never 
be raised in purging Cycolac. 


U. S. Rubber 


BY WILLIAM J. COUGHLIN?’ 


press 


Kralastic' is a family of plastics 
in the category of acrylonitrile- 
butadiene-styrene polymers. 
Hopper drying or oven drying 
is recommended when optimum 
gloss and appearance are desired. 
No special equipment is required. 
However, Kralastic is also being 


* Naugatuck Chemical Div., United States 


Rubber Co., Naugatuck, Conn 
1 Trademark of United States Rubber Co 
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TABLE |: Gating 


ize of runners 
Range g to 4 in. 
Normal: 4 to % in. 
Nozzle size 
Range: 4s to 12 in. 
Normal: %¢ to eg in. 
Gate size 


Range: 0.030 to 1.875 by 0.125 in. 





molded successfully without dry- 
ing. The granules can be dried 
sufficiently under conditions rang- 
ing from 4 to 6 hr. at 140° to 45 
min. at 190° F. 

In moldings where the injection 
pressure requirements are criti- 
cal, external lubrication (36 gm. 
of zinc stearate/100 lb. Kralastic) 
is often required to reduce the 
pressure loss sustained in com- 
pacting the granules in the rear 
of the cylinder. The need for ex- 
ternal lubrication must be con- 
sidered on an_ individual job 
basis, with the definite molding 
machine and mold being con- 


sidered. 


Molding conditions 

Kralastic can be injection 
molded on standard equipment, 
including machines equipped with 
preplasticators. Kralastic does not 
have a sudden critical melting 
point, nor does its consistency 
ever approach the state of water- 
like liquid. Kralastic can be 
molded over a wide temperature 
range (350 to 600° F.), with stock 
temperatures between 400 and 
475° F. resulting in the best com- 
bination of physical properties and 
cycle times. Generally speaking, 
stock temperatures should be 
kept as low as possible, often de- 
termined by a visual inspection of 
the molded piece. However, there 
will be occasions when raising the 
stock temperature will result in 
improved knit lines and consist- 
ency of impact strength through- 
out the molded piece. Raising the 
stock temperature will slowly de- 
grade the physical properties, but 
will not result in a sudden de- 
gradation. 

Kralastic can be allowed to sit 
in the cylinder for a nominal 
length of time, and does not have 
to be purged during short shut- 
downs. Kralastic can be left in the 


cylinder indefinitely when the 
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heat is turned off. Inspection of 
an air shot or a short shot will 
often help determine whether ex- 
cessive conditions are being used. 
An air shot will indicate if the 
desired uniformity of consistency 
and color is being obtained, or 
whether the material is being 
overheated by excessive cylinder 
or nozzle temperatures. Abnorm- 
ally rough leading edges in short 
shots usually means that the stock 
temperature is too low and that 
weld lines will not knit properly. 
Checking the runners may also 
be a help in detecting cold slugs 
or brittleness. 

Critical flow situations, such as 
large, thin sections, unusually 
large shot size, large number of 
cavities, etc., may require cylinder 
temperatures of 500° F. or higher. 
If satisfactory parts are not ob- 
tained after gradually raising the 
stock temperature to the 500° F. 
range, maximum physical proper- 
ties and minimum cycles will 
probably be obtained by: a) 
opening the gates and b) enlarg- 
ing the runners. Of course, before 
such major changes are made, 
consideration should be given to 
the possibility of using a larger 
molding machine and/or preplas- 
ticators, and checking to see that 
all present equipment is working 
properly. 

Maximum finish can be ob- 
tained by high mold temperatures 
(160 te 200° F.) and highly pol- 
ished molds. The longer cycles 
introduced by high mold temper- 
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atures can often be reduce 
the use of jigs, cooling bath 
lower stock temperatures, V 
finish is not important, Kra] 
can be run with cold water o1 
mold. Consideration should 
given to the proper cooling of 
and core plugs. Warpage 
cycle times can often be red 
by an air blast on the extrem 
of the mold that cannot be 
ternally cooled. 


Gates and runners 

Molds for Kralastic have bh 
designed with a wide variety 
gate sizes (0.30 in. round to 1 
by 0.125 in.). Large gates are g: 
erally recommended with the s 
size, wall thickness, and the in 
vidual flow requirements the de 
termining factors (see Table I. 
above). Restricted gating? has 
been used successfully but is not 
generally recommended. When 
short shots are obtained with re- 
stricted or pinpointed gating, the 
turbulence at the restriction point 
may require a lower, rather than 
increased, ram pressure. When 
positioning gates, consideration 
should be given to avoiding the 
placement of weld lines at loca- 
tions where appearance or impact 
strength are critical. 

Full-round runners (3/16 to 
1/2 in.) are recommended; a 
trapezoidal design is the next most 
effective. Nozzle sizes from 1/8 to 
1/2 in. have been used with 3/16 
to 5/16 in. sizes the most common. 
710 to 60% of wall thickness 





BY G. G. ROTHMAN®* and BILL WILLIAMS** 


The emergence of a sound body 
of knowledge on the equipment 
and techniques necessary to mold 
vinyls successfully has made it 
possible for today’s molders to 
take advantage of the unique 
properties of vinyl without en- 
countering any of the thermal 
stability difficulties of past years. 
As a result, there has been a 
noticeable growth in the use of 
vinyl in the molding field. 
Elastomeric vinyls, compounded 
from vinyl resin mixed with plas- 
ticizers, fillers, colors, lubricants, 
* Development Engineer, B. F. Goodrich Chem- 
ical Co., Avon Lake, Ohio 
** Senior Development Engineer, B. F. Good- 


rich Chemical Co., Avon Lake, Ohio. 
References were prepared by the editors. 


and light and heat stabilizers, are 
commonly available in the form 
of granules, cubes, or powders. 
The granules and cubes need a 
minimum of processing heat and 
working before molding. They 
have a significant heat history. 
The powders, on the other hand, 
have practically no heat history 
and are used for producing arti- 
cles with more residual heat and 
light stability than those pro- 
duced from granules or cubes. 
These powders, however, require 
more shear and working before 
injection molding in order to pro- 
duce a satisfactory molded piece. 
Common practice when molding 
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TABLE |: Injection molding characteristics of vinyls 
(Recommended molding conditions for various section thicknesses ) 





(Rigid vinyl) 


over Y¥ in. 


(Flexible vinyl) 
less than ¥% in. 


(Flexible vinyl) 


ness of section: Ye to Y% in. 





Temperatures, °F. 

1) rear cylinder 

2) mid cylinder 

3) forward cylinder 

4) nozzle 

5) mold face or mold coolant 

6) melt leaving nozzle 

Pressure exerted on material by ram, 

p.s.i. } 

1) in standard cylinder 

2) in injection cylinder of preplasticat- 
ing machine 

Timing 

1) total cycle (including mold-open 


290-330 
300-340 
310-350 
320-360 
110-140 
320-360 


310-330 
320-340 


290-330 
300-340 
310-350 330-350 
320-360 340-360 
110-140 140 

320-360 350-370 


10,900-20,000 10,000-20,000 20,000-30,000 


time), sec. 
2) ram forward time, sec. 
Recommended gate dimensions (assum-| 
ing cavity volumes of 1, 4, and 16 cu. in.| 
for the three section-thickness classes) 
If round, diameter, mils 25-40 
60 


30-125 250-500 
60-250 Small as possible 
20 250 
60 500 
60 Small as possible 
Without annealing Without annealing Without annealing 
10-30 10-30 4-6 


land length, mils 
If rectangular, depth, mils 
width, mils 
land length, mils 
Shrinkage allowance, mils/in. 








(below the thermal decomposi- no special equipment is needed 


FEE 


SMR aay Ag 


"aN RP 


the powders is to use oversize 
cylinders, dispersion nozzles, and 
often preheating of the powders 
to secure proper molded quality. 
Since it is more difficult to achieve 
high surface gloss when molding 
from powder, the technique is 
ised more often in applications 
in which finish is not too im- 
portant. 

Rigid vinyl is the term applied 
to modified polyvinyl chloride and 
unplasticized vinyl refers to poly- 
vinyl chloride which has been 
compounded only with stabilizer, 
lubricant, and color. The process- 
ing of unplasticized vinyl is not a 
simple matter and the incorpora- 
tion of modifiers, e.g., rubbers, 
fillers, and often small amounts 
f plasticizer, to produce rigid 

inyls, has been done in the in- 
terest of increasing the processing 
ease and/or impact resistance. In 

eneral, however, the inclusion 

of these modifiers results in low- 
ering the chemical resistivity and 
the heat distortion temperature 
lightly. Unplasticized high-mo- 
ecular-weight polyvinyl chloride 

difficult to injection mold by 
mventional methods. Heat alone 
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tion point) does not reduce the 
viscosity sufficiently for the ma- 
terial to flow easily. The flow 
curve of unplasticized and rigid 
vinyls seems to be slightly thixo- 
tropic in nature and the employ- 
ment of shear and agitation im- 
mediately prior to the injection 
molding operation aids consider- 
ably in reducing the viscosity of 
the material and thus producing 
strain-free, homogeneous molded 
parts. As the Durometer hardness 
of vinyl compounds increases so 
do the injection molding tempera- 
tures and pressures. 


Handling and equipment 

Predrying: Since moisture ab- 
sorption of vinyl is extremely low, 
predrying is not necessary. 

Handling: Normally, no difficul- 
ties are encountered in molding 
vinyl as long as time and tem- 
perature recommendations are 
followed. However, considerable 
HCl gas can be evolved if the 
compound decomposes due to ex- 
posure to excessive temperatures 
for a period of time. 

Special equipment: Normally, 


or used when molding vinyl. 
However, in the case of molding 
vinyl dry blends, a breaker plate 
nozzle may be used to aid in dis- 
persing color pigments. 
Cylinders: It is desirable to 
operate injection molding ma- 
chines at less than rated capacity 
when running vinyls. A figure 
often used is about 75% of rated 
capacity, which includes sprue- 
bushing, runners, and cavities. 
Some molders have overcome this 
necessarily lowered capacity by 
replacing the standard cylinder 
with an extra-capacity cylinder. 
This method allows for a larger 
shot size and, if properly used, 
can actually result in longer runs 
before discoloration of stock is 
noticed. The temperatures used 
in an extra-capacity cylinder are 
normally lower than in a standard 
cylinder, since it takes the stock 
longer to travel through and 
therefore gives it more time to 
become plasticated. 
Recommended materials of con- 
struction for cylinders § and 
spreaders are carbon steel (may 


be used with very accurate 
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cylinder temperature control), 
chrome-plated steel, and Hastal- 
loy C 

Plastication The need _ for 
proper plastication is more im- 
portant with vinyls than with 
many other molding materials. 
The rather low thermal conduc- 
tivity of vinyls coupled with 
closeness of vinyl’s flow tempera- 
ture to its “thermal decomposi- 
tion temperature” make necessary 
the use of improved plasticating 
methods. 

The use of plasticating aids, 
such as small nozzles, restricted 
gating, longer cylinders, improved 
torpedoes, and _ preplasticating 
units, all contribute to easier 
molding of vinyl compounds. The 
screw preplasticating type of 
machine does an excellent job in 
plasticating PVC since the me- 
chanical working and agitation of 
the material helps to distribute 
externally applied heat uniformly 
through the mass as well as to 
build up frictional heat. This re- 
sults in lower cylinder tempera- 
ture and, consequently, less ex- 
posure to the time-temperature 
cycle which is so important with 
vinyls. Restricted gating and 
small nozzles allow some reduc- 
tion in cylinder temperatures 
since both methods generate fric- 
tional heat quickly by restricting 
flow and increasing velocity of 
flow. 

Runners: In designing the mold, 
account should be taken of the 
fact that vinyls form a rather 
viscous melt instead of a fluid one. 
When the melt contacts the rela- 
tively cold surface of the mold, a 
vinyl skin is quickly formed in the 
sprue-bushing and runners. This 
effectively cuts down the runne™ 
area, and makes it necessary to 
increase the ram pressure in order 
to fill the cavity. With undersize 
runners, it mav be verv difficult, 
if not impossible, to fil! the mold 
cavities completely. In practice, 
it has been found that full round 
runners, from %6 to “% in. in 
diameter, are most satisfactory. 
The sprue-bushing itself may 
taper to 34 to % in. in diameter. 

An important feature in runner 
design is the “liberal” use of cold- 
slugs or cold-wells to trap out the 
leading edge of chilled material 
flowing through the runners. If 
this material enters the mold 
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cavity, it can cause many appear- 
ance defects, such as flow lines, 
weld lines. peel, etc. These cold- 
slugs should not only be placed 
at the end of the main runner, 
they should also be placed in the 
feed runners, just before the 
gates. 

Gating: See Table I, p. 679, Sec. 
D. The subject of gating is a con- 
troversial one. Advantages and 
disadvantages can be found for 
all of the types which have been 
used. However, the simplest gate 
for molding vinyl is a pinpoint 
gate in the neighborhood of 30 
mils in diameter. Its use generally 
promotes a better surface gloss 
on the molded articles because of 
frictional heat build-up, there is 
no degating problem, and there 
is less tendency for shrinkage of 
the molded piece at the gate sec- 
tion. 

Normally, gates should be full 
round and as small in diameter as 
possible, but not so smal] as to 
create the need for excessive 
pressures to fill the mold cavity. 
For a larger molded piece, too 
small a gate would resu!t in an 
inferior molding due to the crea- 
tion of excessive mold-fill time. 


Molding characteristics 

See Table I, p. 679. 

Svecial techniques: In the 
molding of vinyls, it is of prime 
‘mportance to keep the stock 
moving through the cylinder. 
Consequently, during start-up, 
occasional purge shots should be 
taken so that material does not 
remain in the heated cylinder too 
long. On shutting down, the heat- 
ers should be turned off and the 
cylinder “flush-cooled” to below 
250° F. before the operator leaves 
the machine. 

If the melt in the cylinder is 
kept hot too long, it degrades. ’Tonp 
safe temperature for 20 min. ex- 
posure is 320 to 360° F. 

Molding temperatures: Vinyls 
are truly thermoplastic,/yet they 
actually are quite yiscous at 
molding temperature, This tem- 
perature may be quite close to the 
so-called “thermal decomposition 
temperature” of the compound 
being used. Actually this is a 
function of both/temperature and 
time. The maximum advisab!e 
molding température of a given 
vinyl compound varies according 













to the length of time that . 
pound is to be held at that 
perature. This is not a st 
line function. While a viny] 
pound may be held for hou 

its optimum molding tempera‘ 

a temperature rise of as litt! 
10° F. above optimum may 
some cases, reduce the 
pound’s stable time to a 
minutes. This characteristi, 
vinyl compounds is the re: 
that flash-heating methods, < 

as restricted gating, are gene 
used. This time-temperature 
sitivity varies over a wide r; 
with commercially  availal 
molding compounds. In gen 
the harder the compound the less 
the spread between flow tempera- 
ture and “decomposition tem- 
perature.” Because of this, and 
the fact that vinyls have low heat 
conductivity, it becomes import- 
ant to modify injection techniques 
in order to accomplish good re- 
sults. 

Purging routine: Purging be- 
comes necessary when the com- 
pound starts to discolor. The com- 
pound being molded can be used 
for the purging, but a harder viny] 
is generally more _ applicable 
Polyethylene has also been used. 
When’ carbonaceous’ material 
breaks loose from the cylinder 
wall and enters the mold cavity, 
the cylinder should be pulled and 
manually cleaned. 


References 


For further information on 
elastomeric vinyls, see p. 164; on 
rigid vinyls, p. 171; on injection 
molding equipment, p. 8€3. For 
data on extrusion of vinyls see 
p. 728. Also consult the Subject 
Index and the Directory Index. 

“Ceilings of light,” Movern 
Piastics 32, 110 (Dec. 1£54). 

“Injection molding rigid viny].” 
Mopern Ptastics 31, 113 (Dec 
1953). 

“Restricted gating.” by R. Bost- 
wick and C. A. Joslin, Mopern 
Prastics 31, 125 (Oct. 1953). 

“Plastics for chemical engi- 
neering construction—unplasti- 
cized polyvinyl chloride,” by 
George S. Laaff, Chem. Eng 
Progress 50, No. 6, 275-282 (June 
1954). 

“Unplasticized polyvinyl chlo- 
ride,” by J. L. Huscher, Chem 
Eng. (Nov. 1952). 


ENGINEERING AND METHODS 





+ 
» 
i 
3 
; 
e 
z 
Zz 
¥ 





TSC hp atts aay a3 casa 


“ee 


= 
5 

é 
' 
& 



















ompression and Transfer Molding 





IN THIS SECTION 


ne rr eee Paes 683 
ee ET LE 686 


Urea Formaldehyde ........ 690 
Tetrafluoroethylene 


oon ead oasiech 698 





F., a clearer understanding of 
1e recommendations contained in 
the individual articles that follow 
the compression and transfer 


molding of specific plastics mate- 
rials, this introductory section 
covering basic over-all techniques 
has been prepared. 


INTRODUCTION TO COMPRESSION MOLDING 





BY CHARLES E. MARKHOFF* 


Since thermosetting molding ma- 
terials are not fully reacted when 
they reach the molder, the appli- 
cation of heat and pressure in the 
molding operation serves to com- 
plete the polymerization reaction. 
Compression, plunger, or transfer 
molding are the methods most 
commonly used to soften and to 
shape thermosetting molding ma- 
terials, as well as to cure these 
materials. 

In compression molding, the 
material, either loose or pre- 
formed, is placed directly into the 
open mold. As the mold is slowly 
closed, the material becomes 
plastic and is forced into all parts 
of the mold. The mold is kept 
closed for the time required to 
cure the part. 


Types of molds 
There are four general types of 
compression molds: 1) flash; 2) 
positive; 3) semi-positive; and 
1) landed-positive. (See Figs. 1 
and 2, right, and Figs. 3 and 4, 
p. 682.) The subcavity type, Fig. 5, 
p. 682, is a variation of type 4. 
The truly positive-type mold 
provides a tight fit between the 
force and cavity. Almost no ma- 
terial escapes during molding 
ind full pressure is maintained 
the material. Since 
naterial cannot escape, this de- 
ign is not widely used. Instead, 
the semi-positive and landed- 
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positive variations find greater 
acceptance. These designs permit 
the use of multiple-cavity molds 
since the excess material is free 
to escape. However, the two 
halves of the mold telescope to 
some degree; this telescoping 
maintains pressure on the mate- 
rial during the last of the closing 
cycle. Consequently, these de- 
signs are usually modified with 
sprues or flutes in the telescop- 
ing forces to permit easier escape 
of excess material. 

Flash molds permit the escape 
of material between the cut-off 
lands as the mold closes. The 
pressure on the material is less 
with this type of mold. A greater 
excess of material must be used; 
slow press closing is recom- 
mended, as is also the use of 
material having the proper plas- 
ticity. The initial cost is also jess. 


Application possibilities 
Compression molding is espe- 
cially applicable to the molding 
of large-area, deep-draw parts. 
Radio and television cabinets, in- 
strument housings, trays, and sim- 
iliar large parts are molded by 
this method. The size of the arti- 
cle which can be molded is lim- 
ited only by the tonnage and size 
of the available press equipment. 
In addition to large articles, com- 
pression molding is used to good 
advantage in the large-scale pro- 
duction of simply designed arti- 
cles such as buttons, closures, 





tableware, radio tube bases, elec- 
trical wiring devices, and similar 
products. On these smaller parts, 
multiple-cavity molds and/or 
automatic compression molding 
techniques have made important 
production savings possible. 
Compression molding is_ not 
normally recommended for intri- 
cately designed articles contain- 
ing undercuts, side draws, small 
holes, and inserts. The flow of 
the material under high pressure 
may distort or break pins and 
dislodge inserts. Such parts are 
usually made by transfer or 
plunger molding. However, the 
use of electronically preheated 
powder in compression molding 
appears to be overcoming some 
of these disadvantages. Less pres- 
sure is required to mold an arti- 
cle using preheated powder than 
using a preheated preform. This 
may broaden the application of 
compression molding. 


Transfer molding 


Transfer or plunger molding is 
the term applied to the process of 
molding articles by injecting the 
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Fig. 1: 
the flash type 





Compression mold of 





Fig. 2: Fully-positive type com- 


pression mold 






Fig. 3: Compression mold of 
the semi-positive type 


Fig. 4: Landed compression 
mold of the positive type 


molding material into the closed 
hot mold in a hot plastic state 
from an_ auxiliary chamber. 
There are two methods which fall 
under this classification: transfer 
or pot-type transfer and plunger 
or auxiliary ram transfer. 

In both methods, the material is 
forced from an auxiliary cham- 
ber to the closed mold where it is 
kept until the part has cured. 
Pot-type transfer has been large- 
ly replaced by the plunger 
method: of molding. Plunger 
molding has several advantages 
to offer over compression mold- 
ing. As mentioned previously, 
the filling of intricate molds or 
molds with long core pins or in- 
serts is better accomplished with 
plunger molding. In addition, 
shorter molding cycles are pos- 
sible with plunger molding. The 
loading time is shorter with 
plunger molding since fewer and 
larger preforms are used. These 
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can be preheated more rapidly 
and efficiently and handling time 
is reduced. Shorter curing times 
are possible, particularly in thick 
sections. This is true because ma- 
terial is heated as it is forced 
through the gate, Volatiles are 
also permitted to escape through 
vents and clearances around 
movable pins. 

The initial mold cost of a plun- 
ger mold is lower since deep 
wells are unnecessary and mold 
sections can be thinner than with 
compression molds. Easier fin- 
ishing is also possible with 
plunger-molded articles since the 
flash should be quite thin or non- 
existent. Gates can usually be 
made sufficiently small and so 
located that the removal is easy 
and inexpensive. 

There are a number of disad- 
vantages of plunger molding 
when compared with compres- 
sion molding. The material left 
in the pot and runners is com- 
pletely reacted and must be dis- 
carded. This loss is unavoidable 
and can represent a sizable per- 
centage of the weight of the 
pieces molded. Another disad- 
vantage is loss of mechanical 
strength with improved-impact 
materials containing fibrous fill- 
ers. 


Plunger molds 


Most plunger molds have been 
designed with the following con- 
ditions in mind: 1) minimum 
plunger pressure, permitting 
larger molding areas with the 
same clamping force, allowing 
15% safety factor for adequate 
clamping; 2) smallest runners 
possible to prevent waste; and 3) 
smallest gates possible to mini- 
mize finishing operations and 
provide faster curing cycles. 

In addition, individual hard- 
ened steel cavities and forces 
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should be mounted in the cha 
and force plates. Runners a; 
gates also should be hardened. 

hardened-steel block insert f, 
the gates is especially recon 
mended. The center of the blo 
at the bottor: of the pressu 
chamber shouid also be a har: 
ened-steel insert. All land are: 
should be ground and polish 
for maximum contact so that th 
material will not flash from th 
cavities and runners when th 
mold is closed. 

Circular or square runner: 
permit the use of lower plunge: 
pressures. Runners should be a 
short as possible to avoid precur- 
ing the material. Larger diamete: 
runners and gates are recom- 
mended in molding impact mate- 
rials in order to preserve the im- 
pact strength. Larger diameter 
runners are also recommended 
for heat-resistant materials since 
the heat transfer is faster with a 
mineral-filled material than with 
a general-purpose material. 

The gates should be located so 
that the removal may be accom- 
plished easily by simple finishing 
operation. Generally, the cavity 
should be gated into a heavy sec- 
tion. Care should be taken not to 
gate the cavity directly opposite 
a mold pin or other protrusion. 
Such a design could cause flow 
lines and weld lines which mar 
the appearance and may decrease 
physical strengths. If possible, 
the gates should be located so 
that the entering stream of ma- 
terial does not directly strike a 
polished mold surface. 

Proper venting is essential to 
successful plunger molding. 
Vents permit quick escape of air 
and gas. Vents should be located 
at the point which fills out last. 
This is usually, but not necessar- 
ily, the point farthest from the 
gate. Proper venting will permit 
rapid filling of the mold, give 
shortest cycles and cures and 
help avoid sticking and staining 
problems. Vents 2 to 5 mils in 
depth and 4, to % in. wide are 
common. 


Miscellaneous factors 

The success of a molding op- 
eration is not solely dependent 
upon the method chosen. Other 
important factors are: the proper 
selection of material; whether or 
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to preform; type of preheat- 

whether to use an automatic 
eration; mold design; and, last 
it not least, the design of the 
ticle to be molded. 
Good mold design must start 
ith the design of the piece. 
Vith the emphasis being placed 
1 automatic molding operations, 
his principle is more important 


today than ever before. In orde: 
for a molding operation to be 
completely automatic, the part 
must mold and be ejected with- 
out trouble every cycle. To 
achieve this type of operation, 
one must begin with the proper 
design of the part and follow 
through with the proper design 
of the mold 


COMPRESSION MOLDING ALKYDS 





BY J. J. MOYLAN 


Continuing research on alkyd 
molding compounds has resulted 
in the development of many types 
since their introduction more than 
ten years ago. While the general 
characteristics of fast cure and 
low pressure requirements are 
common to all of these com- 
pounds, they may be divided into 
three different groups  corre- 
sponding to physical form before 
molding. 

Granular materials: The physi- 
cal form of materials in this group 
is that of a free-flowing powder. 
Thus, these materials readily lend 
themselves to conventional mold- 
ing practices such as volumetric 
loading, preforming, and high- 
speed automatic operations. These 
materials have found extensive 
use as high-grade electrical in- 
sulation, especially in the elec- 
tronics field. Typical applications 
are television tuner segments, 
electronic tube bases and sockets, 
resistor housings, etc. 

Putty materials: This group 
contains materials which are fur- 
nished in soft, putty-like sheets. 
They are characterized by very 
low pressure requirements (less 
than 800 p.s.i.) and find use in 
molding around delicate inserts 
and in special loading problems. 
The molder of these types cus- 
tomarily extrudes the material 
into a ribbon of a specific size 
which is then cut into preforms 
before molding. Putty materials 
have found widespread use in 
encasing electronic components 


such as capacitors, resistors, 
small coils, etc. 
Reinforced alkyd materials: 


Among recent additions to the 
alkyd family are materials which 


ilendale-Plaskon Laboratory, Barrett Div 
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combine the molding characteris- 
tics of polyester resins with the 
reinforcing action of fibrous glass 
fillers to attain very high strength 
These materials have found wide- 
spread use in such applications as 
insulating brackets and_ bases, 
rocker rings, circuit breakers, 
heavy-duty coil forms, and simi- 
lar applications where high 
strength and good electrical char- 
acteristics are important. In many 
cases they have replaced assem- 
blies of metal and insulating ma- 
terials. Recent developments in 
materials of this type include a 
compound having markedly su- 
perior handling characteristics. In 
addition, alkyd materials hav- 
ing small percentages of glass 
fibers, intermediate in strength 
properties and cost, are now 
available, as well as materials 
containing sisal and other fibers 
for reinforcements. 

Within each of the three groups 
of alkyd materials described 
above, several distinct types are 
available. For example, some 
self-extinguishing, 
some have approval under mili- 
tary specifications, some have 
improved high-humidity perform- 
ance. The manufacturers’ litera- 
ture on these materials should b2 
consulted before selecting a ma- 
terial for a specific application. 


types are 


Presses and equipment 


Although full realization of the 
advantages of molding alkyds is 
best attained through the use of 
high-speed, lightweight equip- 
ment, nearly all modern com- 
pression presses are suitable for 
use with these materials. Some 
presses may be encountered, 
however, which are so slow that 
it is necessary to speed the ram 
travel by use of a high-volume 
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pump or to decrease the amount 
of travel by mounting the mold 
on blocks to reduce daylight. Be- 
cause of the low-pressure mold- 
ing characteristics of alkyds, the 
high-pressure line may some- 
times be cut out completely and 
only the low-pressure side of the 
system used. In general, not more 
than 4 sec. should elapse before 
charg'ng the mold and applying 
full pressure in the case of granu- 
lar and putty types, or 8 sec. in 
the case of fibrous glass-rein- 
forced material. 

In selecting a press to operate 
a specific mold for alkyds, the fol. 
lewing rule should prove useful 
for average draws, the pres: 
shoud furnish about 1500 p.s.i 
over the projected area of the 
cavity and lands for molding 
granular alkyds; about 800 p.s. 
for alkyd putty; and about 200 
p.s.i. for glass-reinforced alkyd 

Marked savings in labor, main- 
tenance, floor space, power costs, 
and depreciation are _ possible 
through the use of presses spe- 
cifically designed for use with 
alkyd materials. Detailed infor- 
mation and 
available directly from the manu- 


specifications are 
facturers. 


Design and construction 
Alkyd parts are in successful 
production in positive, semi-posi- 
tive, and flash molds. In general, 
the semi-positive and _ positive 
types are recommended to obtain 
uniformly dense parts with low- 
est shrinkage. Flash types, since 
they rely on the back pressure of 
the material for density, do not 
usually produce parts of maxi- 
mum density due to the soft flow 
characteristics of alkyd materials. 
However, flash molds are fre- 
quently used with alkyd putty 
because of its low bulk factor. In 
any case, the use of polished, 
hardened, 
molds is recommended. 


chrome-plated _ steel 
Positive and semi-positive 
molds should be designed for 
enough freedom to allow escape 
of material to prevent over-pres- 
suring. Punch clearances on posi- 
tive molds of the order of 0.004 
to 0.005 in. are generally recom- 
mended for the granular and 
putty types. Slightly greater 
clearances are customarily used 
for glass-reinforced materials. Ex- 
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Fig. 1: Minimum cure time vs. temperature 


ous thicknesses of alkyd granular and putty 


cessive clearances are to be 
avoided since they reduce the 
effective molding pressure on the 
material, and thereby cause a re- 
duction in strength. 

An allowance of 0.004 to 0.007 
in./in. should be allowed fo: 
shrinkage from cold mold dimen- 
sions in the case of compression 
molded parts; transfer or plunger 
molding will result in somewhat 
higher shrinkages. This shrinkage 
is dependent upon mold design, 
shape of the piece, and in some 
cases on the pressure and tem- 
perature of the operation. It is 
highly reproducible on a given 
part. There is no measurable 
after-shrinkage on alkyd parts 
over an extended period since 
there are no residual volatiles or 
continuing chemical reactions in- 
volved after molding. 

The use of transfer- or plunger- 
type molds is not generally rec- 
ommended for molding putty or 
granular alkyd. In many such 
molds the plastic phase is too 
short to permit the material to 
complete its travel through the 
gates and runners before cure sets 
in. Precuring, even when it does 
not preclude complete filling of a 
mold cavity, can result in poros- 
ity, uneven density, and incom- 
plete fusion. Such conditions ob- 
viously lead to loss of mechanical 
and electrical properties and to 
sharp deterioration in water re- 
sistance. In some cases, defects 
occurring in a transfer molded 
piece may be concealed to the eye 
but will cause trouble in testing 
or in service. 

On the other hand, there are 
applications successfully in pro- 
duction on transfer molds in 
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granular material. These transfer 


molds meet the following design 
requirements: 

1) relatively small pieces to be 
molded; 2) cavities grouped very 
closely to the transfer pot; and 
3) very wide open runners and 
liberal gating. 

It has also been noted that 
parts molded in transfer cavities 
gated at two locations show poor 
mechanical strength, especially at 
the weld line. In general, parts 
molded by either straight transfer 
or plunger methods are lower in 
mechanical strength and lower in 
electrical insulating properties 
than similar parts molded by 
compression molding. 

Reinforced alkyd may be 
transfer molded but the strength 
of such pieces is somewhat lower 
than that of compression molded 
pieces, the magnitude being al- 
most entirely dependent on the 
size of the gates and the number 
of times the material changes 
direction before entering the cav- 
ity. Since these changes are de- 
pendent upon design, pieces will 
have to be tested individually in 
order to determine the suitability 
of the material for specific appli- 
cations. 

Multiple gates should normally 
be avoided because of the knit- 
ting effects between gates. An 
exception to this is the transfer 
molding of circular pieces for 
which knitting must occur to fill 
the cavity. In such cases, continu- 
ous circular gating is recom- 
mended. Better strengths are 
usually achieved by gating at the 
end of the piece rather than in 
the middle. When shrinkage 
tolerances are critical, it is recom- 
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various thicknesses of reinforced alkyd materia 


mended that both transfer ran 
and clamping pressures be suf 


ficient to insure dense pieces 


Molds 


To date, most alkyd molding 
has been done in molds utilizing 
conventional mold steels hard- 
ened by standard heat-treating 
methods. Other metals have been 
used for experimental and short- 
run molds. Some _ production 
molds have been chrome-plated 
while others are only highly 
polished, depending upon the pre- 
ferences of the mold designer. The 
fact that the alkyds can be molded 
at low pressures has presented 
the possibility of using other than 
steel molds. 

Alkyds, being mineral-filled 
materials, are somewhat more 
abrasive than general-purpose 
ureas or phenolics, and somewhat 
greater mold wear may be an- 
ticipated. Because of lower mold- 
ing pressure and the greater 
plasticity of the alkyds, mold 
wear is not as great as it is with 
mineral-filled phenolics. The use 
of minimum pressures that permit 
satisfactory molding tends to re- 
duce the effects of mold wear. 

The usual precautions on de- 
sign of pieces for thermoset mold- 
ing should be followed. Particular 
attention should be paid to the 
use of flowing curves and gener- 
ous radii rather than sharp knife 
edges. Sections should not be de- 
signed in any case for less than 
\e-in. thickness, and projections 
and ridges should be designed 
w.th generous allowances for ma- 
terial. 

The fast-curing characteristics 
of alkyd molding compounds 
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of course, be taken into 
jeration when designing the 
yer of cavities for a given 
iction mold. The high pro- 
on rate per cavity of these 
ials represents a definite 


gs in tooling cost 


special considerations 
‘ommon characteristics of all 
s-reinforced polyester mold- 
compounds should be consid- 
in designing parts. Some of 
characteristics are: 1) a 
lency to trap air in unvented 
toward 


ws; 2) a _ tendency 


rnal porosity and _ internal 
king in heavy sections; 3) a 
ndency to crack or show poor 


fiber 


curs due to flow obstruction: 


trength when alignment 
1) a tendency to have relatively 
poor strength in thin sections; 
5) a tendency to show porosity 
or poor end-fill on long, restricted 
flows; and 6) a tendency to show 
relatively poor dielectric strength 
in thin sections or in areas where 
fiber alignment may be normal to 
the conducting surfaces. 

Although solutions to these dif- 
ficulties may not always be pos- 
sible through design alone, it may 
frequently be possible to avoid 
trouble by their careful consid- 
eration at the design stage. 

Air entrapment in blind draws 
may frequently be overcome by 
venting at the top with a work- 
ing pin. Sharp corners and square 
edges at the top of draws should 
be avoided in favor of radii 
whenever possible. It may also be 
possible to design the part so that 
the place where air may be 
trapped is isolated to a small area 
where it may be easily vented. 

Although the internal porosity 
or internal cracking frequently 
encountered in sections heavier 
than % in. may not interfere with 
the function of most parts, it may 
become a prime consideration if 
the section must be drilled or 
tapped or if electrical contacts 
carrying high voltage are to be 
molded in. In such cases, heavy 
sections should be avoided. 

When the material flows around 
obstructions such as core pins, a 
certain amount of fiber alignment 
esults. If the flow continues for a 
hort distance beyond such points, 
the fibers tend to regain their 
random orientation and a good 





knit results. However, if the ob- 
struction is near the end of the 
flow such as the extreme edge or 
top of the part, the fiber align- 
ment may result in poor knitting 
or cracking. For this reason, loca- 
tion of core pins at extreme edges 
is to be avoided wherever pos- 
sible. Otherwise, it may be neces- 
sary to use a vent or bleeder to 
obtain flow for a sufficient dis- 
tance past the obstruction to ac- 
complish good knitting. 

Although sections thinner than 
0.015 in. be successfully 
molded, the strength characteris- 
tics are quite low due to fiber 
alignment and fiber breakage. In 
general, 


may 


greater than 
0.040 in. are to be recommended. 


sections 


Because of the fast-curing char- 
acteristics of the material, it may 
be difficult to fill parts having 
long flows, especially if the flow is 
restricted by thin sections, core 
pins, inserts, etc. Although load- 
ing techniques may overcome 
this, it is recommended that long 
draws be accompanied by gen- 
erous sections. 

Fibrous glass-reinforced mate- 
rials may show good dielectric 
strength by standard test methods 
in which electrode configuration 
and specimen shape and thickness 
are carefully specified. However, 
in actual applications in which 
voltage stresses may be concen- 
trated at sharp corners and in 
which thinner sections may con- 
tain fiber-resin interfaces or other 
nonhomogeneous areas extending 
from surface to surface, glass-re- 
inforced materials may show 
much lower dielectric strength. 


Preheating and preforming 


Although preheating of the 
granular or putty type is seldom 
necessary or desirable, reinforced 
alkyds are frequently preheated 
before weighing the mold charge 
to improve their handling char- 
acteristics. This is usually done 
in an air-circulating oven main- 
tained at 130 to 140° F. for a 
period of 10 to 15 minutes. 

It is also possible to use elec- 
tronic preheating on reinforced 
alkyd. In this case the bulk factor 
is customarily reduced by me- 
chanical or manual compression. 

Because of the low bulk factor 
of the granular alkyds (approxi- 
mately 2:1), it is seldom neces- 
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sary to preform these materials 
However, they will preform with 
ease on conventional equipment 
when necessary. The preforming 
pressure is much less than that 
required for phenolic or urea ma- 
terials. To avoid excessively 
dense preforms, it is customary 
to reduce the pressure of the 


preforming machines to about 
one-fourth the amount used fo1 
preforming the conventional 
thermosetting materials. 

As previously mentioned, the 
putty materials are usually pre- 
formed by extrusion. Extruders 
of both the screw type and the 
plunger type are in common use 
on these materials. An alternate 
method is to roll the putty into 
sheets of the desired thickness, 
from which ribbons or slugs may 
be cut and used as preforms. 

Because of the relatively high 
bulk factor of the 
types, preforming of the 
material is 


reinforced 
some 
usually 
This is often done by simple hand 
compression after warming to 130 
or 140° F. as previously men- 
tioned. Mechanical 
methods are sometimes used and 


necessary 


preforming 


machines have recently been de- 
veloped to extrude material of 
this type into continuous ribbons 
or ropes, from which preforms 
may be cut. 

In reinforced alkyds, the shape 
of the preforms will have a defi- 
nite effect on the flow character- 
istics of the material within the 
mold. For this reason, some ex- 
perimenting with preform shapes 
may be necessary. In general, the 
preform should approximate the 
shape of the mold but should be 
somewhat smaller to insure some 
flow of material. Multiple pre- 
forms are to be avoided because 
weak sections may be encoun- 
tered at the interfaces or knit 
lines. 


Molding techniques 

The resin characteristics of 
alkyd molding compounds are 
such that the material goes 
through the very low viscosity 
phase momentarily when heat and 
pressure are applied. This low 
viscosity phase makes possible the 
complete filling of the mold at 
pressures much lower than re- 
quired for other thermosets. 

This phase is followed by a very 
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rapid exothermic reaction which 
develops heat in excess of the 
mold temperature and which is 
responsible for the rapid cure of 
the material. 

Since the reaction is a cross- 
linking polymerization, no prod- 
ucts are given off in gaseous form; 
therefore, no breathing or holding 
is necessary 

Because the heat resistance of 
the material is relatively high, it 
is possible to leave parts in the 
mold at recommended molding 
temperatures for extended pe- 
riods without risk of burning o1 
overcure 

The most common molding dif- 
ficulties experienced with alkyd 
molding techniques are precure of 
the material or use of excessively 
high molding pressures, or a com- 
bination of both. 


Molding temperatures 


The range of recommended 
molding temperatures extends 
from 270 to 330° F. In the ma- 
jority of cases, mold temperatures 
in the range 300 to 320° F. will be 
most suitable. (See Figs. 1 and 2, 
p. 684.) In extreme cases, where 
long thin draws or slow presses 
are involved, temperatures as low 
as 250° F. have been used. How- 
ever, the use of such low tem- 
peratures may tend to promote 
sticking, especially on mold sur- 
faces which are not chrome- 
plated. 

Under ordinary conditions, 
alkyd materials have good release 
characteristics and no lubrication 
is necessary to insure ejection 
from the mold. Hardened, 
chrome-plated steel surfaces are 
recommended. When sticking is 
encountered, it is usually due to 
too much pressure or insufficient 
temperature. When a mold has 
been running phenolic material, 
it is recommended that it be 
cleaned by running a few charges 
of urea or melamine before the 
alkyd is introduced, since the 
presence of phenolic resin, even 
in minute quantities, inhibits the 
cure of alkyd. Before returning a 
mold to the use of phenolic ma- 
terials after running on alkyd, the 
same procedure should be fol- 
lowed. 

In the transfer or plunger mold- 
ing of reinforced alkyds, plunger 
pressures are largely dependent 
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upon gate size. In general, a pres- 
sure which will bring the plunge 
home in about 7 sec. is recom- 
mended. However, successful 
cycles are in use with plunge! 
times in the range from 3 to 12 
seconds. Longer times are apt to 
cause precuring in the transfer 
pot or in the runners and gates 


Inserts 

Because of the fact that alkyd 
materials have no after-shrink- 
age, inserts must be provided with 
generous knurls or undercuts to 
insure good gripping. Because of 
the soft-flow, low-pressure char- 
acteristics of alkyds, especially in 
putty form, many jobs involving 
delicate inserts have been run in 
these materials which could not 
be run successfully in any other 
thermosetting material. 


Storage 

An understanding of proper 
storage conditions for alkyd is 
perhaps more important than in 
the case of other plastics. The 
alkyd compounds are by nature 
more reactive than other thermo- 
sets and are, therefore, more 
sensitive to handling and storage 


conditions. Hence special ca 
should be taken to follow t 
manufacturers’ specific stora; 
recommendations 
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COMPRESSION MOLDING MELAMINE FORMALDEHYDE 





BY H. J. WEST* 


P roperties of melamine form- 


aldehyde molded parts vary 
according to the type of filler em- 
ployed, but the moldings are gen- 
erally highly resistant to water, 
mild acids, and alkalies and pos- 
sess excellent dielectric strength 
and arc resistance. The alpha- 
cellulose-filled grades offer un- 
limited color, abrasion resistance, 
and durability. By the use of 
special fillers such as chopped 
cotton fabric, fibrous glass, or 
asbestos, specific properties may 
be emphasized for many im- 
portant industrial applications. 


Storage and handling 


Storage under suitable condi- 
tions is of considerable impor- 
tance in maintaining the as- 
shipped flow characteristics of 
melamine molding materials. 

It is good practice to store at 
temperatures below 70° F. al- 
* Plastics and Resins Div., American Cyanamid 


Co., 30 Rockefeller Plaza, New York 20, N.Y. 
References were prepared by the editors. 


though the material should be 
allowed to warm up to at least 
70° F. before charging the mold 
or preform machine. Attempting 
to preform too-cold material may 
cause unsatisfactory preform 


hardness. 


Preforming 


All standard commercial pre- 
forming machines should handle 
melamine granular molding ma- 
terial satisfactorily. 

Preforming pressures range 
from 10,000 to 40,000 p.s.i. and 
depend on the size of the pill, the 
grade of material, the tempera- 
ture of the material and speed of 
pressing. Pills must be hard 
enough to hold together during 
handling, but if too hard they 
may give poor molded parts. Pill- 
break marks may appear on 
articles molded from pills which 
are too hard. 

The importance of temperature 
of the material in preforming is 
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strated in Fig. 1, right. The 

forms will be too soft if the 

nperature of the material is too 

w. During the winter months 

molding compound may be 
cposed during transit or in un- 
ated storage to prolonged sub- 
om temperatures. To bring the 
aterial to preforming tempera- 
ire, it may be necessary to store 
in a heated area for a day or 
ore. Best results are obtained 
when the temperature of the ma- 
terial is 70 to 85° F. 

When 
powder or bulk material with 
hand dies, they are harder in 
omparison with pills made by 


pills are made from 


automatic machines because of 
longer dwell under pressure. For 
this reason, large pills are some- 
times hand pressed under reduced 
pressure. The longer dwell has an 
additional advantage in allowing 
more complete escape of en- 
trapped air, giving a more dur- 
able pill. 

In general, dies used for pre- 
forming melamine molding com- 
pounds should be of the highest 
quality steel hardened to 56 on 
the Rockwell C scale, polished to 
a high commercial finish, and hard 
chrome-plated. A taper of 0.002 
in./in. on the diameter (0.001 in. 
in./side) is desirable to ease ejec- 
tion and prolong the life of the 
dies. Figure 2, p. 688, shows satis- 
factory ranges for 
punch and die using granular 


clearance 
molding material. 


Preheating 


Melamine molding compounds 
can usually be preheated by any 
accepted method, but high-fre- 
quency preheating is most com- 
mon and generally gives the best 
results. Preheating is strongly 
recommended to obtain’ the 
shortest molding cycles and to 
develop optimum properties and 
best appearance. 

High-frequency preheating is 
most effective with preforms but 
granular material can be so 
heated if placed to a uniform 
depth in a shallow glass or poly- 
ethylene container. Variations in 
depth will result in nonuniform 
temperature in the charge. 

Rag-filled materials can be 
haped by hand and placed be- 
tween the electrodes. 

There is a normal variation in 
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the thickness of preforms which 
cannot be avoided. If preforms of 
different thicknesses are placed 
side by side in an electronic pre- 
heater, they will not heat uni- 
formly. One way to avoid this is 
to stack the pills during preheat- 
ing. The ideal situation is to em- 
ploy square or rectangular pre- 
forms which can be placed on 
edge, thereby eliminating the 
thickness variation. This is par- 
ticularly advantageous 

multiple pills are required. 

The temperature range usually 
suggested for preheated melamine 
compounds is 220 to 250° F. The 
preform has usually reached a 
satisfactory temperature when it 
begins to swell and a small frac- 
ture appears at the periphery. 
Some large moldings are made 
with granular load preheated to 
200° F. in a polyethylene or glass 
container. 

Rotary-can preheating is usu- 
ally less efficient than the high- 
frequency method but good re- 
sults can be obtained if prope: 
care is exercised. The containers 
must be carefully cleaned be- 
tween heats to prevent overheated 
material from contaminating the 
subsequent charges. 


where 


Molding temperature 
and pressures 

Melamine formaldehyde mold- 
ing materials, like other thermo- 
setting materials, soften and de- 
velop plastic flow under the heat 
and pressure of the molding 
operation. As the molding pro- 
gresses, the heat induces a chemi- 
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Preform hardness vs. material temperature 


cal condensation reaction and th: 
material cures to a rigid, infusibl 
molded part. The mold must be 
filled out with the material at 
maximum density before cure is 
allowed to develop. Time must 
also be allowed for moisture to 
escape before the material is fully 
cured. 

Care must be exercised to in- 
sure that the material in the 
mold becomes uniformly heated 
throughout before closing the 
mold. Material in close contact 
with the walls of the mold may 
become too plastic before the rest 
of the charge is softened. Then, 
as the mold is closed, the soft ma- 
terial can be forced out before the 
remainder is properly densified 
It is possible for the material ad- 
jacent to the wall to cure before 
full pressure is applied, resulting 
in a molding with a weak, poorly 
densified shell. 

If moldings have adjacent sec- 
tions of different thicknesses, too 
high a molding temperature may 
give both overcured thin sections 
and undercured heavy sections 

Because of the behavior of the 
material during molding, the tem- 
perature vs. cure curve for each 
grade of material must be con- 
sidered in relation to the size and 
design of the part in determining 
the optimum molding conditions 

The rate of cure for any specific 
material is solely a function of 
temperature. Actual cure times 
may range from a fraction of a 
minute at 330 to 340° F. for mold- 
ing buttons, to 3 to 5 min. for 
heavy moldings with mineral- 
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Fig. 2: Recommended punch and die clearances for granular melamine material 


filled melamine molding material 
Typical cure times for some dif- 
ferent grades of commercial ma- 
terials are shown in Table I, be- 
low 

Melamine resins are consider- 
ably less critical than urea resins 
in regard to temperature and 
duration of cure, resembling the 
phenolics more closely in mold- 
ability. It is relatively easy to im- 
pair the properties of ureas by 
overcure or “burning,” whereas, 
because of much better heat re- 
sistance, melamine resins are 
much less sensitive to overcure. 

Buttons and closures can be 
molded at high temperatures with 
fast cycles since the flow involved 
is of minor degree and the sma!] 
cavity charge quickly reaches 
mold temperature. Large pieces 
requiring a high degree of flow 


in the mold and the transfer of 
heat through a mass of material 
require a longer cycle at lower 
temperature. 

Pressure depends on _ several 
factors which include the size of 
the part, the depth of draw, 
whether or not the material is 
preheated, and the flow or 
plasticity of the material being 
molded. Typical compression 
molding pressures range from 
1500 to 5000 p.s.i. Transfer mold- 
ing operations require pressures 
from 4000 to 20,000 p.s.i. 


Flow characteristics 

The degree of flow or plasticity 
of the molding material under 
molding conditions is an ex- 
tremely important factor. It has 
a bearing upon the kind of mold- 
ing that can be made, the quality 





TABLE |: Typical cure times at various temperatures for melamine 
molding materials’ 





Grade Temperature 
°F. 
Alpha cellulose 310 
filled? 320 
340 
Cotton fabric 300 
filled 320 
340 
Modified melamine 310 
alpha cellulose 320 
filled 330 
Mineral filled 310 
320 
330 
Glass filled 300 
1 Data are based on 4-in, disks of “%- and %-in 


Cure Time 


Ig-in. disk Y%4-in. disk 
90 sec. 2 min. 15 sec. 
60 sec. 3 min. 00 sec. 
50 sec. 1 min. 50 sec. 
3 min. 30 sec. 4 min. 15 sec. 
2 min. 45 sec. 3 min. 30 sec. 
2 min. 00 sec. 3 min. 00 sec. 
2 min. 00 sec. 3 min. 00 sec. 
1 min. 45 sec. 2 min. 45 sec. 
1 min. 30 sec. 2 min. 30 sec. 
1 min. 45 sec. 2 min. 30 sec. 
1 min. 30 sec. 2 min. 15 sec. 


1 min. 00 sec. 2 min. 00 sec. 
1 min. 05 sec. — 


thickness compression molded of cold granular 


materials. 2 Cure to acid boil test. ® Cure to appearance 
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and properties of the molded 
and the type of mold that ca 
used. Flow must continue u 
the mold is completely filled 
under maximum pressure. S) 
parts of simple design are | 
molded with stiff material. La 
objects require the use of ea 
to-flow soft grades that will 
out the mold before the mat« 
sets. Fast-curing stiff grades . 
not be transfer molded since 
may occur before the material 
completely transferred. 

The alpha-cellulose-filled me! 
mine formaldehyde molding n 
terials are generally supplied 
varying grades of plasticity, desi 
nated as soft, medium, or ha: 
The softer grades are primari 
designed for use in transfer mold 
ing, high-speed plunger molding 
or compression molding of rela 
tively large parts. The stiffest 
grades are used for molding 
buttons and other small parts. 

Impact materials are normal! 
available in a _ general-purpos: 
plasticity. 

The industrial grades of mela- 
mine formaldehyde molding ma- 
terials—comprising wood-flour- 
filled material and mineral-filled 
material—are often used fo 
molding parts for the electrical 
industries. Many industrial parts 
are of intricate design with metal 
inserts and are usually transfer 


molded. 


Decorative effects 

Beautiful molded-in decorativ: 
effects can now be developed in 
alpha-filled melamine moldings 
by the use of resin-impregnated 
alpha-paper foils which have been 
printed with a decorative design 
In using these foils, the compres- 
sion molding operation is con- 
ducted in the usual manner and 
continued until the part is cured 
sufficiently to hold together well 
The mold is then opened and the 
foil inserted with its printed side 
down. The mold is then slowly re- 
closed, full pressure applied, and 
held for final cure. 

At the present time, most foils 
are flat sheets so that draw pos- 
sibilities are limited. 


Shrinkage 

Shrinkage is an unavoidable 
phenomenon that occurs in vary- 
ing degrees in the molding 0! 
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, of all thermosetting ma- 


Is. It occurs in two stages 


ng the actual molding opera- 
and during the subsequent 
s of the molded part in serv- 
The two stages are known as 
ld shrinkage and after-shrink- 
The latter is mainly caused 
continued loss of moisture 01 
ing out of the part and con- 
ies until the moisture content 
n equilibrium with the ambient 
lative humidity. Even then, di- 
ensional changes may still take 
ce through absorption of mois- 
re under cool damp conditions 
llowed by drying under warm, 
w-humidity conditions. 
Typical shrinkage ranges fo 
elamine molding materials are 
hown in Fig. 3, right. The values 
hown are given in mils/in. based 
na 4 by %-in. molded disk. 
The degree of shrinkage varies 
vith the 
1) Type of material: Shrinkage 


following five factors: 


aries widely according to the 
grade of melamine formaldehyde 


The 


ellulose-filled unmodified mela- 


nolding material. alpha- 
mine materials show the highest 
mold and after-shrinkage, where- 
as relatively low shrinkage is ob- 


tained with mineral-filled and 
mpact grades. For example, a 
typical asbestos-filled material 


gives a combined mold and after- 
shrinkage of approximately 7 


mils/in. and shows extremely 

zood dimensional stability unde 

environmental changes. 
2) Plasticity of 


Shrinkage 


materials 


generally decreases 


with stiffer flow since more of 
the chemical change has been 
effected in the material before 


molding. 

3) Preheating: Preheating aids 
n removing volatiles before 
nolding, thereby reducing shrink- 
ge. This is particularly important 
when using soft 
molding, that would 
show high shrinkage. 
Preheating helps in holding after- 
hrinkage within a normal range 

4) Method of molding: Ample 
breathing of the mold permits 
escape of volatiles and may re- 
luce after-shrinkage. 

5) Design of the molded piece: 
Adverse effects caused by shrink- 
ge on aging can be minimized by 
ood design of the molded part. 
Nonuniformity of thickness in a 


material, for 
transfer 


normally 


molded piece tends to product 


unbalanced shrinkage and con- 


sequent warpage. In the design 
of a piece in which adjacent thin 
and thick sections are necessary 
generous fillets should be used in 
order that the change in dimen- 
Thus, 


the best design is one in which 


sion will not be abrupt. 

wall thicknesses are uniform 
Material with high shrinkage on 

used with 


aging should not be 


arge metallic inserts or when th 


part is to be used in an assembly 
which would prevent the release 
of strains set up in shrinkage 


Molding variables 


A satisfactory molding cycle 


frequently depends partly upon 
the behavior of the mold itself; 
the procedure that will give the 
best results must be worked out 
by trial and error. The following 
observations should be helpful. 


Gassiness: This is evident in 


the form of blisters or streaks of 
a lighter or darker shade than the 
main area. It is usually caused by 
the trapping within the mold, o1 
in the molding, of water or vola- 
tiles. Sometimes it may be cor- 


rected by increasing the cure 
time, but usually, measures must 
be taken to release the volatiles 
has completely 


before the part 


cured. This may be done with a 


“breathe,” which is accomplished 


ly to 1 


by opening the mold 1 in 
while the charge is still plastic, 
holding it open for a second o1 
completing the 


two, and then 


molding cycle 


Similar results may be cbtained 
by partially closing the mold and 
holding for a few seconds before 
the final closing. This is called a 
mold preheat cycle 

Poor 


show as voids within the piece or 


densification: This may 


as a rough or pitted surface. It 


may be caused by any one or a 

























































































- 
e2 3 
3 5S & - 
2 v o 2 3 3 
> . => = = 
33 - 35 i © 
gz sath ZV _ $ 
= § = ys fo) 4 ° 
= = i 34 £ 5 
=x rw) = a = uw 
10 10 
9 x 9 
8 sttatinaescanenitinaiieasssencne| 8 
7 {7 
} 
6 reopen eccesesseeenemmmeiecsened 6 
5 a } 
4 4 
3 After Shrinkage 3 
% 2 48 Hrs. at 220°F i g 
é ] — ] 
& 10 10 
< 
zg 9 —o eyigne 49 
a 
2 8 |—-— ———____—_—__——_ 8 
= 7 | — » ———_ —j7 
6 — —_——— —_————- —~j 6 
5 —_—-— ———- ——; § 
4 J ———_—_——— ——j 4 
3 _ 3 
2 MOLD SHRINKAGE ie dma 2 
1 Pl ames | 








Fig. 3: Mold shrinkage and after-shrinkage of various melamine molding 


compositions (based on %- by 4-in. compression molded disk) 
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combination of the following: too 
stiff a material (i.e., material sets 
before the flow is complete); too 
under- 
charging the mold; and too fast 


low molding pressure; 


or too slow mold closing. A study 
of the molding conditions should 
pinpoint the trouble. 

Dead spots: These are generally 
white spots in the surface of the 
piece. They indicate the presence 
of prematurely cured material. 
This may result from the presence 
in the granules of material over- 
cured during preheating, or from 
too slow a mold close at too high 
a mold temperature. 

Flow and weld lines: Sometimes 
streaks or definite lines may ap- 
pear where material has flowed 
and knitted together. There are 
several possible causes: 1) use 
of too stiff a grade of material; 
2) excess cure in the transfer pot 
in transfer molding; 3) because 
material has flowed around a pin; 
and 4) because of turbulent flow. 
Breathe cycles may increase this 
problem. 

Color segregation: This is usu- 
ally evident as a mottled surface. 
A slower application of heat dur- 
ing preheating together with a 
higher final preheat temperature 
and then a lower temperature in 
the mold may help. A relatively 
slow mold-closing cycle is also 
often helpful. 

Tear lines: Sometimes definite 
breaks will appear in the molded 
surface. They are usually a result 
of breathing the mold for too long 
a period or too late in the mold- 
ing cycle. Adjustment of the 
breathe cycle will usually correct 
the trouble. 

Pill break marks: These are 
surface defects caused by the use 
of excessively hard preforms re- 
sulting from preforming with too 
high a pressure. 

Degree of cure: Parts that have 
been molded with the cure cycles 
recommended by the supplier of 
the molding material and which 
have satisfactory appearance will 
generally be well cured. Under- 
cure may show up in the form of 
poor gloss or blisters. Overcure 
may cause surface crazing and 
can affect the strength of the part. 

The cure of alpha-cellulose- 
filled or fabric-filled material can 
be evaluated by submitting a test 
piece to a 10-min. boil in sulfuric 
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acid of 0.8% 
properly cured part will show no 
chalking. Bad undercure will be 
evident as heavy chalking. 


concentration. A 


Glass fiber-filled 


The foregoing considerations 
apply equally well to all grades 
of melamine resins, but additional 
precautions are required for the 
glass-filled grades. Because of 
outstanding electrical and me- 
chanical properties, glass-filled 
materials are finding increasing 
industrial acceptance, but they 
are somewhat more critical to 
mold. Careful mold cycling is 
essential to obtain parts with 
optimum properties. 

The glass-and-melamine resin 
compound has these unusual 
characteristics: 1) the resin does 
not impregnate glass fibers; 
2) during molding only the resin 
softens and flows; and 3) the resin 
can flow away from the glass dur- 
ing mo'ding, giving sections with- 
out reinforcement. 

To minimize problems caused by 
this behavior, the following pro- 
cedures are suggested: a) mold- 
ing pressures should be 2500 to 
3509 p.s.i., as excessive pressure 
contributes to resin segregation; 
b) mold temperatures should 
range between 280° F. for large 
parts and 320° F. for small parts; 
c) straight-close cycles should be 
avoided; d) high-frequency heat- 
ing should be used whenever pos- 
sible; e) time of cure should not 
be appreciably longer than that 
necessary to give a blister-free 
part. 

Glass-filled materials may have 
to be hand preformed although 
the granular grade can be pre- 
formed on commercial automatic 
equipment with adequate care. It 
is most advantageous to use high- 


frequency preheating and to p 
heat as hot as possible. The m 
should be “breathed” at least or 
to eliminate volatiles. These p 
cautions should lead to the p 
duction of good molded parts 
good molding will show a unifo 
grayish color and show no spx 
ting or staining when it is su 
jected to various types of ink 
dye solution. 
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COMPRESSION MOLDING UREA FORMALDEHYDE 





BY R. A. TILEY* and H. J. WEST* 


| ntroduced to industry more than 
20 years ago, urea formaldehyde 
molding compounds were the first 
thermosetting materials available 
in an unlimited range of color. 
Representing new concepts in 
molding speed, surface hardness, 
abrasion resistance, grease, oil, 


. American Cyanamid Co., 30 Rockefeller Plaza, 
New York 20, N. Y 


solvent, and heat resistance, urea 
formaldehyde molding com- 
pounds opened up broad new 
fields of application for molded 
plastics. They are, however, some- 
what critical in behavior and must 
be handled by the molder with 
due respect to their fast thermo- 
setting characteristics. 

Under the influence of heat and 
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sure, molding compounds of 

formaldehyde pass through 

characteristic cycle of flow, 

and cure. Chemical conden- 
ion is involved during the cure 
th the liberation of volatile ma- 
ials, mainly water. To produce 

highest-quality moldings, it 
necessary for the molding cycle 
be so devised as to allow for 

effect of these chemical and 
ysical changes. 

In comparison with melamines 

phenolics, ureas are somewhat 
lore sensitive to heat during the 
early stages of cure; conse- 
quently, the precautions recom- 
1ended for melamine (qv) apply 
vith even more force to the mold- 
ng of the ureas. Selection of ma- 
terial with proper flow and cure 
rate for the design and size of the 
molded part is of the greatest im- 
portance. 

Ureas are generally available 
in plasticities ranging from very 
soft flow to medium-hard flow. 
The stiffer materials are used for 
small parts such as buttons and 
closures; the freer-flowing ma- 
terials are suitable for larger arti- 
cles such as radio cabinets and 
other housings. 

Urea formaldehyde moldings 
are rated as boil-resistant but 
not acid-resistant. A suitable test 
for determining whether or not 
a part is adequately cured is to 
boil a test specimen in water for 
30 minutes. A well-cured mold- 
ing shows no chalking nor appre- 
ciable loss of gloss. 

The following recommenda- 
tions should be helpful in the 
handling and molding of urea 
molding compounds. 


Molding conditions 

Storage and handling: Ureas 
are usually supplied either in 
powder or granular form. It is 
good practice to store the con- 
tainers in a dry area, preferably 
kept below 62° F. Under these 
conditions the ureas have excel- 
lent stability. 

Preforming: Urea molding 
compound in granular form usu- 
ally preforms well on any com- 
mercial automatic equipment. In 
seneral, ureas behave the same 

alpha-filled melamines. (See 

Compression Molding Mela- 

ne Formaldehyde,” p. 686.) 

Preheating: Although more 
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sensitive to heat than the mela- 
mines, ureas, as granular mate- 
rial or preforms, can be success- 
fully preheated by either radiant 
or high-frequency methods, pro- 
vided certain precautions are 
taken. Local overheating must be 
avoided and the maximum tem- 
perature for preheated material 
is 185° F. (See “Compression 
Molding Melamine 
hyde,” p. 686, for further sugges- 


Formalde- 


tions on preheating techniques, 
which are applicable to the ureas 
also.) 

A prewarming device is some- 
times built into the press. One 
design incorporates an oil-jack- 
eted section in the hopper dis- 
charge line. The oil is electrically 
heated by means of immersion 
heaters. 

Molding temperature and pres- 
sures: Ureas are usually molded 
at temperatures ranging from 275 
to 280° F. for large housings, to 
350° F. 
buttons or 


for small parts such as 
Molding 
range from 2000 to 


closures. 
pressures 
8000 p.s.i. 

A “breathe” early in the mold- 
ing cycle often helps to promote 
good densification, improve gloss, 
and shorten the cure cycle. A 
straight close, however, is often 
preferred in the molding of small 
parts. The following tabulation 
shows cure times for a typical 
urea molding compound using 4 
in.-dia. disks, % in. and \%4 in. 
thick, compression molded from 
cold granular material. 


Cure time 


Temperature %-'n.disk %,-in. d'sk 


Fr : i sec. sec. 
280 60 135 
300 50 120 
320 35 90 


Buttons and closures can be 
molded at high temperatures 
with fast cycles since the flow in- 
volved is of minor degree and 
the small cavity charges quickly 
reach mold temperature. Large 
parts involving a high degree of 
flow in the mold and the trans- 
fer of heat through a mass of 
material are usually required to 
undergo a longer cycle at lower 
temperatures. 

Shrinkage: Urea moldings show 
mold- and after-shrinkage ranges 
comparable to those obtained 
with a'pha-filled melamines. The 





typical shrinkage ranges are 
Mold shrinkage 
0.006-0.009 in./in. 
Additional shrinkage, 48 hr. at 
220° F 0.006-0.012 in./in 
Degree of shrinkage depends 
to some extent on such factors 
as the plasticity of the material, 
whether or not the material has 
been prewarmed, the molding 
cycle, degree of cure, and the 
design of the molded piece. Prob- 
lems caused by after shrinkage 
can be minimized by good design 
of the mo‘ded part. 


Part and mold design 


Compression molds can_ be 
positive, semi-positive or flash 
types, the semi-positive type be- 
ing generally preferred. The most 
important features in design are 
those intended to offset stresses 
set up by differences in shrink- 
Careful 


design of the molded part can 


age, flow, and cure 


minimize the effect of such differ- 
ences. Good and poor practices 
to be followed are illustrated by 
Figs. 1 through 10, p. 692 and p. 
693. 

Openings should be placed so as 
to minimize flow differences as 
much as possible. Metal inserts 
must be thoroughly anchored in 
the die and should always be 
placed where there is an abun- 
dance of material in the part. Best 
practice provides a wall of at 
least three times the diameter of 
the insert. It is definitely inad- 
visable for the wall to be less 
than twice the diameter of the 
insert. 

Wall dimensions should be as 
uniform as possible, particularly 
around openings. Differences in 
wall thickness can cause different 
degrees of cure and the resulting 
stresses can give warping o1 
cracking in service. 

Obstructions to flow must be 
avoided as much as possible and 
sharp-cornered right angles 
should be avoided since they give 
rise to eddying, resulting in flow 
marks and nonuniformity in 
strength. 

Because of after-shrinkage and 
seasonal changes in dimensions, 
threads on closures should be 
made as deep as possible to pro- 
vide satisfactory thread engage- 
ment in case swelling occurs. 

Adequate clearance should be 
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Fig. 1: Good design of molded urea pieces calls for openings to be well spaced and rounded (left), assuring even flow 
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Fig. 2: Ample material should surround inserts: 


3 times the diameter of inserts is preferred 
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Fig. 5: For deep-draw parts, design at left is recommended fo: 


insuring that material flows evenly into vertical sections for forma- 


tion of walls. Design at right makes for uneven flow 
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Fig. 3: Inserts in bosses should extend into the 


molded parts (left) for added strength 
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Fig. 4: Inserts extending almost through molded 
parts (right) often leave weld marks on surface 


of the part that is below the insert 
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Fig. 6: Corner flow presents no problem if corner is rounded (left); 
if squared (right), material lodges in corner and impedes even flow 


during mold closing, causing flow marks and nonuniformity 





provided at mounting holes to al- 
low for movement caused by di- 
mensional changes in the mold- 
ing material. 


Typical molded parts 

Urea molding applications can 
be generally broken down into 
classifications such as: 1) buttons; 
2) closures; 3) electric wiring de- 
vices; 4) housings; and 5) miscel- 
laneous. 

Miscellaneous applications cov- 
er a wide range of products, in- 
cluding knobs, dinnerware, and 
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toilet seats, the most important 
differences being in the size of the 
part involved. In general, molding 
of these parts will be the same as 
for comparable parts in the other 
categories. 

Buttons: Urea molding com- 
pounds are ideal for the molding 
of buttons. Using a stiff, fast-cure 
material, extremely fast molding 
cycles are possible. Fast, often 
semi-automatic flat-bed presses 
can be used with molds having 
up to 288 or more cavities. 

Small flat preforms are gen- 








erally used, which can be made 
from either granular or fine pow- 
der material. Cure temperatures 
are generally relatively high, 
ranging up to 350° F. 

Fine powder material is often 
preferred for the following rea- 
sons: 1) lower initial material 
cost; 2) the possibility of color- 
ing the material in the shop by 
ball-milling or micropulverizing 
with appropriate pigments, a pro- 
cedure which eases inventory 
problems for the molder; and 3) 
greater ease of developing spe- 
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Fig. 7 Recommended practice when molding urea pieces is to have uniform or nearly uniform wall thicknesses (left). The 


bead in the center serves as support for the hole. Thin sections around openings (right) should be avoided since they may 


cure too rapidly and shrink unevenly, thereby resulting in a misshapen piece 
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Fig. 9: Another recommended practice when molding urea is to 


allow clearance for shrinkage and use deeper threads (left) to 


insure thread engagement if swelling occurs 


Fig. 8: Deep threads on closures provide satisfac- 


tory thread engagement without fear of normal 


shrinkage or swelling movements 
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Fig. 10: Clearance at mounting holes allows for shrinkage movements (left); 
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anchoring parts to metal may cause cracking 





cial decorative effects, such as 
swirls, mottles, spatters, or simi- 
lar attractive patterns. 

The finishing of buttons is 
generally done by first tumbling 
for flash removal, then cleaning 
the holes with a special broach- 
ing machine sometimes designed 
by the molder, and, finally, tum- 
bling for polish. 

Closures: Because of their un- 
imited color possibilities, high 
loss, and high degree of oil, 

ease, and solvent resistance, 

ea moldings are ideal for clos- 


2MPRESSION AND TRANSFER MOLDING 


ures for cosmetic packages and 
similar articles. A properly-de- 
signed part has adequate torque 
strength for such applications. 
Closures are often molded on 
fast automatic flat-bed presses, 
using either ball preforms or bulk 
loading. The force piugs in these 
presses are sometimes designed to 
unscrew the closures automati- 
cally. As the press opens, the 
plugs rotate by means of a rack 
and pinion and serrations in the 
cavities or out-of-round cavities 
prevent the caps from turning 





with the plugs. Rubber fingers 
complete the unthreading of the 
pieces. The closures drop into a 
catch pan and are blown or 
pushed out of the press; a loading 
board moves in from the other 
side to recharge the cavities. 

Specially designed rotary 
presses are also used for closure 
molding. These are basically ro- 
tating tables with self-contained 
molding units (force, cavity, and 
ram) located on the periphery. 
Units can run to 30 or more. 

As the table rotates past static 
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loading and unloading stations, 
the individual molds (1) open, (2) 
discharge a molded part, (3) re- 
ceive a new charge of molding 
material volumetrically fed into 
the cavity, and (4) close. The cure 
is completed as the mold travels 
round to the first stage. 

The part is usually unthreaded 
at the unloading station by means 
of a rubber wheel or belt, al- 
though in some cases the part is 
stripped. 

This type of press is adaptable 
to molding small parts other than 
closures such as wiring devices 
and tube bases. Its advantages are 
relatively low tool costs, good 
molding speed, and ease of chang- 
ing molds. 

Some closure presses are op- 
erated manually and the caps are 
unscrewed individually with an 
electric or air-driven wrench. 

Stiff fast-curing material is 
generally used for molding clo- 
sures. Molding temperatures are 
usually relatively high, ranging 
from 320 to 350° F. Mold cycles 
should be kept as short as pos- 
sible without undercuring the 
part. Undercure is often evident 
as blisters. Increasing the cycle a 
few seconds beyond the blister- 
point generally eliminates blisters 
and gives a satisfactory part 

Although a straight close cycle 
is preferred and most generally 
used, some presses are valved for 
breathe cycles. In any case, the 
press should have a controlled 
rate of close for uniformity of 
production. 

Electric wiring devices: These 


include a wide assortment of 
shapes from switch triggers to 
multiple wall-plates. They are 
commonly molded on automatic 
flat-bed 
presses as well as automatic ro- 
taries. Because of irregular shape 
and design features such as in- 
ternal bosses and rigs, relatively 
free-flowing material should be 
used. Materials classified as gen- 
eral-purpose with medium flow 


and semi-automatic 


are generally considered to be 
satisfactory. 

Typical molding temperatures 
fall within the range 300 to 325 
F. Preheated material is often an 
advantage, particularly in mold- 
ing larger wiring devices. 

Housings: Large (200 to 500 
tons) flat-bed presses manually 
operated are generally used for 
the molding of relatively large 
parts, such as radio cabinets and 
other housings. Because of the 
size of the part and the deep 
draws usually involved, material 
with a long flow period should be 
used. Grades classified as soft, or 
even very soft, may be required 
and some manufacturers offer a 
special grade of housing material. 

Dependent upon the size of the 
housing, it may be necessary to 
keep the molding temperature as 
low as 280° F. with a 2'-min. 
cure for a material with very 
heavy cross-sections. 

The molding of these large 
parts can be facilitated by the use 
of molding material preheated by 
high frequency, rotary can, or 
other suitable prewarming 
methods. 


COMPRESSION MOLDING TETRAFLUOROETHYLENE 





BY FRANK M. CHAPMAN* 


T etrafluoroethylene resins ex- 
hibit excellent thermal stability 
and an unusual retention of phys- 
ical properties up to temperatures 
approaching the crystalline melt- 


ing point. Tetrafluoroethylene 
resins are unique in that they do 
not melt and flow as do conven- 
tional thermoplastics. When 
heated above 621° F. (327° C.), 
the resin undergoes a transition 
from its normal crystalline state 
to an amorphous state. In the 
amorphous state, particles of tetra- 
*Sales Div., Polychemicals Dept., E. I. du 


Pont de Nemours & Co., Inc. 
References were prepared by the editors. 
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fluoroethylene resins fuse to give 
a structure of good strength. 
Based upon these characteristics, 
a number of processing tech- 
niques have been developed, 
which consist essentially of a 
cold-forming operation (pre- 
forming), followed by baking 
(sintering), and then cooling—as 
in powder metallurgy and mold- 
ing ceramics. 

Molding conditions 

The tetrafluoroethylene resin 


general-purpose molding powder 
(Type I, A.S.T.M. Specification 


D1457-56T) has a particle siz 

about 600 microns and a b 

density of about 500 g./lit 
Screening before use is good pr: 
tice in order to insure disinteg: 
tion of any particles that may 

compacted during shipment. T} 
can best be accomplished by e: 
ploying a series of sieves, ran; 
ing in size from U. S. Sieve Nur 
ber 3 up to a final U. S. Sie 
Number 8 or a U. S. Sieve Nun 
ber 10. 

Tetrafluoroethylene resins ar 
not hygroscopic. When shippe: 
the material contains less tha 
0.05% moisture. It is advisab! 
to store powders of tetrafluoro: 
thylene in a relatively dry at 
mosphere and at a temperatur: 
of from 70 to 90° F. (21 to 32 
C.). This prevents condensation 
of atmospheric moisture onto the 
surface of the powder. 

Resin which has become wet 
can be dried in trays filled to a 
depth of 1 in. and exposed fo: 
1 hr. in a circulating-air oven at 
a temperature of 300° F. or 149° C 

Preforming: The preform is 
made by a simple compression 
of the powder at room tempera- 
ture. Preforming and _tabletting 
presses used in similar operations 
with other materials are gen- 
erally satisfactory for preform- 
ing Teflon'  tetrafluoroethylene 
resins. 

Loading: The weight of powder 
placed in the mold controls the 
thickness of the finished piece. 
Therefore, when close tolerances 
are needed, it is necessary to 
maintain a constant weight load. 
Otherwise volumetric loading de- 
vices may be used. 

Screening the resin just prior 
to loading improves the powder 
flow and reduces the tendency 
to “bridge” in a narrow die cav- 
ity. To produce a part which has 
a uniform density and shrinkage 
throughout, the powder must be 
loaded into the die cavity so as 
tc give even distribution, and 
then leveled, all before compres- 
sion. After one charge has been 
compressed, it is not feasible to 
load another charge onto this 
preform, because a fracture line 
will result between the first and 
second loadings. This fracture will 
not weld during the sintering 


1 Trademark, E. I. du Pont de Nemours and 
Co., Inc. 
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ration unless the piece is sin- 
ed under pressure as in the 
» of ram extrusion. 
‘ompression: It is important 
avoid entrapment of air in the 
eform during the compression 
iod. Air entrapment is more 
ely to occur in preforming 
ge pieces. It can be avoided 
reducing the speed of the ram 
ward the end of the stroke and 
providing for a short dwell 
eriod when the die is about 90% 
losed. Too rapid application of 
pressure may cause cracks per- 
yendicular to compression. 
Preforming pressures of 1500 
to 10,000 p.s.i. can be used, de- 
pending upon the shape, size, and 
cross-sectional area of the piece. 
The density of the finished mold- 
ing increases with pressure up to 
4000 p.s.i. but does not increase 
appreciably beyond that point. 
The use of excessive pressures 
may in some cases create frac- 
tures in preforms. Such fractures 
are usually 45° to the direction 
of compression and are believed 
to be shear planes caused by 
forcing one layer of powder past 
another. When the preform is to 
be 3 in. or more in length, it is 
advisable to apply pressure from 
both the top and bottom of the 
die to minimize pressure decay 
and obtain uniform density. 


Sintering 

The preforms are generally 
heated in ovens at approximate- 
ly 720° F. (382° C.) until the 
phase transition from the crystal- 
line to the amorphous state is 
complete. The translucent ap- 
pearance of a free baked molding 
in the amorphous state is a re- 
liable index that this transition 
has occurred. Sintering times can 
be estimated roughly by allow- 
ing 1 hr. for each % in. of the 
thickest portion of the minor di- 
mension. However, when the 
polymer is sintered in a mold, 
longer times are required. These 
times can be estimated from the 
following relationship: 

Sintering time (hr.) 3.5 
(R-R’) 
where R is the inner radius of 
the mold and R’ is the radius of 
the mandrel. 

Large moldings, (3 by 3 by 3 
n.) should be heated slowly up 
to the sintering temperature. The 








TABLE |: Coining: why and how 





~OMPRESSION AND TRANSFER MOLDING 


Reasons for coining 


Example 


diaphragm 


undercut cold 


Temperature Coining 
of coining 


mold p.s.i 


pressure 


cold 2000 


500-600°F 1000-2000 


molding with 


5000-20,000 


1. To increase the final large 
density of a molding sheets 

2. To mold diaphragms or 
other thin shapes 

3. To produce complex 
shapes 

4. To improve precision 
tolerances part 

5. To form glossy surfaces sheets 

6. To prevent distortion sheets 


. To reduce fractures in 
large moldings, preform, 
sinter, and coin in the tape 
same mold 


cylinders 
for skiving 


cold 2000-5000 

cold 1000-2000 

cold 500 
720°F 2000 





rate at which they are heated 
through the transition tempera- 
ture of 621° F. is critical, since 
the expansion of tetrafluoroethyl- 
ene resins at this point is greater 
than at any other temperature. 
If the preform is heated too 
rapidly, expansion 
will cause strains, which may 
produce cracks in the final 
molded piece. 
Electrically-heated, 
draft, hot-air ovens are generally 
utilized in the sintering opera- 
tion. These ovens should have 


nonuniform 


forced- 


controls capable of maintaining 
temperature of sintering within 
from 700 to 730° F. (371 to 388 
C.) Temperatures above 730° F 
(388° C.) may have a deleterious 
effect on the physical properties 
of the molded part. The ovens, as 
well as the areas for cooling and 
coining, should be vented to the 


outdoors to remove any vapors 
that may have been evolved at 


these temperatures. 


Cooling 

Molded parts are cooled from 
the sintering temperature by free 
cooling, or coining either in the 
preform mold or a coining mold 
(Fig. 1, p. 696). The rate at which 
a part is cooled from above the 
crystalline melting point of 621 
F. (327° C.) to temperatures of 
575° F. (302° C.) influences both 
the final size and shape of the 
molding (3).* In general, rapid 
cooling of a molded piece gives 
less shrinkage, but lower density 
and greater distortion. Distortion 
and dimensional tolerances can 
be more accurately controlled by 
slow cooling, from the sintering 
temperature to about 575° F. 


2 Numbers in parentheses link to Special Refer- 


t mp 





TABLE II: Compression ratios 





Tetrafluoro- 
ethylene resin 
Type I 


(“Teflon” + 1) 600 microns 


Type II’ 
(“Teflon” + 5) 


No A.S.T.M. Designation 


(“Teflon” + 7X) 35 microns 


A.S.T.M. Specification D1457-56T 


“Du Pont’s trademark for its tetrafluoroethylene 


Approximate 


particle size compression ratio 


250 microns 


Typical 
preform pressure 


Approximate 


4:1 4000 
2.2 3000 
7:3 2000 


resin 




































TABLE Ill: Mold dimensions for rods and tubes 





Desired O.D. 


of piece, in 


1.D. of mold 


1% to 5 lg in. larger than O.D. of piece 


5 to 10 
10 to 15 


Y% in. larger than O.D. of piece 
\% in. larger than O.D. of piece 





(302° C.), giving greater, but 
more uniform, shrinkage to the 


molding being treated. 


Molding without coining 

The following procedure is sug- 
gested for free cooling or molding 
without coining. 

1) Sieve the resin directly into 
the die shell (U. S. Sieve Size 
8 or 10), and distribute the pow- 
der uniformly throughout the 
mold cavity. 

2) Insert the top-end plate and 
compress to about 4000 p.s.i. 
(Pressures between 1500 and 
10,000 p.s.i. may be used, depend- 
ing on properties desired and 
equipment limitations. ) 

3) Remove the piece from the 
mold and sinter 1 hr. at 720° F. 
(382° C.) for each % in. of the 
greatest thickness. 

4) If flat surfaces and close 
tolerances are important, cool 
from 720° F. (382° C.) to 575° F. 
(302° C.) at a rate not greater 
than 45° F./hr. (0.4° C./min.) 
and then remove from oven. If 


slight distortion is acceptable, the 
part may be removed from the 
oven without controlled cooling. 

Pieces preformed at 4000 p.s.i. 
and cooled at 45° F./hr. (0.4° 
C./min.) will shrink about 4% in 
the dimension perpendicular to 
compression. A_ similar piece 
cooled in air would shrink about 
0.7 per cent. Shrinkage at various 
conditions can be predicted (3). 


Coining 

Coining is a technique of cool- 
ing under pressure in a mold. 
Two of the cooling methods il- 
lustrated in Fig. 1, below, are 
coining techniques. Pieces are 
coined for several different rea- 
sons as described in Table I, p. 
695. However, the techniques are 
essentially the same. A _ piece 
above 621° F. (327° C.), (com- 
pletely amorphous and translu- 
cent in appearance) is cooled un- 
der pressure in a mold. It may be 
removed as soon as it is cool 
enough to handle. 

Pieces after coining will shrink 


Fig. 1: Schematic diagram of procedures in compression molding Teflon 
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appreciably during the first | 
but will not reach complete e: 
librium for at least three d 
It is difficult to predict 
shrinkage for any given pi 
but an approximate factor of 
to 2.5%, or 0.015 to 0.025 
linear in. can be used as a gu 
Parts preformed and coined 
high pressures will have a lov 
shrinkage factor than parts pr: 
essed at low pressures. 


Mold design 

Good practice in mold desi 
for tetrafluoroethylene resins 
similar to that used for therm 
setting materials or powdered 
metals. For ordinary preforming 
at room temperature, the mat: 
rials of construction are not 
critical. However, for accurat 
work, materials which can be 
hardened without distortion are 
recommended. The die shell and 
mandrel should be harder than 
the end plates to prevent galling 
The molds used to fabricate the 
common shapes of Teflon tetra- 
fluoroethylene resins are simple 

Preform molds: The cavities of 
preforming molds must be de- 
signed with sufficient volumetric 
capacity to compensate for the 
compression ratio and variation 
in bulk density of the resins. The 
compression ratios are shown in 
Table II, p. 695. 

Clearance between the end 
plates and mold walls is not criti- 
cal; a diametrical clearance of 
0.004 to 0.005 in. is satisfactory. 
Too large clearances will cause 
excessive flash. 

In preforming it is difficult to 
force powders of tetrafluoroethyl- 
ene to flow. For molding complex 
shapes, this resistance to flow 
must be considered, and molds 
should be designed to minimize 
the requirement for flow, and to 
permit uniform compression on 
all sections of the preform. A cor- 
rect design for a preform mold 
permits the proper distribution 
of powder before compression. 

The shrinkage of a piece dur- 
ing molding must be considered 
in designing the preform mold. 
Having determined the desired 
process condition, the shrinkage 
can be predicted. (See discussion 
on shrinkage in the section on 
molding without coining.) 

Molds for coining: Molds such 
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oining molds which come in 


tact repeatedly with tetra- 
roethylene resins should be 
omium-plated (about 0.003 


thick) to prevent corrosion 
the molds are to be used for a 


ted number of pieces, the ap- 
cation of a_ silicone varnish 
ich as Dow-Corning Silicone 
irnish DC-993) to the surfaces 
the mold may prove more eco- 
nical than chromium-plating 
Shapes that are flexible or 
tapered can be placed in the coin- 

mold with no difficulty. For 
ieces with straight sides, a slight 
per on the upper part of the 
oining mold will facilitate the 
ntrance of the piece into the 
ictual cavity. Sometimes the die 
blocks are cored for cooling or 
eating. The shrinkage of the part 
ifter coining must be considered 

designing the coining mold. 
(This shrinkage is discussed in 
the section on coining.) 

The size of the preform mold 
required for a coining procedure 
an be determined by the use of 
lugs machined from stock which 
was molded at the selected pre- 
Following a 
trial-and-error procedure a slug 


form conditions. 


s machined, which, in the amor- 
phous state, would fit the coin- 
ing mold. Then the preform die is 
lesigned so as to produce this 
slug 
The preforming die should be 
smaller than the coining die, since 
the preform will expand during 
baking. The linear expansion is 
about 7 to 9% in the direction 
perpendicular to the applied pres- 
sure, and up to 25% in the direc- 
tion of pressure. Some shrinkage 
occurs during the transfer of the 
part from the oven to the coining 
mold 

When preforming, sintering, 
and coining are done in the same 
mold, the shrinkage depends on 
the diameter of the piece. Table 
III, p. 696, can be used as a guide 
for rods or tubes with wall thick- 
ness of % to 2% inches. 

In the case of tubes, the core 
is made to the required nominal 
[.D. 


Effects of fabrication 

such as_ stiffness, 
flexibility, tensile strength, and 
lielectric strength are affected by 
he process variables. Void con- 


Properties 
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TABLE IV: Suggested conditions for optimum properties 





Preform 


Property pressure 


Flexibility Minor effect 


Stiffness Minor effect 
Flex life Maximum 
Dielectric 

strength Maximum 


Minor effect 
Maximum 


Resiliency 
Impermeability 
Ultimate strength 
Yield strength 


Maximum 
Maximum 


Desired 


crystallinity Cooling rate 


Low Rapid 
High Slow 
Low Rapid 
No effect No effect 
Low Rapid 
High Slow 
Low Rapid 
High Slow 





tent and crystallinity are two 
basic factors that affect the final 
properties of a molding (2). Since 
the voids which exist in the pre- 
form may be carried over into 
the finished article, the preform 
pressure is important. The rate 
of cooling is a key factor since it 
determines the final crystallinity 
of the molding. Table IV, above, 
indicates the preform pressure, 
cooling rate, and the leve! of crys- 
tallinity necessary to obtain op- 
timum values. 

When considering a combina- 
tion of properties necessary for a 
specific end-use, it is important 
to note that the physical dimen- 
sions of a molded item may de- 
termine its final crystallinity by 
limiting the rate of cooling. Rapid 
cooling can be achieved for thin 
sections; however, in thicknesses 
greater than approximately 
in. the cooling rate is limited by 


heat conductivity of the polymer 


Molding sheets 

A uniform distribution of the 
resin in the preform mold is es- 
sential to the fabrication of 
sheets. This operation is best ac- 
complished by first screening the 
polymer directly into the mold 
through a number 8 mesh screen, 
and then leveling the powder 
with a leveling bar. Slight ir- 
regularities in distribution can be 
smoothed out if a rubber pad is 
placed in the bottom of the mold. 
When the mold is initially closed, 
the ram should rest on the pow- 
der under its own weight for 3 
min./each % in. of the final 
thickness. The preform pressure 
of 2000 to 5000 p.s.i. should be 
applied slowly and maintained for 
5 min./% in. of final thickness. 

Sintering is accomplished in an 





oven maintained at 700 to 730° F 
(371 to 388° C.). The data below 
can be used as a guide for the 
estimation of sintering times 


Sintering time 


Caliper, in at 700-730°F., hrs 


to 4 1 

« to 4 1! 
sg to 4 2 
%e to * 3 


The preformed sheets are frag- 
ile. A practical method for han- 
dling them is to sandwich the 
preform between two thin plates 
before sintering. This combina- 
tion is readily handled and can 
from the 
sintering oven to a press for coin- 
ing. Coining at 1000 p.s.i. min- 
imizes warpage and improves the 


be easily transferred 


surface of the sheet. 


Stress relieving 

Residual stresses are present in 
moldings which have been coined 
or rapidly cooled. In service, par- 
ticularly at elevated tempera- 
tures, the stresses in these parts 
will tend to be relieved, resulting 
in distortion and dimensional 
changes. These can be kept to a 
minimum by stress relieving be- 
fore use. On the other hand 
molded pieces which have been 
free-cooled slowly are essentially 
stress relieved by reheating above 
the expected service temperature, 
but below the melting point and 
slowly cooled. As a rule, heat 
treating for 1 hr./in. of thickness 
is adequate when the molding is 
cooled slowly. 

When 
during coining results in a high 
stress level, a molding will tend 
to revert to the original shape 
and dimensions of the preform at 
such 


extreme deformation 


elevated temperatures. In 
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cases, service will be limited by 
the temperature at which the part 


distorts. 


Toxicology 

Adequate ventilation is a rec- 
ommended precaution against in- 
small 
decomposition 


halation of amounts of 


gaseous products 


encountered when processing 
tetrafluoroethylene resins at tem- 
peratures above 400° F. (204° C.). 
The use of proper ventilation is 
so effective that there are no 
known cases of ill effects where 
suitable precaution is taken. 


Special references 
1). Du Pont’s Information Bul- 
letin, Molding Techniques of 
“Teflon” Tetrafluoroethylene Res- 
um. 
2). “Effects of fabrication on 
the properties of ‘Teflon’ res- 
ins,” SPE J. (June 1956). 


3). “Influence of process vari- 


ables on shrinkage of moldings 
of ‘Teflon’ polytetrafluoroethyl- 
ene resins,” SPE J. (Feb. 1957). 
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COMPRESSION MOLDING PHENOLICS 





BY A. J. GUZZETTI* 


Commercial phenolic molding 
ing materials are available in a 
great variety, and the use of a 
specific type usually depends on 
the properties desired in the end 
product. These compounds incor- 
porate either organic or inorganic 
fillers in ground or in macerated 
form. Some of the more com- 
monly used fillers are wood flour, 
cotton flock, asbestos, mica, na- 
tural fibers, and even paper. More 
recently, fibrous glass, chopped 
glass cloth, and the new synthetic 
fibers have been introduced. The 
incorporated fillers sometimes 
cause a bulky molding compound. 
In such cases, the molding ma- 
terial is further processed to yield 
a product in pellet form, which 
results in easier handling during 
the molding process. 

The terms “general-purpose,” 
“impact-resistant,” “heat-resist- 
ant,” “chemical-resistant,” or 
“special-purpose,” are commonly 
employed to describe the various 
types of molding materials. This 
descriptive nomenclature usually 
refers to the outstanding proper- 
ties that will be found in an end 
product fabricated from the spe- 
a Bakelite Co., Div. Union Carbide Corp., 


30 E. 42 St., New York, N. Y. 
References were prepared by the editors. 
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cific material. Finished molded 
pieces are hard, rigid, and dur- 
able. With the diversity of phe- 
nolic molding material composi- 
tion, the range of end products is 
almost unlimited, ranging from 
switch plates to large molded 
drawers. 

To satisfy the thousands of phe- 
nolic molding applications, each 
with its own design, requires ver- 
satile and flexible fabricating 
techniques. It is also necessary to 
know how to handle the molding 
materials efficiently and _ eco- 
nomically, to have an _ under- 
standing of good product design, 
and a thorough knowledge of the 
material and technique variables 
involved. 


Preheating 


Because of the many advan- 
tages that it offers, preheating of 


materials prior to molding is 
widely used. For example, it 
shortens the necessary cure time, 
and it reduces the magnitude of 
pressure required for the mold- 
ing operation. Furthermore, any 
drying that is realized by preheat- 
ing usually improves the electrical 
properties of the molding material 
and reduces shrinkage. Of the 


three general types of preheat 
—electronic, steam, or dry ai 
the electronic, or high-frequer 
method is most frequently used 

Electronic preheating off 
the advantage of very fast w 
form heating throughout the m 
of material. This directly imp! 
ments savings in cure time, whi 
tend to offset the initial cost 
electronic preheating equipme: 
The economic advantages of el 
tronic preheating and automa 
molding have been combined 
during the last couple of yea: 
into a single automatic proces 
In such an operation, the powd« 
or preformed material is electron 
ically preheated, automatically 
transferred to the compression 01 
plunger molding press, and auto- 
matically molded and ejected. 

Where’ improved _ electrical 
properties are important, dry air 
preheating is of definite value be- 
cause it effects greater drying of 
the material. However, it is the 
slowest preheating method and 
does little in the way of plasticat- 
ing the material. 

Steam or moist-air preheating 
makes possible control of mois- 
ture content in the material. On 
the other hand, it is much slower 
than high-frequency preheating 
and, generally, is in very limited 
use at the present time. 


Molding methods 

Molding methods generally fall 
into two broad classifications. In 
compression molding, the mate- 
rial, either loose or preformed, is 
charged into a heated mold. The 
mold is closed, generally under 
low pressure, until the two halves 
of the mold exert pressure on the 
material. Under this heat and 
pressure, the material becomes 
soft. As the mold continues to 
close, the softened material is 
forced into all parts of the cavity. 
Just before the mold is completely 
closed, high pressure is exerted 
and causes final and complete fill- 
ing out of the mold. The high 
molding pressure is continued for 
the necessary period of time re- 
quired for curing. Then, the mold 
is opened, and the molded part is 
removed. 

The second type, plunger or 
transfer molding, involves the ap- 
plication of heat and pressure to 
the material outside the mold. 
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s secondary chamber is con- 
ted to the mold cavity by an 
ning called a sprue and chan- 
ls from the sprue to the cavi- 
s, generally called runners. 
gain, pressure is continued for 
.e time necessary for cure, after 
hich the mold is opened and the 
rts removed. In this operation, 
cull is sometimes left in the ex- 
rnal chamber, and this must be 
emoved before the next cycle is 


tarted. 


Compression molding 

Compression molding is best 
suited to producing parts of large 
area or deep draw. Furniture 
drawers, radios, and housings for 
instruments, meters, office and 
business machines, and similar 
box-like structures are usually 
compression molded. Compression 
molding is also commonly em- 
ployed for large-scale production 
of simply designed pieces such as 
closures, tube bases, and buttons. 

Compression molding is not 
normally recommended in the 
molding of intricately designed 
articles containing undercuts, side 
draws, small holes, and inserts. 
The flow of the material under 
high pressure may distort or 
break pins and dislodge inserts. 
Such parts should usually be 
made by transfer (or plunger) 
molding. However, the use of 
electronically preheated powder 
in compression molding appears 
to be overcoming most of these 
disadvantages and may broaden 
the application of compression 
molding. 

Molding methods may also be 
classified according to the use of 
hand molds, and semi-automatic 
and fully automatic equipment. 

When hand molds are used, the 
mold is assembled and charged on 
the bench, transferred to a press, 
and then disassembled and dis- 
charged on the bench. This 
method is used only with intricate 
molds and for extremely short 
runs. In semi-automatic molding, 
the mold is mounted in the press, 
with or without knockout pins, 
and is charged and discharged 
manually. Presses of this type 
may be manually controlled or of 
semi-automatic operation. The 
greatest volume of molding, par- 
ticularly of large pieces, is per- 
formed on equipment of this na- 


ture. Several automatic machines 
may be run by one operator who 
provides a supply of material for 
each machine and periodically 
removes accumulated pieces 
which have been automatically 
molded and discharged. This 
method, employed for extremely 
long runs of small pieces such as 
closures and tube bases, is gain- 
ing increased recognition because 
of the labor savings permitted. 

In automatic compression mold- 
ing, the majority of presses feed 
essentially unpreheated powders 
or preforms to the mold. Thus, 
these machines (that do not pro- 
vide preheating) have a particu- 
lar sphere in which they are eco- 
nomically advantageous. For ex- 
ample, these machines are not 
recommended for the molding of 
pieces that: 1) contain inserts 
(unless these are fastened into the 
cooled piece as are tube base 
pins), since an operator is re- 
quired to put the inserts in either 
the mold or hot piece; 2) require 
the use of shrink fixtures to pre- 
vent warpage on cooling; 3) have 
delicate core pins or extremely 
intricate detail; and 4) have 
thick sections which almost re- 
quire H.F. preheating to achieve 
reasonable cure times. Pieces 
which are free from all these con- 
ditions can usually be molded 
economically on automatic presses 
from unpreheated powder. ‘* 

In some cases, however, pieces 
subject to condition 4 (and some- 
times also condition 3) can be 
economically molded on auto- 
matic compression equipment 
used in conjunction with auto- 
matic H.F. preheat provided: 
1) spherical preforms can be 
used; or 2) powder can be pre- 
heated sufficiently and still be 
handled successfully. 

The advantages to be realized 
in the use of compression molding 
are important from several stand- 
points. First of all, there is a wide 
variety of available semi-auto- 
matic and automatic compression 
molding machines. From a ma- 
terials saving standpoint, there is 
less waste because there are no 
culls or runners to contend with. 
There is not much tendency for 
pieces to distort because of gen- 
erally lesser filler orientation and 
more uniform flow pattern. Fi- 
nally, it has been found that 


COMPRESSION AND TRANSFER MOLDING 


str 
BaTCH — 
MOLO 


\ 
‘ 


\ 
sort j 
é BaTCH / 


SOFT BATCH FRLS 
STIFF BATCH DOES NOT 





o 
a 
« 
> 
a 
o 
a 
« 
at 
z 
o 
z 


MOLO WOT 


i FILLED 


er hed) Seed ae 


Cs) 200 >= 300 
PREFORM TEMPERATURE, O€G F 


Fig. 1: Effects of pressure, pre- 
form temperature, and plasticity 
on fill-out in plunger mold. 
(Mold temp., 335° F.) 


the use of compression molding 
provides better retention of me- 
chanical properties, particularly 
with impact materials having 
coarse fibrous fillers. 


Plunger molding 

Plunger molding has several 
advantages to offer over compres- 
sion molding. The filling of intri- 
cate molds or molds with long 
core pins or inserts is accom- 
plished better by plunger mold- 
ing. In addition, shorter molding 
cycles are possible with plunger 
molding. There are two reasons 
for this: 

1) The loading time is usually 
shorter since fewer and larger 
preforms are used. These can be 
preheated more rapidly and ef- 
fectively in dielectric and steam 
preheating equipment. (Some di- 
electric preheaters are in use with 
loading boards for multiple- 
cavity compression -molds, but 
they are more expensive.) 

2) Shorter curing times are pos- 
sible, particularly in thick sec- 
tions. This is true because the 
material is heated as it is forced 
through the gate and the volatiles 
escape through vents and clear- 
ance spaces around movable pins. 

Easier finishing is also possi- 
ble with plunger molded articles 
since flash is quite thin or non- 
existent. Gates can usually be 
made sufficiently thin and so lo- 
cated that their removal is easy 
and inexpensive. 


There are several disadvan- 








tages of plunger molding when 
compared with compression mold- 
ing. The material left in the pot 
and runners is completely reacted 
and must be discarded. This loss 
is unavoidable and can represent 
a sizable percentage of weight of 
the pieces which are thus being 
molded. 

Loss of mechanical strength 
with improved-impact materials 
containing fibrous fillers has been 
molding 
Furthermore, plunger molding is 


observed in plunger 
less adaptable to the fabrication 
of large pieces, and the develop- 
ment of automatic plunger mold- 
ing machines has been slower 
than that of automatic compres- 
sion molding. 


Plunger molds 

Experience with different types 
of presses and mold designs indi- 
cates the following to be good 
practice: Individual hardened 
steel cavities should be mounted 
in the chase plate, which should 
be cored for steam heating. Run- 
ners and gates should also be 
hardened. The cavity and chase 
plate land areas should be ground 
and polished to insure maximum 
surface contact when the mold is 
closed. This prevents flashing of 
the material from cavities and 
runners. 

The mold should be adequately 
supported directly under the 
pressure chamber to prevent dis- 
tortion or sagging. If this precau- 
tion is not taken, mold distortion 
will result and cause flashing and 
nonuniform filling of the cavi- 
ties. 

The gate to the cavity should 
be located on an easily accessible 
surface, so its removal may be ac- 
complished by a simple finishing 
operation. Care should be taken 
not to gate the cavity directly op- 
posite a mold pin or other protru- 
sion in the mold. Gating at such 
a point will cause the stream of 
material entering the cavity to 
change its direction of flow and 
divide into two or more streams, 
tending to cause weld marks and 
knit lines and to decrease the 
physical strength of the molded 
piece. Gate size may range from 
pinpoint to 0.500 in. wide and 
0.125 in. deep. In the molding of 
comparatively small pieces using 
general-purpose phenolic mate- 
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rial, a gate 0.100 in. wide and 
0.015 in. deep will usually prove 
satisfactory. 

Proper venting of the mold is 
essential to permit the escape of 
air trapped in the mold prior to 
injection of the material. Vents 
should be located on the same half 
of the mold as the runners, at the 
point which fills out last. This is 
generally furthest from the gate, 
thus facilitating the sweeping out 
of air and preventing gas entrap- 
ment. Vents 0.002 in. deep and 
Mg to % in. wide generally are 
adequate. 

Molds used in plunger molding 
normally are multiple cavities. 
However, the number of cavities 
possible in a plunger mold is less 
than that possible with a com- 
pression mold. As a rule, plunger 
molding is performed on semi- 
automatic equipment. Fully auto- 
matic machines are being used, 
particularly in the molding of 
small pieces, and the development 
of this process on an automatic 
basis is continuing. 


Mold design 

In designing a piece to be 
molded, adequate draft must be 
provided to permit easy removal 
of the piece from the mold. Wher- 
ever possible, corners should be 
rounded to avoid stress concen- 
trations. Sections should be of 
uniform dimensions; nonuniform 
sections promote gas entrapment, 
warpage, and internal stresses. 
Where inserts are necessary, spe- 
cial provisions must be made for 
them. In calculating mold dimen- 
sions, care must be taken to make 
proper allowance for shrinkage 
and cut-off. Small undercuts may 
be used in one of the mold halves 
to insure retention of the piece on 
a particular half of the mold. 
Proper design of the mold is also 
important from the general stand- 
point of molding materials. Spe- 
cifically, a sufficient number of 
steam channels or electric heating 
elements (depending on the 
method used) must be, carefully 
located throughout the mold to 
insure uniformity of temperature 
from point to point. 

Materials and methods used in 
the construction of molds are of 
primary importance’ in determin- 
ing both the quality and cost of 
the finished piece. Molds ma- 


chined from tool steel, alth 
expensive, are superior to « 
types. To produce molds of 
type, tool steel is machined t: 
proper shape, hardened, and { 
ground to final dimensions. H 
bing steel may be used to prox 
molds where a large numbe 
cavities are to be made. In 
process, the individual cavities 
formed by pressing a harde: 
steel hob of the desired shape i 
low-carbon, or hobbing st: 
which is then case-hardened 
produce the finished mold cavit 
Chrome-plating of metal m« 
provides an excellent surface, i 
proves release properties, and 
creases resistance to mold stain 
ing. 


Molding operation 

The molding of phenolic ma- 
terials may be performed unde: 
varying conditions of tempera- 
ture, pressure, and cure time. Thé 
temperature of the charge may 
vary from room _ temperature, 
when preheating is not used, to 
300° F., the maximum preheating 
temperature normally employed. 
Mold temperatures vary from 290 
to 400° F. but are generally in 
the range of 315 to 365° F. In 
corapression molding, the average 
pressure is approximately 3000 
p.s.i. A pressure of this magnitude 
is usually sufficient to mold the 
majority of parts, using general- 
purpose molding materials. Pres- 
sures used in plunger molding 
processes average about 8000 p.s.i. 
Molding cycle time may vary 
from a few seconds to several 
minutes and is greatly affected by 
the nature of the piece, material, 
and technique. All of these mold- 
ing conditions are affected to a 
greater or lesser degree by the 
design of a specific mold and by 
the types of material to be used. 
Thus, in selecting conditions for 
a particular molding operation, 
the size, techniques, and intrica- 
cies of the molded piece must be 
considered along with such inter- 
acting variables as type of ma- 
terial and its plasticity. 

The two major considerations 
in fabricating a piece by compres- 
sion or plunger molding are the 
production of the piece in keeping 
with specifications and the most 
economical production of this spe- 
cified piece. To attain these ob 
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tives, a thorough understand- 
of the abovementioned mold- 
piece design, and material 
iables is necessary. And once 
timum conditions have been 
eed upon for a_e specific 
lding operation, it is impera- 
e that these conditions be 
efully maintained and con- 
led throughout the entire job. 
ieces thus produced will exhibit 
formity of specified properties 
| will have been economically 
yroduced under the closely con- 
led optimum conditions. 


Material plasticity 

The plastic behavior of a mold- 

g material as it is molded is de- 
termined by two things: 1) the 
flow properties of the material; 
and 2) the molding conditions. 
The rheological (flow) properties 
of the material are numerous and 


complex, and their complete defi- 
nition would require determina- 
tion not only of several rheologi- 
cal properties as a function of 
temperature, but also the time 
rate of change of these properties. 
For practical purposes, material 
plasticity is defined in terms of 
molding tests which 
roughly simulate conditions of use 
in the field. These ratings do not, 
and cannot, completely define 


specific 


material plasticity. They do serve: 
1) to predict relative perform- 
ance of different batches of the 
same material under all condi- 
tions of use; and 2) as a first 
approximation of relative per- 
formance under various molding 
conditions. 

It is evident that a low degree 
of plasticity or a high degree of 
plasticity or a high degree of re- 
activity may result in failure to 





fil! the mold properly. In this case, 
the rate of flow and reactivity of 
a material—under the particular 
conditions of temperature, pres- 
sure, and time cycle of operations 
employed—are such that the ma- 
terial becomes too stiff to flow 
further. Excessively soft material 
may also give rise to a variety of 
less evident molding difficulties 
1) gas entrapment; 2) 
poor release; 3) slower cure; 4) 


such as: 


loss of any mottle pattern; 
5) flashing of transfer molds; and 
6) greater shrinkage. Appearance 
may be adversely affected by 
either excessively high or low 
plasticity. 

Molding plasticity of a single 
batch of material can be altered 
by such conditions as preheat 
temperature and molding cycle. 
The principal molding conditions 
which affect material plasticity 





TABLE |: Variables affecting mold shrinkage 








Molding variables Mechanism 
Thermal Elastic Plastic 

7 contraction recovery deformation 

Effect on iia) ae 
Principal shrinkage of Piece Coeff. Pressure Mechanical 
variable increasing variable temp. th. ex. on piece distortion 
Mold temp. Increase » 4 
(Tm) 

* 

Preheat temp Decrease x 
(T;) 
Cure time Decrease x 
Pressure Decrease xX 
Ejection time Increase x 


Cooling rate 


Mold and piece design variables 


Increase 


Flow pattern Increase- 
decrease x 

Gate size Decrease 
Cut-off 

(more pos.) Decrease 
Depth of Increase- 

draw decrease 

; x 
Thickness Increase 
Material variables 
Reon aa x 
Plasticity Increase 

, x 
Moisture Increase 


Filler type 


Increase- 
decrease 


(Mechanism not known) 
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PREFORM TEMPERATURE, DEG F 
Fig. 2: Effect of time cycle of 
operations on range of mold fill- 
out of compression mold. (Mold 
temp., 335° F., H.F. preheat) 


are: 1) pressure on the material; 
2) preheat temperature; 3) time 
cycle; 4) mold design, and 5) 
mold temperature. The combined 
effects of some of these variables 
are illustrated by Figs. 1, p. 699, 
and 2, above. 

Figure 1 shows the ranges of 
preform temperature and injec- 
tion pressure over which a par- 
plunger mold could be 
filled with material of two differ- 
ent plasticity grades. It is seen 
that as preform temperature in- 
creases, the pressure required to 
fill decreases to a minimum and 
increases again. At the minimum, 
the softening effect of increasing 
preheat is offset by the increas- 
ing rate of the chemical reactions 
which result in hardening. Though 
the two batches differ widely in 
plasticity (as evidenced by the 
difference in the minimum values 
of the two curves), the pressure 
required to fill the mold with the 
softer batch varies over an even 
greater range as the preform tem- 
perature changes. This is shown 
by the fact that, at 175° F. preform 
temperature, the softer batch re- 
quires more pressure (15,000 
p.s.i.) to fill the mold than did the 
stiff batch at 250° F. preform 
temperature (13,000 p.s.i.). 

The effect of the length of the 
molding cycle on plasticity, as 
judged by mold fill-out, is illus- 
trated in Fig. 2. These data were 
obtained in a compression mold 
using a single sample of material. 


ticular 


702 


The fast cycle involved transfer- 
ring the preheated preform to the 
mold, running it for 10 sec., and 
then closing the mold rapidly 
under pressure. In the slow cycle, 
transfer and run-up time were in- 
creased to 30 sec. and the closing 
under pressure was slowed by 
restricting the pump output. 

It is evident that the slower 
cycle greatly increases pressure 
requirements and decreases the 
allowable range of preform tem- 
peratures. This is due to the 
greater amount of reaction oc- 
curring in the preheated material 
during the longer time required 
for transfer and flow in the slower 
cycle. The data show that very 
close control of time is required 
if the advantage of high-tempera- 
ture preheat is to be fully utilized. 

Variations in mold design, such 
as gate size (in transfer molds), 
wall thickness, and depth of draw, 
can exert similar profound influ- 
ences on pressure and preheat re- 
quirements. Gate wear can alter 
pressure demands appreciably. 
Preform temperature is rarely 
controlled to a specific value in 
molding operations. Variations in 
preform density (resulting from 
changes in preforming pressure) 
and electrode spacing may result 
in significant differences in tem- 
perature and, consequently, in 
plasticity. 

Most molding compounds are 
offered in a rather wide range of 
plasticities to meet nearly any set 
of conditions encountered in vari- 
ous molding operations. 


Molded piece dimensions 


Molded plastics parts, with few 
exceptions, are smaller than the 
molds from which they are pro- 
duced. This difference in dimen- 
sions, or molding shrinkage, 
though it may be only a few 
tenths of 1%, is of considerable 
importance when dimensional tol- 
erances are exacting. Components 
of assemblies, large pieces which 
are to be spray painted through 
a mask, and long molded furni- 
ture drawers are examples of 
moldings requiring very close 
control of certain dimensions, 
sometimes as close as 0.001 in./in. 
of length. 

Molding shrinkage is defined 
as the difference per unit length, 
in any linear dimension, of a mold 


and a molded piece when b 
are at room temperature. Ti 
shrinkage is equal to the dim 
sions of the mold minus the 
mension of the piece divided 
the dimension of the mold. A « 
ferentiation should be made h 
between molding shrinkage ; 
so-called “after shrinkage.” 1 
latter usually results from ex; 
sure of the molded piece to « 
tain environmental conditions 

The mechanisms by whi 
molding shrinkage occurs ar 
1) thermal contraction, which 
a function of the ejection te: 
perature of the molded piece and 
coefficient of thermal expansion 
2) elastic recovery (expansion 
that tends to reduce shrinkage) 
this depends directly on the com- 
pressibility of the material and 
the actual pressure exerted on it 
and 3) plastic deformation, which 
is caused by mechanical distor- 
tion. ; 

The variables affecting these 
shrinkage mechanisms can be di- 
vided into three _ categories: 
1) molding; 2) mold and piece 
design; and 3) material. Table 1', 
p. 701, summarizes these three 
types of variables. 


Molding speed 

In recent years, the 
growth of thermoplastics has 
brought these materials into com- 
petition with phenolics in many 
fields where economy of molding 
is the principal consideration. 
Since the higher molding costs 
of phenolic materials are largely 
a result of longer molding cycles, 
interest has been concentrated on 
reducing phenolic molding cycles 
to a point nearer those of the 
thermoplastics. 

The minimum requirements for 
commercially cured phenolic 
pieces are usually: 1) sufficiently 
rigid: [so as not to A) strip pre- 
maturely over undercuts designed 
to hold it in one or the other mold 
half, or B) distort unduly during 
ejection and subsequent handling 
before it is cold]; and 2) free 
from undercure blisters caused 
by entrapped air, water vapor, or 
volatile matter formed during 
cure. 

As with plasticity and shrink- 
age, molding speed can be varied 


rapid 


J. Guz 


1 “Shrinkage of thermosets,” by A. uz 
zetti, Mopern Prastics 34, 111 Feb., 195 
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tly by altering molding con- 
ns. The most important vari- 

affecting molding speed are 
mold 
tem- 


ge temperature and 
erature. The 
ture, or temperature of ma- 
1 entering the mold, is the 
biegest single variable for pieces 
iny size. It is especially im- 
tant in the of thicker 
es because the poor thermal 
juctivity of phenolic materials 
retards transfer from the 
wld to the center of the material. 
Conversely, mold temperature is 
most important in thin sections 
where low charge temperatures 


charge 


case 


heat 


are used. 

Time, temperature, and pres- 
sure are the variables which con- 
trol the cure of a thermosetting 
material. The effect of time is al- 
ways in the same _ direction. 
Longer cure time, unless decom- 
position or rearrangement occurs, 
results in greater rigidity up to 
the point at which essentially 
complete reaction is attained. 

Variations in temperature affect 
rigidity by two mechanisms which 
are opposite in their effect: 

1) Higher temperature results 
in faster reaction and, thus, in a 
more highly cross-linked, rigid, 
molecular structure at any fixed 
cure time. 

2) For any given molecular 
structure, higher temperature re- 
sults in lesser rigidity by virtue 
of reduction in the retardation 
times. 

Mechanism (1) predominates 
at low degrees of cure (short cure 
times and lower temperatures), 
and mechanism (2) stands out at 
higher degrees of cure. These ef- 
fects are shown in Fig. 3, right. 
At the shortest cure time, pieces 
cured at 365° F. were almost three 
times as rigid as those cured at 
305° F. due to faster chemical 
reaction at the higher tempera- 
ture. As cure time was length- 
ened, the effect of temperature 
on retardation time became more 
of a factor. At the longest cure 
time, pieces cured at 365° F. were 
only about half as rigid as those 
cured at 305° F. Thus, if cure time 
is not also taken into considera- 

on, the resultant cross-over can 
give rise to conflicting reports on 
the effect of temperature. 

An increase in molding pres- 

res, at constant temperature, 
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generally appears to retard the 
curing reaction with a subsequent 
rigidity. Experi- 
mentation has indicated this to 
be true for one-step and two- 
step materials, for woodflour- 
filled and mineral-filled materials. 
A rise from 1000 to 6000 p.s.i. of 
pressure has been found to cause 


reduction in 


reductions in apparent modulus 
that vary from within experi- 
mental error to 20 to 30 percent. 
This does not mean that reducing 
molding pressure will always re- 
sult in greater rigidity or faster 
cure. There are other controlling 
factors, including the heat gen- 
erated by mechanical work done 
in flowing the material, which are 
likely to predominate. But it does 
suggest that, with flat pieces 
where very little flow is involved 
(for example, switch plates), cure 
may sometimes be accelerated by 
use of lower pressure. 

The minimum blister-free time 
sharply as _ preform 
temperature is increased. In the 
case of pieces having a very thick 
section, the reduction effected is 
as much as 75 percent. 

The maximum preform 
perature at which pieces may be 
molded is limited by material 
properties and by the formation 
of appearance defects (e.g., shal- 
low surface blisters, etc.), but the 
chief limitation on the maximum 
preform temperature is the timé 
cycle of operations. This is il- 
lustrated by Fig. 2, p. 702, where 
it is shown that increasing the 
time required to transfer the pre- 
forms to the mold and slowing 
down the press resulted in a 
drastic reduction in the maximum 
temperature to which the material 
could be preheated and the mold 
still filled. 


decreases 


tem- 


Automatic molding 

More and more development 
work is being conducted in the 
field of automatic molding proc- 
esses which combine fast high- 
temperature preheating, rapid 
material transfer, and faster-clos- 
ing presses. 

Automatic preheating of pre- 
forms, coupled with automatic 
compression molding, although 
patented years ago, has only re- 
cently been commercially ex- 
ploited. This process, however, 
permits productivity increases of 
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Fig. 3: Effect of cure time on 
rigidity of a general-purpose 
phenolic at two temperatures 


50 to 100 percent over that ob- 
tained with cold powder. Con- 
siderable success has also been 


achieved in automatic powder 
preheating. 
In all automatic 


means must be provided to afford 


processes, 


close control of molding condi- 
tions. This is necessary to obtain 
the full advantages of higher ma- 
terial and mold temperatures 
without danger of thermal de- 
terioration. Close control of mold- 
ing conditions will permit 
material manufacturers to formu- 
late compounds having faster 
molding speeds but greater sus- 
ceptibility to thermal abuse. 


also 
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E xtrusion is any process by 
which a material that does not 
deform rapidly under light loads 
is forced under relatively high 
pressures to flow through a re- 
stricted opening. The operation 
imparts a new shape to the ex- 
truded material or, as it is also 
known, the “extrudate.” Tooth- 
paste forced out from its tube, 
hamburger from a meat “grinder,” 
or cake decorations from a 
syringe are everyday examples of 
extrusion. (In all three instances, 
there is a shaping function as 
well as a transport function.) 

In plastics processing only 
screw extrusion and ram extru- 
sion are used, and ram extrusion 
has important application only to 
the processing of TFE resin 
(Teflon). The discussion of ram 
extrusion, therefore, will be found 
in the article on extrusion of TFE 
resin, p. 725. This introduction 
will be concerned only with screw 
extrusion. 


Extrusion process 

A screw extruder (see Fig. 1, 
p. 705) has five basic parts: the 
screw, the barrel that contains it 
and provides drag on the ma- 
terial, a drive to turn the screw, 
a feed port, and the die, or shap- 
ing orifice, at the delivery end. 
Since most plastics are too rigid 
to extrude at room temperature, 
they must be heated considerably 
before they pass through the die. 
Since at least part of this heat 
is supplied by direct transfer 
through the barrel, heating 
equipment is furnished with the 
extruder. 

The screw can be thought of 
as having three zones—feeding, 
plasticating, and metering zones 

though the transition from one 


704 


to another may sometimes be in- 
distinct. Each has its function, as 
discussed below. 


Feeding 

The plastic to be extruded en- 
ters the feed hopper in the form 
of small pellets (about % in. on 
a side) known as molding pow- 
der. Very soft stocks, such as 
plasticized vinyl, and _ various 
rubbers may be fed in strip form. 
The powder falls into the screw 
and attempts to rotate with it, 
but is held back by the drag of 
the stationary barrel. Because it 
is dragged back (the term “drag 
flow” applies to this action and is 
discussed on p. 705), the spiraling 
screw flight advances it axially. 
If the drag of the barrel could 
make itself felt fully throughout 
the entire mass, the plastic would 
advance in the form of a plug, 
much as a nut that is held ad- 
vances when the bolt is turned. 
On the other hand, if there were 
no friction at the barrel surface, 
we have the opposite action: no 
matter how much the screw turns, 
there is no advance (analogous to 
a nut that is not held). 

The feeding action in plastics 
extruders occasionally approaches 
one of these extremes, but more 
nearly always lies somewhere be- 
tween. The rate of advance thus 
depends on the friction between 
barrel and plastic and between 
the screw and the plastic, as well 
as on the screw geometry. Back 
pressure also affects advance, as 
would be expected. Equations de- 
scribing solids movement in ex- 
truders were developed by Dar- 
nell and Mol (11)', who assumed 
that the solid mass is not sheared, 


1 Numbers in parentheses link to References 
listed on p. 708 





i.e., behaves as a plug. Calculat: 
results agree well with expe: 
mental outputs measured in 
in.-dia. screws; divergences a 
due mostly to the difficulties « 
determining the coefficients 
friction to be used. 

Some of the qualitative result 
of this theory were reache: 
earlier by H. Decker (35), whos 
equations, however, were quan 
titatively inadequate. They ar: 
1) minimize friction between th« 
plastic and the screw, by mini- 
mizing the contact area on the 
screw, by polish, or by chrom: 
plating; 2) develop as high a co 
efficient of friction as possible be- 
tween the plastic and the barre! 
by roughening the barrel surface 
or even cutting grooves in it 
3) choose the lead and profile of 
the screw to get the greatest axial 
components of motion and pres- 
sure; and 4) have a high bulk 
density in the feed. These con- 
clusions, borne out by the later 
quantitative work (11), imply 
that multiple flights are detri- 
mental to good feeding, and that 
dense, compact pellets rather than 
fluffy feeds should be used. 

The form of the particles fed 
into the extruder is also impor- 
tant, particularly in the smaller 
machines where the particle size 
is almost as large as the thread 
depth. Kennaway (20) tested 
various polyethylene  feeds— 
rough cut particles, cubes, cold- 
cut spaghetti (cylinders), and 
hot-cut spaghetti (spheroids)— 
and found that spheroids gave 
higher, more regular output. 


Plasticating 

In the next stage of the ex- 
truder, the pellets are crushed to- 
gether and eventually fused into 
a molten mass that wets the bar- 
rel and screw surfaces. During 
this transition, the density of the 
material, in bulk, increases sharp- 
ly, sometimes as much as six- 
fold. With molding powders a 
two- to four-fold change is com- 
mon. This change is allowed for 
by a corresponding change in the 
volume of the screw flight, and 
the ratio of the screw volume at 
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eed section to that in the 
in before the die is called 
compression ratio of the 
nee we still know very little 
t the details of what happens 
he feed particles during this 
ticating or compression stage, 
is still tremendous diver- 

e among screw designers and 
iders as to how this zone 

ild be designed. There are 

vs in which the change in 
ume occurs almost as suddenly 

, stair step—in half a turn of 

e screw. In others it begins with 

e second turn and is completed 
the next to last, by gradually 
lecreasing the lead or the thread 
lepth of the screw, or both. In 
ome, thread depth is decreased 
onically, in others helically. In- 
formation is lacking that would 
permit a sound decision as to just 
what method to use. What is 
known about the subject, how- 
ever, is as follows: 1) compres- 
sion should not begin until the 
feed has been brought up to a 
mperature in the neighborhood 
of its heat-distortion temperature 
or else bridging and stoppage of 
flow may occur; 2) if the feed 
section preceding compression is 
too short, slight fluctuations in 
back pressure can cause wide 
variations in feed rate; 3) a com- 
parative study of polyethylene 
extrusion in two screws having 
the same compression ratio 
showed the decreasing-thread- 
depth screw gave higher, steadier 
rates than the decreasing-lead 
screw (27). Also, for other rea- 
sons, given below, the decreasing- 


thread-depth method is much 
preferred to the decreasing-lead 


method 


The metering zone 

Most screws made today for ex- 
truding plastics have a definite 
metering zone. This is the last 
threaded section of the screw, 
relatively shallow in thread depth, 
and with constant lead and depth 
throughout. As its name implies, 
its function is to regulate the rate 
of extrusion through the die. If 
the extrudate dimensions are to 
be kept within narrow limits, 
variations in extrusion rate must 
be reduced to the attainable mini- 
mum. Since the extrudate is usu- 
ally handled by take-off equip- 
ment running at constant lineal 
speed, any variation in extrusion 
rate causes an equal variation in 
the cross-section of the product 

The operation of melt screws, 
and metering screws especially, is 
well understood. It happens that 
in melt screws, the non-Newton- 
ian flow behavior of plastics has 
little influence on screw perform- 
ance, so Newtonian flow theory 
applies rather well. The problem 
of output and pressure develop- 
ment in screw pumps was first 
solved by Rowell and Finlayson 
(36) and subsequently tackled 
with varying degrees of success 
by several other parties, appar- 
ently working pretty much in* 
ignorance of the work of Rowell 
and Finlayson and each other 
From the standpoint of plastics 
extrusion, the most thorough 
treatment appeared in 1£53 (25) 
This symposium contained seven 


papers, five dealing with the 


theory, experimental behavior, 
and design of melt screws, one 
with scale-up of plasticating ex- 
truders, and one with heat trans- 
fer in extruders. Equations were 
developed giving the output, die 
pressure, and power consumption 
of melt screws in terms of their 
dimensions, speed, and the melt 
viscosity. While most of the work 
was directed toward metering 
screws, screws of varying dimen- 
sions were also considered. At the 
January 1953 conference of the 
SPE, three papers (28, 29, 30) 
that make up a good introduction 


to the subject were presented 


Melt flow theory 

The notion of drag flow is fun- 
damental. Here, however, the ma- 
terial being dragged is a viscous 
liquid that shears uniformly 
throughout its depth. The drag 
flow forces the melt toward he 
discharge end of the screw. How- 
ever, the die offers resistance to 
discharge, so pressure is built up 
there. This pressure tends to 
force some of the liquid back- 
ward toward the feed end. At the 
same time, there is an increase of 
pressure from one turn to the 
next which causes backward 
leakage through the clearance be- 
tween the barrel and the flight 
land. The result of these three 
flows is the net output of the 
extruder. The equation is: 
Q=Q,,—Q,—Q (Eq. 1) 
In most melt screws it is safe to 
neglect the leakage flow, Q 
as a small fraction of the net. 

The drag flow and pressure flow 


Fig. 1: In the extrusion process softened plastic is forced by revolving screw through heated barrel and out of die 
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are functions of the screw dimen- 
sions and speed, and pressure flow 
depends also upon the melt vis- 
cosity and, of course, the pressure 
developed. 
> 
Q=AN—B = 
n* D? Nh sin 9 cos ¢ 
2 
xn Dh* sin?@ AP 
12L u 
where D = the average diameter 
of the screw =the major dia- 
meter minus the thread depth, h, 
inches. 
N = the screw speed, rev./sec- 


(Eq. 2) 


onds. 

L = the axial length of the melt 
zone, inches. 

u =the melt viscosity appro- 
priate to the operating conditions, 
lb., sec./sq. inch. 

4 = the lead angle of the screw. 
A lead distance of one diameter 
corresponds to a lead angle of 
about 18°. 

AP = the total rise in pressure 
(= pressure at the die), p.s.i. 

A and B are lumped constants. 

The flow through the die is also 
a pressure flow and must be equal 
to Q, since that is the output of 
the extruder. No matter what the 
shape of the die is, the discharge 
through it can be characterized 
by the equation: 
q=k = 

u 
where k = the die resistance, the 
value of which will depend on its 
dimensions, cu. inches. 

If Eqs. 2 and 3 are combined, 
the pressure and viscosity are 
eliminated. It is clear that con- 
sidering the extruder as a whole, 
the output depends only on the 
screw speed and the various 
dimensions of screw and die, and 
not on melt viscosity or pressure 
developed! 

AN 

Q= iE (Eq. 4) 
For any particular screw and die, 
therefore, a plot of Q versus N 
(operating characteristics) should 
be a straight line. Such plots, ob- 
tained from a 2 in.-dia. screw 
pumping heavy sirup through 
three different dies, are shown 
in Fig. 2, above. 


(Eq. 3) 


Screw design 


Many assumptions and approx- 
imations were made in developing 
these equations. Equation 4, espe- 
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Fig. 2: 
characteristics for 2- 
in. screw with three 
dies, having k val- 
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cially, depends on an assumption 
that the melt viscosity is the same 
in the die as in the screw. Since 
ordinarily the shear rates at these 
points are different, and since 
plastic melt viscosities depend on 
the shear rate, this assumption 
will not usually be fulfilled. A 
striking example of how much dif- 
ference this can make appeared 
in Ref. 4; however, Eq. 4 serves as 
a useful guide in spite of its limit- 
ations. 

The theory also shows how the 
regulatory characteristics of a 
metering screw depend on the di- 
mensions. We can summarize 
thus: regulation is best in screws 
having small lead angles, shallow 
threads, and long lengths; unfor- 
tunately the output goes down as 
thread depth or lead angle is re- 
duced (see Eq. 2). A good com- 
promise range for lead angle is 
from 15 to 25°. It turns out (11) 
that the same range is useful in 
the feed zone to achieve good feed 
rates. It becomes convenient, then, 
to maintain a constant lead angle 
over the whole length of the screw 
and to achieve compression by re- 
duction of thread depth. This type 
of design also simplifies the ma- 
chining and reduces manufactur- 
ing cost of the screw. In cases 
where extremely high compres- 
sion ratios are needed, a combina- 
tion reduction may have to be 
used in order to get reasonable 
output. 

At present, the type screw 
recommended for extrusion of 
acrylics, nylons, and polyethylene 
(see pp. 709, 717, and 732) seems 
to be doing a good job. It will 
probably serve for most thermo- 
plastics. The present design pro- 
cedure is to design the melt sec- 
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tion (metering zone) accordin;: 
to the abovementioned theory 
The feed zone is then mad 
slightly more than ample to a 

commodate the change in density 
The solids feeding theory provide: 
confirmation of its capacity 
Measurements made by the au- 
thors of that theory show that 
bulk densities of feeds measured 
in the screw are considerably less 
than in shipping containers, a fact 
not generally appreciated. It is the 
density of the feed in the screw 
that should be used in calculating 
the needed compression. 


Power requirements 

The shearing of viscous mate- 
rials takes work, and this work 
appears as heat generated 
throughout the material. Those 
areas where shearing is most 
rapid generally heat up the most. 
In an extruder the shear rate is 
fairly uniform, so the turning of 
the screw generates heat that is 
distributed evenly through the 
melt. By the time the melt reaches 
the metering zone, however, its 
viscosity has fallen to a level at 
which the amount of work re- 
quired to shear the melt is only a 
small fraction of the total screw 
horsepower. 

Up to the present, no equations 
have been developed for the work 
done in the feed section, (though 
they should be derivable from the 
feeding equations), and the de- 
tailed mechanism of the plasticat- 
ing zone is not understood. But a 
simple heat balance sheds much 
light on power requirements. The 
feed enters, say, at room tempera- 
ture (70° F.), and leaves the die 
at some higher temperature, say 
370° F. If its average heat capac- 
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er that range is 0.5 B.t.u. /Ib., 
and its heat of fusion is, say, 
B.t.u./Ib., °F., then a total of 
0.5 + 15 165 B.t.u. (or 
it 0.065 hp.-hr.) must be sup- 
d to extrude each pound of 
tic 
\ fair rule of thumb to use is 
for every 10 lb./hr. of output 
pacity, about 1 hp. will have to 
supplied by drive and heaters. 
ne of this can be supplied by 
eheating the feed, with sub- 
tantial increases in output and 
iality (12). This energy may be 
transferred as heat through the 
barrel (and screw) or may be 
ovided through mechanical 
working of the plastic by the 
screw. Because plastics are poor 
conductors of heat, very high 
rates of heat transfer can be real- 
ized in extruders only if very high 
barrel temperatures and/or very 
long barrels are used. On the 
other hand, mechanical working 
supplies the energy evenly at the 
existing temperature level, thus 
tending to produce a homogene- 
ous and undegraded melt. 


Adiabatic extrusion 

In engineering thermodynamics, 
a sharp distinction is made be- 
tween heat as such, and work, 
even though the two are in many 
ways equivalent. A system, such 
as an extruder’s contents, that 
neither gives off nor receives 
heat, as heat, is said to be adia- 
batic. A well-insulated extruder 
can be made to operate adiabatic- 
ally (23), but at some sacrifice of 
versatility. 

The custom extruder usually 
will want to do a large fraction 
of his heating by mechanical 
working, using the barrel heaters 
for final adjustment of conditions. 
A versatile extrusion setup will 
also provide for cooling the barrel 
and perhaps the screw. Improve- 
ments in quality have been real- 
ized by cooling the screw (2), but 
at a sacrifice of rate: freezing-out 
of the melt on the root of the 
screw in the metering zone re- 
duces the effective thread depth. 
This may result in better homog- 
enizing, but it definitely cuts down 
the drag flow. A completely 
adiabatic extruder becomes espe- 

ially attractive to the man using 
t day after day for the same job: 

nee it is designed properly and 
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set up, the operation practically 
controls itself. The equipment can 
be quite simple. 


Die design 

The die is the focal point of the 
extruder. Here, the melt is forced 
into something closely approxi- 
mating its final shape. As has 
already been mentioned, dimen- 
sional uniformity requires the 
precise metering that is achieved 
by proper screw design and intel- 
ligent operation. Because plastic 
melts exhibit delayed elasticity 
(memory), the extrudate cross- 
section will not be geometrically 
congruent or even similar to the 
shape of the orifice, except in 
the simpler cases (wire-coatings, 
rods, sheets). This melt elasticity 
has not been investigated thor- 
oughly enough to reduce die de- 
sign to a science, but some strides 
have been made. Laboratory flow 
data can certainly be used to de- 
sign dies of simpler shape and to 
design the screws that are to be 
used with them. As Eq. 4 demon- 
strates, the two are intimately 
associated. 

In recent years a number of 
good articles have appeared on 
die design. One who is deeply in- 
terested in the subject must de've 
into the field of rheology, and 
many useful articles on flow prop- 
erties can be found in back issues 
of Mopern Ptastics, Journal of 
Applied Physics, Journal of Col- 
loid Science, Journal of Polymer 
Science, Industrial and Engineer- 
ing Chemistry, and others. 

The simplest dies are the spa- 
ghetti dies used in making mold- 
ing powder. Here the laboratory 
extrusion rheometry _ applies 
nicely, and no tight dimensional 
requirements need be met. Dies 
for rod extrusion are similar in 
principle, but usually there are 
more or less stringent tolerances 
on extrudate diameter. Pipe dies 
are more difficult, since both wall 
thickness and diameter must be 
controlled, and surface finish is 
important. In rod and pipe extru- 
sions, the problem of swelling of 
the extrudate, because of elas- 
ticity, is taken care of by having 
positive take-off devices draw 
down the extrudate to the desired 
finished diameter while it is be- 
ing quenched. Once quenched, 
swelling ceases. The same tech- 





nique, basically, is used in mono- 
filament and film extrusion. In ex- 
truding pipe, the land length is 
many times the width of the an- 
nular opening, a factor of 30 to 
50 being reported as optimum 
(8). Control of wall thickness 
increases in difficulty as wall 
thickness decreases. An effective 
die design for thin-walled tubing 
is really two dies in one—the 
forming die followed by a closely 
coupled chilling die (34). 

The design of cross-head sheet- 
ing dies has been discussed in 
Reference 8, taking into account 
the non-Newtonian character of 
plastic melt flow, The principal 
problem in sheeting manufacture 
is variation in thickness across 
the width of the film and in this 
article equations are given for 
achieving any desired degree of 
uniformity by choosing the criti- 
cal die dimensions on the basis of 
the melt behavior. K. E. Robbins 
(18) and H. O. Corbett (22) em- 
phasize the importance of making 
dies and die fixtures versatile and 
interchangeable. Robbins also in- 
troduced the dam-type sheeting 
die, a die in which a wide range 
of thicknesses can be made. An 
adjustable “dam” behind the die 
lips provides pressure compensa- 
tion over a range of flow rates 

It has been shown that if the 
melt is forced through the die too 
strenuously, the shear stress may 
exceed a critical value, about 100 
p.s.i., and the extrudate will be- 
come rough (15). If the stress is 
increased even more, the extru- 
date will tear, even to the point 
of fragmentation. Much higher 
rates can be realized if the ap- 
proach to the constricted die lips 
is streamlined, (but even then 
there is a limit beyond which 
roughness sets in). Streamlining 
helps not only to prevent rough- 
ness, but also helps to prevent 
melt from “hanging up” in the 
die. Dead spots in the die eventu- 
ally become filled with severely 
degraded polymer that can ruin 
the product. Vinyls are particu- 
larly sensitive in this respect. 

Some years ago Fisher pointed 
out that cross-head extrusion 
dies, originally developed for wire 
coating, offer the _ versatility 
needed for some interesting spe- 
cial effects (32). Multi-color ex- 
trusions can be made by hooking 
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two or more extruders up to ons 
die. In similar fashion, polyethy]- 
ene-lined vinyl tubing was ex- 
truded in one step. An interrup- 
ter in the die permits extrusion 
of ribbed tubing. And so on 
Fisher gives construction details 

Die design recommendations 
for individual resins will be found 
in the articles beginning on p. 709 


which cover specific materials 


Mixing 

Extruders are often used to mix 
colors, stabilizers, and fillers into 
the resin. While not as effective 
for this intensive 
(Banbury) 
serve adequately 
was thought that by extending 


purpose as 
mixers, they often 


Years ago, it 


the screw shaft in a long smooth 
nose or “torpedo” fitting closely 
in the barrel, dispersion of color 
particles would be improved. It is 
now known that the shear stresses 
attained are not nearly high 
enough to disperse pigment par- 
ticle aggregates. However, the 
long, thin annulus surrounding 
the torpedo offers tremendous re- 
sistance to the discharge of the 
screws. This means more back 
flow and more total shear, result- 
ing in better mixing. This added 
resistance increases the effective 
length of the melt zone and im- 
proves regulation, but with an 
output pena!ty. Packs of screens 
placed in the die before the lips 
have been used for the same pur- 
pose. Today it is recognized that 
proper design of the metering 
zone and die eliminates the need 
for additional front-end resist- 
ance. For the purpose of improved 
mixing, however, a new, helically 
grooved torpedo has been an- 
nounced (1). This has the advan- 
tage of not offering much restric- 
tion while doing a good job of 
subdividing and recombining the 
melt stream. 

In two papers presented at the 
Miami meeting of the ACS in 
April, 1956, criteria for mixing in 
shear were proposed and equa- 
tions giving the amount of shea: 
accomplished in an extruder were 
presented 

These papers, to be published in 
Industrial and Engineering Chem- 
istry, should provide impetus for 
some new designs of mixing 
screws for single-screw extruders. 

Multi-screw extruders have 
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long been used for compounding. 
Recent correspondence (10, 5) 
indicates there is still much di- 
vergence of opinion on _ their 
relative merits as compared with 
single-screw machines. Types 
having intermeshing screws ap- 
proach positive-displacement 
pumps in their metering charac- 
teristics, however, and from the 
regulation standpoint they are 
excellent. 

Recently M. S. Frenkel pro- 
posed the “imposed-order” ex- 
truder (14), a fancy machine de- 
signed for efficient mixing in 
which the screw diameter (both 
root and major) alternately in- 
creases and decreases. Both barrel 
and screw have flights. This ma- 
chine, on which patents have been 
granted, should do much to stir 
up thinking on extrusion-mixing. 


Extraction-extrusion 

Many molding powders contain 
residual volatiles—water, mono- 
mer, solvents—which will cause 
bubbles, surface roughness, and 
distortion if not removed before 
extrusion. One way to do this is 
to dry them in an oven or hopper- 
dryer, incidentally realizing the 
advantages of preheating (12). A 
second approach is to build the 
extruder with a vented zone 
where the volatiles can be flashed 
off after the plastic has been 
melted and brought to a tempera- 
ture well above the normal boil- 
ing point of the unwanted vola- 
tile matter. The vent may simply 
be open to the air, or a vacuum 
may be applied to speed things 
up and to keep the vapors out of 
the working area. In most such 
extruders and in the vacuum 
screw proposed by Bernhardt 
(13), the vented zone is rather 
short, but adequate for removal 
of up to 5% volatiles from the 
feed. 

The vented 
adapted to any extruder with a 
sufficiently long barrel (L/D 
18 -+-), and is by far the cheapest 
method of venting for an opera- 
tor who already has an extruder 
Careful attention must be paid to 
the design of the different screw 
sections. 

The twin-screw extractor-ex- 
truder of We'ding Engineers can 
have a very long vented zone and 
is capable of turning out a dry 


screw can be 











product (bubble-free) ever 
slurry feeds containing less 


50% solids. 


Instrumentation 

In years past, extrusio1 
accomplished without bene! 
any but the crudest instrums 
tion. Today, increasing com 
tion requires high producti 
Good instrumentation not 
saves man-hours, but elimin 
man-errors. The standard mod 
extruder is provided with 3-7 
heating and cooling, and ap; 
priate controllers. For the 
of knowing what is going or 
the extruder, it is wise to h: 
thermocouples in both the melt 
the die and the die metal (17). A 
melt pressure gage (26, 19) in th 
die is a good indicator of rate fluc- 
tuations, and its signal output cai 
be fed into a speed controll 
Closer control is the trend in 
extrusion, as in injection moldi: 
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BY C. P. MacDERMOTT* 


E xtrusion of acrylics into sheets, 
contour shapes, and rods is taking 
on increasing importance. Tech- 
niques for extruding the three 
types vary somewhat (see Table 
I, p. 710). 


Extrusion of sheeting 

A significant portion of acrylic 
resins is extruded into flat sheet- 
ing to be used either for glazing, 
for postforming into outdoor 
signs and displays, or other ap- 
plications. Whatever the applica- 
tion, however, it is highly desir- 
able to produce sheeting that is: 
1) shrink-free; 2) 
thick; 3) glossy; and 4) free of 
surface defects. These properties 
can be readily obtained by the 
use of the proper extrusion and 
take-off techniques. 


uniformlY 


Shrink-free sheeting 

For practical purposes, shrink- 
free sheet may be defined as that 
having less than 0.5% shrinkage 
in either the machine or trans- 
verse direction when subjected to 
the normal heating cycles used 
during postforming operations. 
Such extruded sheeting must be 
prepared by using the least pos- 
sible amount of draw down. This 
may be accomplished by allowing 
the extrudate to sag vertically 1 
to 1 in. in the 3 to 5 in. horizontal 
span between the die lips and the 
take-off equipment. 

The advantages to be obtained 
by the lack of inherent shrinkage 
in the acrylic sheeting are: im- 


* Sales Div., Polychemicals Dept., E. 1. du Pont 
de Nemours & Co., Inc., Wilmington, Del 





proved uniformity of thickness in 
the postformed shape and _ in- 
creased resistance to impact and 
solvent stress crack. 


Uniform thickness 

During a run, random spot 
checks on thickness should show 
no more variation than + 5% for 
sheeting from 40 to 200 mils thick 
The variation may be eithe1 
across the sheet or in the machine 
direction. However, with proper 
attention to screw design and ex- 
trusion temperatures, the caliper 
variation in the machine direction 
is usually not significant. With 
transverse uniformity, on the 
other hand, additional precautions 
are necessary to prevent large 
deviations in the thickness of the 
sheeting. 

Assuming that the die opening 
has been set to produce the nomi- 
nal thickness wantéd, the caliper 
variation across the sheet can be 
checked by observation of the ex- 
trudate as it leaves the die. This 
is true providing the sag rec- 
ommended for shrinkage control 
is maintained. As long as the sag 
across the entire sheet is uniform, 
acceptable uniformity of thickness 
can normally be expected in the 
finished sheet. 

If the sag is not uniform in one 
or two areas across the sheet, it 
is frequently possible to make 
corrections by adjusting the zone 
temperatures in the die. Since 
the viscosity of acrylic resins 
varies sharply with temperature, 
these adjustments must be made 
carefully or over-control may re- 


709 

























































TABLE I: Extrusion of acrylics 





Machine characteristics 
Diameter, in., of screw 
needed to deliver at 60 r.p.m 
50 Ib./hr 
150 lb./hr 
500 Ib./hr 
Recommended L/D 
Recommended screw type 
Compression ratio 
Depth of feed zone in 
150 lb./hr. screw, in 
Lead ratio 
Screen pack, mesh numbers 
in direction of flow 
Drive power for 150 lb./hr., hp 


/f 


)perating conditions 


Melt temperature at die, °F. 


General purpose A.S.T.M. type 6 


Heat-resistant A.S.T.M. type 8 
Approx. melt pressure at die, 
p.s.i 
Screw cooling 
Feed preheating 
(see p. 711 for informa- 
tion on Predrying) 
Entering temperature, °F. 
Metal temperatures, °F. 
General-purpose type 
Rear cylinder 
Halfway along cylinder 
Forward cylinder 
Die 
Heat-resistant type 
Rear cylinder 
Halfway along cylinder 
Forward cylinder 
Die 
Is extrudate water quenched? 
Water temp. °F. 
Air gap, in. 
Time in water, sec. 
Draw ratio’ 


Compression ratio 


Lead ratio 


Sheeting 


| 


Shapes 


2 
3% 
6 
20:1 


2 
3% 
6 
20:1 


Metering, rapid compression, constant pitch 


0.440 
53 


3:1 


0.440 
1:1 


3:1 


0.440 
) ee | 


None 
30 


None 
30 


395-430 395-430 395-430 
420-490 420-490 420-490 


100-200 200-400 40-100 


Unnecessary 
Depends on 
need for 


Unnecessary 
Depends on 
need for 


Unnecessary 
Depends on 
need for 


drying. drying. drying. 


RT to 175°F. 


RT to 175°F. 


RT to 175°F. 


350-360 350-360 
380-390 380-390 
390-400 390-400 
390-400 390-400 


400-410 } 370-380 
430-440 410-420 
430-440 420-430 
430-440 420-430 
No 


1:1 


Volume of thread in first turn past feed opening 


Volume of thread in last turn at output end 
Distance between corresponding points on successive turns on same flight 


Inside diameter of barrel 


Draw ratie 


Cross-sectional area of die opening 
Cross-sectional area of finished (untrimmed) extrudate 





sult. For example, the viscosity 
increases by about 100°% when 
the melt temperature is decreased 
from 420 to 400° F. An increase 
in viscosity of the extrudate in 
any one area across the die will 
cause that portion of the extru- 
date to be drawn down to a thick- 
ness appreciably less than the re- 
mainder of the sheet. A similar 
decrease in viscosity may cause 
localized sagging to such an ex- 
tent as to interfere with the nor- 
mal take-off procedure. 

If an appreciable error has been 
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made in setting the die opening at 
some point across the die it is 
unlikely that compensation for 
the error can be made by chang- 
ing the die temperature at that 
point. Adjustments are then re- 
quired to correct the die opening. 
These can be made while operat- 
ing by changing the setting until 
uniform sag is obtained. 


Surface imperfections 

For many applications of ex- 
truded acrylic sheeting, it is de- 
sirable to have a product that is 


sparkling clear, with good gloss 
and without die lines or surface 
blemishes. To obtain these fea- 
tures, reasonable care in the 
preparation of the die prior to ex- 
trusion should be used. Imperfec- 
tions in the sheet can be avoided 
by proper machine operation. 

Die lines: The following sug- 
gestions are made to prevent the 
formation of “die lines” (contin- 
uous scratch-like lines formed 
along the surface of the sheeting 
in its machine direction): 

1) The die lands must be pol- 
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to a very high (No. 4) finish, 
he die opening setting made 
vut_ marring the finish. To 
mize accidental marring of 
‘nish, it is recommended that 
lands be made of a hard steel 
then chrome-plated. 
) All of the inside surfaces of 
manifold-type die should be 
shed to at least a No. 10 finish 
| then chrome-plated. Extreme 
e must be exercised so as not 
mar these surfaces. Because of 
e unusually long “plastic mem- 
’ of the acrylics, a disturbance 

t up in the melt flowing through 
the die manifold may remain and 
appear as a die line even after 
passage through the die slot and 
die lands. 

3) Care must be taken to pre- 
vent contamination of the resin 
as it is fed to the extruder, since 
foreign particles may hang up in 
the die opening and cause die 
lines. Drums and hoppers should 
be kept covered during extrusion. 

4) The melt temperature of the 
acrylics in the die should be care- 
fully controlled to minimize die 
lines. If the temperature is on the 
low side of the normal extrusion 
range, the sensitivity of the ex- 
trudate to die lines is greatly 
magnified. If the temperature is 
too high, incipient “boiling” at 
the die land is frequently en- 
countered, causing surface bub- 
bles that resemble die lines. As 
far as the effect of temperature 
on the severity of die lines is con- 
cerned, it is best to maintain the 
melt temperature as high as pos- 
sible without encountering the 
“incipient boiling.” 

It is in this area of extrusion 
that the new high-heat distortion 
acrylics (e.g., Lucite 140' acrylic 
resin) are advantageous. The un- 
high upper extrusion 
temperatures of these materials 
makes it possible to operate in the 
range of 470 to 490° F., a point 
high enough to cause all but the 
most severe die lines to “flow out” 
and disappear from the surface 
of the sheeting. 

Other surface imperfections: 
Surface imperfections other than 
die lines may, of course, be due to 
a number of things. One of the 
more obvious and most frequently 
encountered is contamination of 


usually 


Trademark E. I. du Pont de Nemours & Co., 
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the resin either prior to extrusion 
or as it comes from the die. When 
this contamination consists of very 
fine, dust-like particles, the result 
is myriads of small sinks or dim- 
ples in the sheeting that are more 
noticeable than the particles 
themselves. Such contamination 
can also be obtained during re- 
grind operations, and it is highly 
advantageous to do the regrinding 
in a clean, dust-free area. 


Take-off technique 

Acrylic sheeting is best ex- 
truded using an air quench, and 
quite a bit of latitude is permis- 
sible with the design of the take- 
off equipment. However, adher- 
ence to a few basic principles in 
take-off technique will result in 
a product having optimum physi- 
cal properties and appearance. 

The first part of the take-off to 
come in contact with the hot ex- 
trudate frequently consists of a 
series of rolls, or simply pipes, 
spaced about 1 in. apart and per- 
pendicular to the direction of ex- 
trudate flow. The surface temper- 
ature of the rolls making up the 
first 2 to 3 ft. of the over-all 10 
to 20 ft. length of the take-off 
equipment should be maintained 
within the range of 100 to 130° F. 
If the temperature is held much 
below 100° F., “freeze off” lines 


across the sheeting are formed. In, 


addition, the sudden quenching 
tends to magnify the size of sinks 
or dimples manifested as surface 
imperfections. If the surface tem- 
perature is allowed to go much 
above 130° F. the sheeting starts 
to stick to the rolls, resulting 
either in lines across the sheeting 
or, if too hot, a complete stoppage 
of sheeting movement. 

In addition to the temperature 
of the rolls, their surface condi- 
tion must also be considered. 
They must be absolutely free of 
any dirt, grit, or surface imper- 
fections that would cause scratch- 
ing of the sheeting as it is drawn 
across the rolls. These scratches 
have much the same appearance 
as die lines, although an ex- 
perienced operator can tell the 
difference. 


Acrylic rod extrusion 


In the extrusion of acrylic 
sheeting, the length of the die land 
is relatively unimportant, since it 


is possible with the manifold-type 


die to produce good sheeting 


whether the die land is ‘is or 2 
in. long. The land length assumes 
a greater importance in forming 
a good rod, however, and it has 
been found that a ratio of the 
land length to rod diameter 
should be about 7:1 to 10:1. As in 
the case of sheeting, the inside 
surface of the rod die must be 
highly polished to prevent die 
lines. 

There are a number of designs 
for rod take-off equipment, but 
the one most widely used consists 
of a long series of rollers sized to 
4 the diameter of the rod being 
made. The length of the conveyor 
system is governed by the cooling 
time necessary to produce a rod 
that can be handled without 
bending. The rollers are set at a 
slight angle to the forward travel 
of the rod, causing the rod to turn 
This constant turning 
helps considerably in maintaining 


slowly. 


roundness. In a few instances, a 
water quench has been used suc- 
cessfully to speed up the cooling 
process and to provide a hard- 
ened “skin” which aids in holding 
concentricity. 

The problem of bubble forma- 
tion in extruded rod exists to a 
degree not encountered in sheet 
extrusion. This is due to the 
greater thicknesses involved. The 
vented barrel (with vacuum as- 
sist) or the vacuum screw are 
particularly advantageous in con- 
junction with rod extrusion, since 
they will eliminate most causes of 
bubble formation. The new high- 
heat distortion Lucite 140 acrylic 
resin also performs well in rod 
extrusion even without the de- 
volatizing equipment, since it has 
a low volatile content. 


General extrusion techniques 

Melt temperatures: If the melt 
in the extruder is kept hot too 
long it degrades, and the extru- 
date suffers from discoloration, 
poor surface, etc. The normal melt 
temperature during extrusion 
may be considered to be the top 
safe temperature for a hold-up 
period of 5 minutes. 

Predrying: The equilibrium 
moisture content of methacry- 
lates at 50% relative humidity and 
70° F. is about 0.6 percent. For 
this reason, the powder should be 
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dried prior to extrusion regard- 
less of exposure after opening the 
shipping container. A moisture 
content of about 0.1% or less is 
optimum 

A circulating-air oven is ade- 
quate for drying. The drying time, 
of course, depends upon a number 
of variables, such as original 
moisture content, relative humid- 
ity of air prior to drying, etc. 
When in doubt, however, a drying 
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period of at least 8 hr. at 175° F 
is recommended. A hopper drie: 
set up to give the same amount 
of drying is also adequate. 
Venting of extruder: Drying of 
the resin may be omitted if a 
vented extruder is used. A vented 
extruder will ordinarily operate 
very satisfactorily on acrylics, and 
is desirable for many acrylic ex- 
trusions in that it will assure an 
extrudate free of internal bubbles. 


This is particularly advantag: 
for rod extrusion. 

Barrel, screw, and dies: Si: 
the decomposition products 
acrylic resins are not corrosi 
a good grade of tool steel is a 
quate for the dies. For high fin 
and longer wear, sometimes t 
dies are chrome-plated. Barr. 
and screws may be made of cx 
ventional extrusion machine n 
terials 









BY J. A. JUPA 





T rifluorochloroethylene is a ver- 
satile thermoplastic with an un- 
usual combination of outstanding 
physical and chemical properties. 
It is a high polymer of trifluoro- 
chloroethylene (hereinafter cailed 
TFCE) which can be used at tem- 
peratures up to 392° F. and as low 
as —320° F. The material is non- 
flammable and possesses excellent 
weathering resistance, zero mois- 
ture absorption, toughness, trans- 
parency, excellent electrical prop- 
fungus resistance, and 
chemical inertness. Molding mate- 
rials are supplied in the form of 
plasticized and unplasticized pow- 
ders. These molding powders for 
extrusion purposes exist in the 
form of high-density granules or 
pellets (60 Ib./cu. ft.) or low- 
density powder (19 lb./cu. ft.). 
Although both high- and low- 
density powders can be used for 
extrusion work, most molding 
powders are identified by grade 
numbers, e.g., Kel-F* 270, 300, and 
500. Where greater flexibility is 
desired, plasticized material, e.g., 
Kel-F grade 300 P-25, is most 
commonly used; the amount of 
plasticizer could be varied to suit 
the application. 


erties, 


Type of equipment 

Certain general requirements 
have been set up for extruding 
TFCE (see Table I, p. 713). More 
specific details are discussed be- 
low. 

TFCE has been extruded on 
most of the commercially manu- 
factured machines. Minor ma- 
chine modifications specific to 


© Minnesota Mining and Mfg. Co., St. Paul, 
Minn 

! Kel-F is a registered trademark of the Minne- 
sota Mining and Mig. Co. TFCE is also made 
by Bakelite Div. of Union Carbide Corp. under 
the trade name “Bakelite.” 
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TFCE might be necessary to in- 
sure high quality of extruded 
products. For the most part, elec- 
trically-heated extruders are 
used which are able to maintain 
uniform temperatures between 
300 and 675° F. The maintenance 
of the uniform temperature is 
most important since the charac- 
ter of the profile is dictated by its 
thermal history within the ex- 
truder. A system of heat control 
which maintains a constant bal- 
ance between the heat lost to the 
plastic melt and the heat intro- 
duced by the heating system, 
would approach ideal operating 
conditions. The temperature fluc- 
tuations should be kept to a min- 
imum in the range of + 2°F. 
along the length of the barrel and 
die. It is particularly important to 
keep the die temperature con- 
stant. An excess of 10° F. at the 
die can cause excessive material 
breakdown while a drop of 10° F. 
gives satisfactory material. 

The contact surfaces of the bar- 
rel can be Xaloy 306, high 
chrome-nickel, stainless _ steel, 
Duranickel, or chromium-plated 
steel. 

With the exception of Xaloy 306, 
the contact surfaces for screws 
should be the same as discussed 
above for extruder barrel sur- 
faces. Two types of screws have 
been found to be satisfactory— 
the conventional full-flighted 
screws having uniform pitch and 
increasing root diameter and the 
metering-type screw with uni- 
form pitch and increasing root 
diameter. 

Compression ratios of 1% and 
2% to 1, have been most com- 
monly used. The contact surfaces 
should be smooth and highly pol- 









ished with a radial clearance 

0.005 in. or less. Provision shou! 

be made to keep the hopper zor 

in the screw area relatively coo 
This may be done with air o: 
water. Excessive cooling in this 
area will place an unnecessary 
load on the drive mechanism and 
most likely be accompanied by 
“squealing.” 

Excessive heat in the hopper 
zone will result in premature 
melting of the TFCE molding 
powder and be manifested by loss 
of feed and bridging of the mold- 
ing powder in the hopper. The 
hopper should be made of stain- 
less steel or chromium-plated 
steel to prevent discoloration of 
extruded profile. 

Extrusion rates of TFCE mate- 
rials are lower than most common 
types of thermoplastics and lower 
screw speeds are _ necessary. 
Therefore, provisions for screw 
speeds between- 3 and approxi- 
mately 30 r.p.m. should be con- 
sidered. Screens are not usually 
necessary for extrusion of TFCE. 
However, to minimize the effect 
of surging and for more complete 
dispersion of color concentrates, 
a breaker plate with \%-in. holes 
and screens between 40 and 100 
mesh have been successfully em- 
ployed. 


The materials of construction of 
the die are similar to those rec- 
ommended above for the barrel of 
the extruder with the exception 
of Xaloy 306. For many rod and 
tube applications, die dimensions 
approximately 10 to 15% greater 
than the nominal size will be sat- 
isfactory. This should result in 
extrusions that have a low degree 
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in. However, for increased 

tion rates, less critical con- 

blems, and in cases where 

her degree of strain is de- 

the drawdown ratio can be 

ip accordingly. The most 

only used drawdown ratio is 

Drawdown ratios as high 

to 1 have been used for cer- 

types of work. Figure 3, p 

hows a straight in-line tub- 

ie: some suggested die di- 

ons for tubing are contained 

lable II, p. 715. To maintain 

1um properties in the final 

ided piece, the highest tem- 

tures should be concentrated 

he exit portion of the die. This 

accomplished by extending the 

die bushing 1 to 4 in. between the 

head and using a band heate1 

this bushing to control the heat 

independently. It is most impor- 

tant to have very accurate and 

iniform control of the die tem- 

peratures. A minimum number of 
spider” legs should be used 


Wire insulation 
The high-melt 
TFCE requires the use of tube-on 


viscosity of 


techniques, rather than the con- 























Fig. 1: 


Manner in which die is mounted in machine and wire heating and 


cone heating devices are shown in setup above 


ventional pressure type extrusion 
methods used on vinyls and other 
more highly plasticized thermo- 
plastics. The use of the tube-on 
techniques eliminates the restric- 
tive effect of small die sizes. In 
this way the die sizes can be in- 
creased appreciably and the over- 


sized tube is drawn down onto the 
wire as it leaves the die. 
Considerable progress has been 
made within the last year on the 
die design most suitable for wire 
insulation with TFCE and also 
some basic principles have been 


established. Figure 2, p. 714, 





TABLE |: Extrusion of trifluorochloroethylene 





| 


A) Machine characteristics 


Recommended L/D 
%ecommended screw type 


Compression ratio’ 

Lead ratio’ 

Screen pack, mesh numbers in 
direction of flow 

B) Operating conditions 

Melt temperature at die, °F. 

Approx. melt pressure at die, 
p.s.l. 

Screw cooling medium 

Feed preheating 

Metal temperatures, °F. 
Rear cylinder 
Halfway along cylinder 
Forward cylinder 
Die 

Is extrudate water quenched? 
Water temp., °F. 
Air gap, in. 
Time in water, sec. 

Draw ratio* 


pression ratio = 





Sheeting Wire coating 
(25+-16) :1 (25—16):1 
Metering and | Metering and 
conventional | conventional 
2:1 2:3 
3:3 poe 
40,60,100 40,60,100 


580-590 580-590 


2000-3000 2000-3000 
air air 
Unnecessary Unnecessary 
400-450 400-450 


450-475 450-475 
500-550 500-550 
550-650 550-650 
Yes Yes 
50-70 | 50-70 
2-10 2-10 
30-60 30-60 
Variable Variable 


Volume of thread in first turn past feed opening 





Volume of thread in last turn at output end 


4 ratio 





Distance between corresponding points on successive turns of same flight 
’ i Inside diameter of barrel A 
Cross-sectional area of die opening 





W ratio 


Cross-sectional area of finished (untrimmed) extrudate 


Shapes Pipe 


(25—16):1 
Metering and 


(25—16):1 
Metering and 


conventional conventional 
yp | 2:1 
1:1 a 
40,60,100 | ‘ 
| 
580-590 580-590 
2000-3000 | 2000-3000 
air air 
| 


Unnecessary Unnecessary 
400-450 
450-475 
500-550 
550-650 


400-450 
450-475 
500-550 
550-650 


Yes Yes 
50-70 50-70 
2-10 2-10 
30-60 30-60 
Variable Variable 
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ENLARGED View OF TIP 


TFCE WIRE COATING 


Fig. 2: Comparison of correct and incorrect design for cross-head die to be used 


for extruding trifluorochloroethylene wire coating 


shows correct and incorrect de- 
signs. The correct design stresses 
the minimum restriction to flow 
within the die to the land area. 
This allows the use of maximum 
pressure within the die and the 
positive movement of material. An 
enlarged view of the tip shows the 
land area has been moved back 
along the mandrel for a short dis- 
tance and the guider itself has 
been tapered. The die bushing 
essentially leaves the land area in 
a straight line. The use of a ta- 
pered tip shortens the length of 
the cone leaving the die, giving 
improved centering and lower 
shrinkage or strain. The use of 
an internal or core heater is rec- 


ommended wherever possible. 
This allows the over-all tempera- 
ture of the plastic melt to be re- 
duced and minimizes the effect of 
material breakdown. However, 
satisfactory work has been done 
with and without the use of an 
internal heater. 

In the past, vertical extrusion has 
been recommended. Using the new 
die design, a shorter plastic cone 
is obtained and horizontal extru- 
sion is possible. Horizontal tech- 
niques fit in with most existing 
wire insulating setups. For hori- 
zontal wire coating, there has 
been added a device on the en- 
trance side of the die which would 
maintain the wire temperature 


Fig. 3: Straight in-line die is recommended for extruding TFCE when produc- 


tion runs are long. Die dimensions are listed in Table Ii, p. 715. 


[wa BAND HEATERS 
iA . ; ~ 


\ 


\ THERMOCOUPLE 


~ 


THERMOCOUPLE 


close to that of the TFCE pl 
leaving the die and a furna 
the exit side of the die to px 
normal shrinkage above the 
sition point (417° F.). The u 

a wire heater should not be o 
looked. Formerly, mini: 
quench distances were rex 
mended; that is, it was rec 
mended that the wire be quic 
quenched in water as soon as | 
sible after leaving the die. M 
recent work has shown that 
quench distance of three feet 
possibly more, results in loy 
shrinkage on the wire. The lo 
shrinkage, a maximum shrinka 
of 45° or less, does not devel 
flareback when tested according 
to the solder-dip test of MIL-W 
16878. 

All other accessory equipment 
such as pay-off capstan, spark 
tester, and takeup are of conven 
tional design. Figure 1, p. 713 
shows the manner in which the 
die is mounted in the machine and 
the wire heating and cone heating 
devices. 


Operating temperatures 

In the final analysis, the actual 
temperatures used may be + 25 
F. or thereabouts of the suggested 
temperatures. It is important to 
have a reasonable temperature 
differential between various heat- 
ing zones so that the controlling 
effect is of a positive nature. The 
final temperature settings will be 
determined by the character of 
the extruded profile. Excessive 
temperatures are being used when 
material develops numerous bub- 
bles. The temperatures are too 
low when the extruded profile is 
lumpy, rough, or has a snakeskin 
appearance. The correct tempera- 
tures are attained when the ex- 
truded profile is smooth, trans- 
parent, and clear after it leaves 
the die. It is most important to 
use the lowest practical tempera- 
tures. At 500° F. material tem- 
perature, TFCE will not develop 
any significant material break- 
down in one to two hours. At a 
temperature of 550° F. TFCE 
would not suffer any excessive 
breakdown within a half hour or 
less. In the neighborhood of 600° 
F., significant breakdown could 
take place within minutes. There- 
fore, it is important to keep the 
higher temperatures near the 


ENGINEERING AND METHODS 








TABLE Il: Suggested die dimensions 





Land length, in. 
Mandrel diameter, O.D. 
Die bushing, I.D. 


A, B, and ¢ 
714 


l 


Tube size, O.D. in inches— 


lig to in im to 1% in. 


1 to 2 in. 2 to 3 in. 
3 times nominal inside diameter 
0.180 to 1.50 in. 1.50 to 3.75 in. 


of these letters shown in the schematic draw 





portion of the die where the 
tact time is reduced to a mini- 

n. As indicated above, mate- 
breakdown is a function of 
time and temperature, that is, 
rate of material breakdown 
reases with temperature and 
with time at any fixed tempera- 


tire 


Product quality 

TFCE is essentially a crystalline 
material. The degree of crystal- 
linity can be modified by various 
heat treatments. Within certain 
limits, if a clear transparent tube 
is required, quick quenching in 
water is recommended; however, 

it is desired to increase the 
rigidity of the tubing, a more 
crystalline or more slowly cooled 
medium is suggested. Normally, 
cooling the extruded profile in air 
will serve to increase the degree 
of crystallinity and the general 
stiffness of the product. However, 
prolonged heat 
treatment can induce further 
crystallinity. Good clarity by 
quick quenching can be expected 
in profile thicknesses up to ¥% in.; 


a subsequent, 
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beyond this section thickness, the 
clarity gradually diminishes to a 
translucent effect. 

The useful life of any extruded 
plastic article is to a great extent 
a function of its retained or resid- 
ual molecular weight. Therefore, 
minimum breakdown in the ex- 
trusion process should be consid- 
ered a desirable goal. The extent 
of material breakdown during ex- 
be measured with 
various devices. In the case of 
TFCE the ZST apparatus has 
been found very useful as a qual- 
ity control device. In this device, 
a prepared test specimen with a 
double notch at the center is sus- 
pended in a constant temperature 
chamber with a fixed weight sus- 
pended from one end. The period 
of time in seconds required for 
this specimen to break is a meas- 
ure of its relative molecular 
weight. The higher the value in 


trusion can 


seconds, the higher the molecular ~ 


weight; the lower the value, the 
lower the molecular weight. This 
device will make it possible to 
maintain uniform quality of ex- 
truded products. 





BY H. SEGAL* 


The family of cellulosics includes 
cellulose acetate, cellulose propi- 
onate, cellulose acetate butyrate, 
and ethyl cellulose—all of which 
are extrudable by the methods 
which are discussed in the follow- 


ing article. 

The cellulosics are generally 
ioncorrosive and the extrusion 
equipment and dies are usually 
fabricated of steels selected to 
provide ease of fabrication and 
serviceability rather than corro- 
sion resistance. Recommended 

lopment Project Mgr., Celanese, Cosp of 


0 Ferry St., Newark, N. ] 
erences were prepared by the editors. 
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materials of construction are as 
follows: barrel—any superhard 
alloy; screw—machine steel with 
top of flights hard surfaced or 
with screw heat treated to obtaii: 
additional surface hardness; dies 
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Fig. 1: Sketch of 1.7 


compression ratio screw for 


hardenable 
steels where such materials are 


—carbon steels or 


desirable 


Screw design 

The screw design shown in Fig. 
1, below, has proven suitable for 
cellulosics extrusion. It has a 1.7:1 
compression ratio which is at- 
tained by varying the root diam- 
eter. With this design it is neces- 
sary to provide internal cooling 
in the screw and a screen pack 
containing at least one 30-mesh 
screen to minimize the effects of 
a tendency for extruder surging, 
particularly at the higher screw 
speeds. It is hoped that improved 
screw design will eliminate the 
need for these correctives. Higher 
compression ratios have been 
used but of themselves have not 
yielded any benefit. Output rates 
do fall off as compression rativ 


is increased. 


Extrusion conditions 

See Table I, p. 716. 

All cellulosics are mildly heat 
sensitive and require some care 
in handling. This sensitivity is 
time-temperature dependent and, 
accordingly, there is a maximum 
temperature limit for their proc- 
essing. The flow path through the 
gate and die must be streamlined 
to prevent stagnant areas where 
thermal degradation would occur. 

Flow properties: Cellulosics for 
extrusion can be manufactured in 
a wide range of flow properties by 
varying the formulation. The 
choice of resin is based on the 
functional requirements of the 
end product being manufactured 
and/or equipment limitations. 

Operating temperatures: Figure 
2, p. 716, shows the relationship 
between average extrusion tem- 
peratures and flow properties of 
cellulose acetate. Similar curves 
could be prepared for the other 
cellulosics. The minimum operat- 
ing temperature is a function of 
the softening point and the maxi- 


1'¥2-in. extruder 
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Fig. 2: Relation between ace- 


tate extrusion temperatures 


and A.S.T.M. flow temperatures 


mum operating temperature a 
function of flow properties of the 
material. 

It is very important that the 
proper operating temperatures are 
used. These may have to be de- 
termined experimentally for each 
new grade of resin. High temper- 
atures tend to degrade the resin 
and cause decomposition prod- 
ucts which may discolor or dis- 
figure the extruded product. Low 
temperatures produce poor sur- 
finish and poor physical 
properties. 

Predrying: Since cellulosics ab- 
sorb moisture, it is necessary to 
dry the pellets prior to or during 
extrusion. The latter technique 
involves the use of a vented ex- 
truder which can remove vola- 
tiles in the course of extrusion. 
Regardless of the means em- 
ployed, the extrudate must not 
contain over 0.3% water or the 
product will show surface defects. 

There are several acceptable 
drying methods. These are: tray 
drying in an oven, belt drying in 
an oven or under infra-red lamps, 
continuous rotary-tray drying, 
hopper drying. The last 
method involves a_ continuous 
system that forces warm dry ai° 
up through a large hopper abov2 
the extruder feed section. There 
are also specially designed ex- 
truders that contain devolatilizing 
sections. These machines can be 
fed undried pellets since the 
moisture is removed within the 
extruder. 


face 


and 
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Drying time is generally from 
% to 3 hr. at 140 to 170° F. 

Purging routine: Continue ex- 
rates until 

approxi- 


minimum 


fall 


trusion at 
all temperatures 
mately 50 to 70° F. 


Future development 

The principal problems that still 
face the cellulose plastics extrud- 
ers, and probable solutions are as 
follows: 

1) Increased output. This is im- 
portant because it allows in- 
creased production capacity with- 
out the expenditure of additional 


capital. The solution to this | 
lem probably lies in better <s 
design, in arriving at opti 
operating conditions, and in 

cases in better design of tak. 
equipment which is used wit 
extruder. 

2) Improved 
mensional variation in ext 
cellulose products are part] 
function of the variability of 
extruder operating condition 
addition, extruder surging 
the cellulosics, which is not a 
ciated with stability of extru 
conditions, is also a factor. T) 


uniformity 





TABLE |: Extrusion of cellulosics 





A. Machine characteristics 
Diameter, in., of screw 
needed to deliver at 

60 r.p.m.: 

50 Ib./hr. 

150 Ib./hr. 

400 lb./hr. 
Recommended L/D 
Recommended screw type 


Compression ratio’ 
Depth of feed zone in 

150 lb./hr. screw, in. 
Lead ratio’ 


Screen pack, mesh numbers 
in direction of flow 

Drive power for 150 Ib./hr., 
hp. 


B. Operating conditions 
Melt temperature at die, °F. 


Approx. melt pressure at die, 
p.s.i. 

Is screw 
Medium 
Temperature of medium, °F. 

or wattage in 150 lb./hr. 


cooled? 


screw 
Is feed preheated? 


Metal temperatures, °F. 
Rear cylinder 
Halfway along cylinder 
Forward cylinder 
Die 
Is extrudate water quenched? 
Draw ratio*® 


Compression ratio 


2 Lead ratio 
Inside 


2% regardless of application 

3% regardless of application 

414 regardless of application 

13:1 20:1 

Either decreasing pitch or 
root diameter 

1.7 


5/8 


1:1 on decreasing root diameter screw 


Variable on decreasing pitch screw 
20, 30, 20, 9 


25 hp. 
length and specific screw design) 


This is a function of flow range 
of the resin being used. 

50 to 200 depending upon die 
exit restriction 

Yes 

Water or water and steam 

Room temperature to 100°F 


No—except as might result 
from drying prior to extrusion 
(See text on “Predrying,” left.) 


These all depend on flow range 
of the particular resin being 
used. 


Volume of thread in first turn past feed opening 
Volume of thread in last turn at output end 


Distance between corresponding points on successive turns of same flight 
diameter of barrel 


Cross-sectional area of die opening 





*Draw ratio= 


Cross-sectional area of finished (untrimmed) extrudate 
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,any uses for cellulosic prod- 
that cannot presently be filled 
xtruded materials because of 
lack of uniformity. 
hose conditions which may 
ide the necessary improve- 
t are more uniform control of 
w rotation; cylinder, gate, and 
temperatures; melt tempera- 

take-off equipment speeds; 

again, improved screw de- 


3) Surface improvement. In ad- 
n to gels, other surface defi- 
neies are die lines, pock marks, 

| blush. Reduction of these de- 
ts may possibly be accom- 
lished by better die design and 
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by. further progress in develop- 
ment of take-off and melt cooling 
equipment. 
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BY KAREL G. TOLL* 


Nylon is the generic name for a 
group of thermoplastic materials 
defined chemically as polyamides. 
They are characterized generally 
by extreme toughness, strength, 
and resistance to heat, chemicals, 
and abrasion. The several differ- 
ent types of nylon, though re- 
lated, differ in chemical compo- 
sition and have different heat 
solvent resistance, 
flexibility, and fluidity at proc- 
essing temperatures. Typical of 
this variance are the various 
Zytel’ nylon extrusion composi- 
tions listed in Table I, p. 719. 
Other compositions may be used 
at ‘times, but they are usually 
similar in characteristics to one 
of the types which are listed in 
the table. 

The higher-melt-viscosity res- 
ins, e.g., Zytel 63 and especially 
Zytel 42, can be readily handled 
by the general thermoplastic ex- 
trusion techniques. On the other 
hand, the low-melt-viscosity 
types, Zytel 101, 31, and 33 have 
characteristics which require spe- 
cial consideration with regard to 
extrusion processing. 


resistance, 


Extrusion equipment 


A typical extruder for nylon 
esin can be broken down into the 
following list of important fea- 
tures: 

Barrei and heating equipment: 
Long barrels are desirable for the 

ales Service Laboratory, Polychemicals 
E. I. du Pont de Nemours & Co., 
ilmington, Del 
Du Pont trademark for nylons 
ferences were prepared by the editors. 
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extrusion of Zytel, because they 
provide greater heat-transfer 
area to facilitate melting of the 
resin. The ratio of the length of 
the barrel to its diameter should 
be at least 16:1. A ratio of 18:1 
or 20:1 is even better. 

Some extrusion operations in- 
volving Zytel require tempera- 
tures as high as 600° F.; conse- 
quently, electric heat is preferred. 
Oil heat is generally not practi- 
cal for use in this temperature 
range. 

Normally the hopper section 
does not require water cooling; 
however, when necessary to pro- 
tect the bearings, the minimum 
amount of water possible should 
be used. 

Hopper feed throat: In order to 
prevent excessive wedging of 
resin particles between the flight 
land and barrel wall, the direct 
overhead or tangential-type feed 
throat should be used. The un- 
dercut-type feed throat is not 
recommended. 

The screw: A screw of the me- 
tering type, with half-turn com- 
pression, as shown in Fig. 1, 
p. 718, is recommended for the 
extrusion of Zytel. This is a con- 
stant-pitch screw, divided func- 
tionally into three sections. 

The last four flights of the 
screw comprise the metering sec- 
tion. This section pumps the melt 
at a uniform rate, and generates 
sufficient pressure to force it 
through the die. The channel is 
shallowest in this section. 




















































The dimensions shown in Fig. 
1 are offered as recommendations 
for typical conditions, and should 
not be regarded as optimum for 
all extrusion operations. 

Screen and breaker plate: A 
breaker plate and two 80-mesh 
screens are normally used to fil- 
ter out foreign matter. 


Extrusion operation 

Drying: All Zytel molding 
powders are hygroscopic; they 
readily absorb moisture from the 
air. The exposure of Zytel to the 
atmosphere for as little as 30 min. 
can result in the absorption of 
sufficient moisture to impair the 
extruded product. 

Zytel molding powders, par- 
ticularly Zytel 42, can be fed di- 
rectly from the can to the ex- 
truder hopper. It is important, 
however, that contact with the 
room atmosphere be minimized. 
The cans should not be opened 
unless they are to be loaded at 
once, and the hopper itself should 
be provided with a tightly fitting 
cover. It is generally good prac- 
tice to keep the amount of resin 
in the hopper below the amount 
needed for one hour’s running. 
Excessive moisture in granular 
Zytel is indicated by bubbles or 
frothing in the extrudate. These 
symptoms, however, may also be 
caused by overheating. 

For re-work material or un- 
usual extrusion conditions such 
as elevated temperatures or long 
hold-up time, it is necessary to 
dry Zytel prior to extrusion. The 
drying procedure, which involves 
an air-circulating oven at 175° F., 
is described in Du Pont Bulletin 
X-39. 

Extruder barrel - temperature 
profile: The temperature-control 
point in Zytel extrusion is the 
melt tempereture as indicated by 
the stock thermocouple (7). 
This indicated temperature is 
controlled by regulating the ex- 
truder barrel temperatures. In 
order to minimize temperature 
spread in the melted plastic, a 
uniform barrel-temperature pro- 
file is maintained. With an 18:1 
barrel length and a properly de- 
signed screw, the barrel temper- 
ature should be only 10 or 15° F. 
higher than that of the melt. The 
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Suggested dimensions of screw for Zytel 42 

















Diameter (D) Pitch (t) 

im im 7. 

1% 114 0.240 
2 2 0.320 
2% 214 0.380 
3% 3% 0.440 
3% 3% 0.440 
4\ 4% 0.500 
6 6 0.580 


section (h;), 


Depth of feed Depth of metering Width 
section (hz), of land (e), 
in. in. 

0.075 0.150 
0.085 0.200 
0.095 0.250 
0.110 0.325 
0.110 0.350 
0.125 0.450 
0.145 0.600 















Suggested dimensions of screw for Zytel 101, 31, 63, 211 


















Depth of feed Depth of metering Width 
Diameter (D), Pitch (t), section (h,), section (hz), of land (e), 

in. in. in. in. in. 
1y; 1% 0.220 0.055 0.125 
1 12 0.240 0.060 0.150 
2 2 0.280 0.070 0.200 
2% 2% 0.320 0.80 0.250 
3% 3% 0.360 0.090 0.325 
314 3% 0.380 0.095 0.350 
4, 414 0.420 0.105 0.450 
6 6 0.480 0.120 0.600 





Fillet radii at root f threads (ri, and rez) 


should 


be equal to thread depths 





Fig. 1: Screw dimensions recommended for different types of nylon 


die and adapter temperatures 
should this controlled 
temperature. This is done by con- 
trolling die temperatures at about 
 F the stock 
ature. 

The foregoing procedure is de- 
signed to deliver the extrudate 
with a narrow temperature dis- 
tribution which minimizes local- 
ized over-heating or cold plugs. 


maintain 


above temper- 


Types of extrusion 

Wire coating: As a primary in- 
sulation on small wire, Zytel can 
be applied at very high speeds 
and in very thin coatings. A rate 
of over 1600 ft./min. has been 
achieved with suitable take-off 
equipment, and a thickness of as 
little as 4% mil is possible. When 
nylon is applied as a primary in- 
sulation, good adhesion between 
nylon and wire can be obtained 
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by preheating the wire by flame 
or electrical heating. Smaller 
wires can be coated while pass- 
ing vertically downward into a 
quench bath. The air gap between 
the die and the water level of the 
quench bath should be small— 
usually % in. or less. For larger 
wire, or where equipment dic- 
tates, horizontal operation has 
been found to be best. 

A cross-head and die assembly 
is generally used for coating wire 
with nylon. A typical cross-head 
is shown in Fig. 2, p. 720. Vacuum 
is applied between the wire and 
guider tip in order to pull the 
flowing cone of plastic close to the 
die. In this way, a smoother coat- 
ing is achieved, «nd adhesion is 
improved. The ars-ular space be- 
tween the guider ‘ip and the die, 
at the point where ‘te molten ny- 
lon is extruded upon the wire, 












should have a thickness of 
tween five and eight times 
desired thickness of the co 

on the wire. The wire p:; 
through the head faster thar 
molten resin is fed upon it 

the thickness of the layer of 

is thereby reduced as it is de 
ited on the wire. Thus, the th 
ness of the coating is contro 
by both the output rate of the . 
truder and the wind-up speed of 
the wire. Following the quen:h 
bath the wire is tested for bri 

in the insulation. 

The wire coating techniqu: 
covered in detail in Du Pont B 
letin WC-2. 

Tubing: Tubing is extruded 
from nylon by the = general 
method employing a cross-head 
die with an end-supported man- 
drel which is probably: best fo: 
tubing extrusion. 

In the extrusion operation, ai: 
or nitrogen under regulated pres- 
sure is supplied through the 
mandrel as an internal support 
for the extruded tube. This regu- 
lated pressure within the tubing 
can be varied to produce a vari- 
ety of diameters and wall thick- 
nesses from a single die. The size 
of tubing from a given die is gov- 
erned by extruder output, take- 
off speed, and internal gas pres- 
sure. 

Where burst strength is a para- 
mount consideration the die size 
should be such that the draw- 
down is 3:1 or less. Draw-down 
in this case is defined as the ratio 
of the cross-sectional area of the 
die opening to the cross-sectional 
area of the tubing. 

Shape extrusion: Zytel 42 is a 
higher-viscosity 66 nylon resin 
tailored specifically for extrusion 
of shapes, tubing, film, and sheet, 
and for blow molding. The ex- 
trusion of shapes from this resin 
can be accomplished by either 
horizontal or vertical extrusion 
into a water-quench bath. The 
flexible, more complex shapes are 
generally suited to vertical ex- 
trusion, while the heavy, less 
flexible sections are more readily 
handled using a_ horizontal 
quench bath. The horizontal 
technique is similar in setup to 
that typically used for the tubing 
extrusion. 

The variables controlling the 
shape and size of an extruded 
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are: dimensions of the die 

extruder output, extru- 
temperature, take-off speed, 
ir gap (distance between 
nd quench water). 

In the extrusion of film, 
machine and die should be 
eated to the temperature 
» recommended for extrusion 
the particular composition 
ble I, right). After extrusion 

egun, the temperatures can be 
isted until desired flow prop- 
es are obtained. 

[he method of handling the 

lm varies with the type of ny- 

because of variations in fluid- 

_ in strength of the molten film, 
ind in crystallization characteris- 

Zytel 42 is the resin most eas- 

y extruded into film. Because of 
its great melt strength the ex- 
trusion can be run with a 2- to 
3-in. air gap. This process is il- 
lustrated in Fig. 3, p. 720. The 
extrusion of the more fluid types 
such as Zytels 31 and 101 is also 
accomplished in the same man- 
ner, but greater precautions are 
required in the handling of the 
quench step. The bath must be so 
arranged that the water level is 
maintained within about 4 in. of 
the die. Since the bath is so close 
to the die, it is necessary that the 
former be so constructed and 
supported that 1) there will be 
1 minimum number of ripples on 
the surface, and 2) ripples are not 
reflected by the tank sides. 

The flexibility and transpar- 
ency of nylon film of given thick- 
ness are affected by chilling rate. 
Quenching in cold water tends to 
make the film more transparent 
and flexible, while hot water 
makes it more opaque and stiffer. 
This sensitivity to temperature of 
the quench water makes it neces- 
sary that the bath have good cir- 
culation to prevent the develop- 
ment of localized areas of hot 
water that will cause streaks and 
spots on the sheet. At the same 
time, however, this circulation 
must not cause impingement of 
streams of water on the uncooled 


At this stage, nylon is suffi- 
iently fluid that any strong 
ovement of water will cause 
nwanted wrinkles to form in the 
m 


The film is pulled by a pair of 
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TABLE |: Extrusion of Zytel nylon molding powders 

















Extrusion 
Code temperatures Remarks 
=. 

Zytel 42 500-600 High melt viscosity—for shapes, tubing, and 
blow molding 
Most heat-resistant, toughest, and most rigid 
nylon 

Zytel 101 500-600 Low-melt-viscosity resin used for rod and tub- 
ing—comparable to Zytel 42 in properties 

Zytel 105 500-600 Black composition with excellent weathering 
characteristics; comparable to Zytel 42 in gen- 
eral properties 

Zytel 31 450-500 More flexible, more moisture-resistant than 
Zytel 42 

Zytel 33 450-550 Heat stabilized Zytel 31 

Zytel 63 450-550 Extrusion grade of flexible type; flow charac- 
teristics comparable to conventional thermo- 
plastics 

Zytel 69 450-550 Comparable to Zytel 63, with superior resist- 
ance to flexural fatigue 

Zytel 211 450-550 Polycaprolactam 








TABLE Ii: Symptoms and possible causes of trouble 
in extrusion of nylon 








Symptoms Possible cause 
Bubbles a) Moisture in resin; drying required 
b) Temperature too high (Zytel may decompose and 
discolor) 
c) Low output—excessive hold-up time in the machine 


results in decomposition 
7 





Bridging— a) High rear barrel temperatures 

loss in output b) Improper screw design 

Extruder a) Low extrusion temperature especially at breaker 
overloading plate 


b) Improper hopper feed throat design 
c) Improper screw design 





driven rubber rolls. The rate at complished on either an axial- 
which these rolls are turning with or a surface-type of wind-up 
respect to the rate at which the roll. 

film is being extruded will de- The more viscous and slower- 
termine what the final caliper will setting Zytel molding powders 
be. Ratio of the initial cross-sec- such as Zytel 63 and 69, and mod- 
tion to that of the finished film is ifications of these, develop a 
called the draw ratio. tacky surface when extruded into 

Following the pull rolls is an a water bath 

edge slitter. This may be of a The chill roll should be as close 
razor-blade type, but a shear- to the die as possible. This film 
type trimmer is preferred. Trim- must be trimmed, too. 

ming is necessary to remove the Paper coating: All of the vari- 
slightly heavier section at the ous nylons can be extrusion-lam- 
edges. This permits an even inated onto kraft paper and other 


wind-up. Winding may be ac- substrates, using essentially! the 
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same die recommended for the 
extrusion of film. With most sub- 
strates coated in commercial size 
equipment, adequate adhesion of 
the nylon film can be obtained in 
thicknesses of 1 mil or heavier. 
The lamination is accomplished 
used in 


in standard equipment 





an 


Fig. 2: Cross-head die for extrusion of nylon 


extrusion coating of substrates 
with polyethylene. The resin is 
extruded through the film die 
immediately ahead of the nip of 
the pressure and chill roll. The 
jaws on the die differ from those 
used in unsupported film extru- 
sion in that the lips have been 
extended to reduce the air gap 
between the die and roll nip to a 
minimum. The pressure roll is a 
rubber roll with a Shore Durom- 
eter hardness of about 60 that is 
held the chill roll me- 


against 


PULL ROLLS 


EXTRUDER = 


( 
\ 


7 


COOLING / WATER 








i. GUIDE SHOE 


film. This roll cools the lam- 
inate, regulates the thickness of 
the coating by controlling linear 
speed of the substrate, and plays 
a large part in determining the 
surface character of the finished 
coating. 

It is usually necessary to trim 


the edges of the laminate to re- 
move the “beading,” er thickened 
edges of resin in order to obtain 
satisfactory roll-up. These heavy 
edges are due to the necking- 
down of the film which occurs as 
the film is drawn. The trimming 
operation can be easily performed 
by means of a rotary-type trim- 
mer. This is a_ spring-loaded, 
hardened steel disk. 

The uniformity of caliper 
across the die can be regulated 
either by making adjustments on 


TRIM ROLL WIND-UP 


TENSION 
ROLLS 


NYLON FILM 


Fig. 3: Assembly for extrusion of film from Zytel 42, 101, and 31 nylons 


chanically, hydraulically, or 
pneumatically. For normal coat- 
ing operations a force of 60 lb. 
per linear in. of roll length is ade- 
quate. The chill roll required has 
the same design as that used for 
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the die jaws, or by regulating the 
temperature in the various zones 
of the die. A better approach, 
when possible, is to design the die 
to produce uniform regulation 
with so that a minimum of on- 


stream adjustments will be: 
quired. 

Cleaning nylon from ext 
parts: Nylons are most rea 
cleaned from extruder parts 
burning off the plastic in a ‘ 
lon burn-out furnace” (900° 
where this furnace is not ay 
able, the following is done: 

After the extruder has b 
shut down, the screw is remo 
from the barrel. While the sc: 
is still hot, it is scrubbed wit} 
wire brush and copper mesh. T 
operation is facilitated if, w} 
shutting down the extruder, | 
screw is allowed to turn for 
short time after the resin sup; 
is cut off. Thus, the screw c: 
force the remaining resin toward 
the front of the extruder, and 
thereby purge itself. 

With heat still on the barrel. 
boiler-tube brush wrapped with 
copper mesh is pushed in and out 
of the barrel several times. More 
copper mesh is then added, and 
the brush is used again. This pro- 
cedure is repeated until the bar- 
rel shines. A light over the hop- 
per will generally permit good 
visual inspection of the barrel 
The face of the barrel can be 
cleaned with a wire brush while 
the machine is still hot. Smalle: 
die parts, bolts, etc., are most eas- 
ily cleaned by using a hand torch. 
This operation is followed by 
wire brushing. 
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D.lycaprolactam nylon is a poly- 
based on the six-carbon- 
taining molecule, caprolactam, 
| hence is often referred to as 
lon 6,” or “type 6 nylon.” It 
sesses the usual advantages of 
on: high strength, abrasion 
esistance, light weight, solvent 
istance, self-lubrication, and 
gh melting point. In addition, 
available polycaprolactam nylons 
offer a number of other ad- 
vantages in the form of high im- 
pact strength, low processing tem- 
perature, good dimensional sta- 
bility, a unique and controllable 
crystalline structure which can be 
used to vary the physical proper- 
ties of extruded parts, and excel- 
lent colorability, either during or 
after extrusion. 

The relatively high melt vis- 
cosity of certain polycaprolactam 
nylons facilitates the extrusion of 
relatively thick films, tapes, small- 
diameter rods and tubing, and 
special shapes. In addition, this 
high viscosity makes these nylons 
particularly suitable for such ap- 
plications as the blow molding of 


bottles. 


Extrusion conditions 

See Table I, p. 722. 

Extruder: Any extruder of suf- 
ficient heat capacity to permit 
continuous operation in the tem- 
perature range of 450 to 550° F. 
is suitable for extruding poly- 
caprolactam nylon. In _ general, 
oil-heated extruders are only 
marginally adequate for even low 
extrusion rates and an electri- 
ally-heated extruder is there- 

re preferable. 

The barrel of the extruder 

ould have at least three heating 
mes, each equipped with a sepa- 

te temperature controller, to 
ve the desired temperature pro- 

e. The overhead hopper feed 

roat is preferable. An Xaloy 


udyside Application Research Laboratory, 
t Div., Allied Chemical & Dye Corp. 
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307 liner is recommended for the 
barrel. 

A metering-type, screw, con- 
stant pitch, with either a sharp 
compression or gradual compres- 
sion over one to three flights, is 
recommended for the extrusion 
of polycaprolactam nylon. Figure 
1, p. 723, offers recommended 
dimensions for this type of screw. 
Recommended material of con- 
struction for the screw is SAE 
4140 steel or equivalent, with 
properly hardened flights. 

Temperatures: Polycaprolactam 
nylon can be extruded over a 
range of melt temperature be- 
tween 450 and 550° F., though a 
range of 450 to 500° F. is recom- 
mended for most extrusion work. 
The machine temperature should 
be adjusted to obtain the desired 
melt temperature. A thermocou- 
ple for measuring the melt tem- 
perature is therefore very de- 
sirable in the flow passage of any 
die head. 

If the melt in the extruder is 
kept hot too long, it degrades and 
the extrudate suffers from discol- 
oration, brittleness, poor surface, 
etc. Top safe temperature for 5- 
min. exposure is 575° F. 

Pressures: The proper melting 
of polycaprolactam nylon requires 
a sufficient pressure at the dis- 
charge end of the screw to insure 
a uniform homogeneous melt. 
This pressure depends upon the 
type of polymer chosen for the 
application as well as the maxi- 
mum anticipated throughput re- 
quirement. Generally, a pressure 
of 500 p.s.i. at the lowest through- 
put will insure satisfactory opera- 
tion. The building up of this pres- 
sure can be accomplished by 
either: 1) screenpack; 2) die 
design; or 3) a combination of 
these two. A pressure gage should 
be installed at the entrance to the 
die if possible. Figure 2, p. 723, 
illustrates one arrangement of a 
pressure gage in a straight deliv- 








ery head. The melt thermocouple 
is also shown. 
In cases where no pressure gage 
is available, a screen pack of 1-20, 
1-60, 4-100’s, 1-60, 1-20, is ade- 
quate for most applications. 
Predrying: Most polycaprolac- 
tam nylons are supplied in her- 
metically sealed airtight contain- 
ers at a moisture content of less 
than 0.2%, so that normally it is 
not necessary to dry the material. 
Up to approximately % hr. (de- 
pending on humidity) after open- 
ing the shipping container, the 
molding powder can still be ex- 
truded without predrying. For 
powders that have exceeded this 
limit, drying times will range 
from 3 hr. to as much as 16 hr. 
at 175° F. A vacuum drier or 
dehumidified oven is preferred 
to a conventional air-circulating 
oven for drying nylon. Maximum 
humidity of air in the dryer 
should be approximately 60 grains 
of moisture per Ib. of dry air. If a 
vented extruder is used, it is pos- 
sible to omit drying if pellets 
have absorbed only a slight 
amount of moisture (less than 
0.75%). Pellets with more than 
0.75% should be dried. 
Polycaprolactam nylon 
can be re-used after drying. The 
drying time will depend on the 
amount of moisture absorbed. 


scrap 


Die design 

The general principles of good 
die design that apply to the ex- 
trusion of most thermoplastics 
apply to the extrusion of poly- 
caprolactam nylon. All flow 
through the die should be stream- 
lined. Areas of stagnation should 
be avoided since excessive poly- 
mer residence time will result in 
degradation. 

Die lands should be long 
enough to result in a back pres- 
sure of at least 500 p.s.i. at the 
discharge end of the screw. All 
inner surfaces of the die should 
be either chrome-plated or of a 
polished, corrosion-resistant steel 

Figure 2, p. 723, illustrates a 
typical straight delivery mandrel 
and die arrangement for extrud- 
ing tubing 


External setup 

Cooling: The rate of cooling of 
a polycaprolactam nylon extru- 
sion will significantly affect the 
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TABLE |: 





A) Machine characteristics 


Diameter, in., of screw needed to 
deliver at 60 r.p.m.:* 

50 lb./hr. 

150 lb./hr 


500 lb./hr. 
Recommended L/D 


Recommended screw type 





Extrusion of polycaprolactam nylon 

Monofil. Sheeting Wire coating Shapes Pips 
2% 2% 2% 2% 2% 
3% 3% 3% 3% 3% 
5% 5% 5% 5% By 
20 20 20 20 20 


Metering, constant pitch, gradual or sharp compression 





Compression ratio’ 3.5:1 3.5:1 3.5:1 35:1 35:1 
Depth of feed zone in 150 lb./hr. 
screw, in. 0.100 0.100 0.100 0.100 0.100 
Lead ratio’ 1:1 1 P| 1:1 i:1 1:1 
Screen pack, mesh numbers in 
direction of flow 40, 2-100, 40 40, 2-100, 40 40, 2-100, 40 20, 40, 20 20, 40, 20 
Drive power for 150 lb./hr., hp 30 30 30 30 30 
B) Operating conditions 
Melt temperature at die, °F. 460 460 485 460 460 
Approx. melt pressure at die, p.s.i. 500 500 500 500 500 
Screw cooling Unnecessary | Unnecessary | Unnecessary _ Unnecessary | Unnecessary 
Is feed preheated? No No No No No 
Entering temperature, °F. Room temp. Room temp. Room temp. Room temp. Room temp. 
Metal temperatures, °F. 
Rear cylinder 460 460 485 460 460 
Halfway along cylinder 475 475 495 475 475 
Forward cylinder 475 475 495 475 75 
Die 460 460 485 460 46) 
Is extrudate water quenched? Yes Optional Yes Yes Yes 
Water temp., °F.‘ om aie a _— = 
Air gap, in. 1.0 1.0 1.0 1.0 2.0 
Time in water, sec.® 0.15 sec. —_ _— — —- 
lb./hr. - 
Draw ratio‘ 1.5-4.0 1.5-4.0 1.5-4.0 1.5-4.0 1.5-4.0 
1 Size to nearest quarter inch. Use next largest standard extruder size when size is not standard 
Compression ratio clume _of thread in fisst_turn_past_feed opening 
; ; Volume of thread in last turn at output end 
s1 Distance between corresponding points on successive turns of same flight 
Lead ratio - 
Inside diameter of barrel 
* Temp. of water will be determined by properties desired in finished extrusion. 
5 Depends on desired properties, water circulation, dimension of shape. Figure given is approximate 


Draw ratio 


Cross-sectional area of die opening 


Cross-sectional area of finished (untrimmed) extrudate 





properties of the final part and 
should be 
given to the method employed. 
three methods of 
cooling are used: 1) water bath; 
2) air; and 3) contact with cooled 


careful consideration 


Essentially, 


surfaces 

Most extrusions can be satis- 
factorily cooled by tap water. In 
is de- 
sirable to use a less rapid quench 


many cases, however, it 
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to prevent void formation in 
heavy sections or to obtain cer- 
tain desirable properties. All other 
conditions being equal, quench- 
ing in hot water (175° F.) will 
significantly increase the 1) ten- 
sile strength, 2) flexural strength, 
3) stiffness, and 4) opacity of the 
extruded part as compared with 
a cold-water quench. The more 
rapid the quench, the more flexi- 





ble and transparent the part will 
be. 

Postforming: As polycaprolac- 
tam nylon is a crystalline ma- 
terial having a sharp melting 
point, the postforming fixtures 
must be located so that forming 
can be done within the first 3 to 6 
in. in the cooling bath. Contoured 
plates, rollers, or guides are re- 
quired to guide the extrusion and 
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tain its desired shape as it is 
lifying. This is usually the 
important, and frequently 
most difficult part of the ex- 
ion operation. 
Vhere water cooling is used, it 
ecessary to maintain a smooth 
form flow of water at the point 
re the extrusion enters the 
er. If this is not done, local- 
1 boiling will result which will 
ise surface imperfections on 
extrusion. When cooling ex- 
water level 
con- 


ided tubing, the 

suld also be precisely 
trolled to minimize fluctuations in 
ibing diameter. This is usually 
best and most simply done by 
neans of a large adjustable over- 
flow weir at some point along the 
ooling tank. 


Types of extrusion 

Polycaprolactam nylon such as 
described above can easily be 
extruded into tubing, pipe, wire 
covering, rod, tape, film, and 
special shapes. 

The extrusion of tubing can be 
done either vertically or hori- 
zontally, although horizontal ex- 
trusion is generally the simplest. 
A water tank 10 to 20 ft. long, 
the longer length being required 
for higher extrusion rates, is used 
for cooling the tubing. Contoured 
plates, guides or rollers are 
needed to guide and shape the 
tubing as it is being cooled. A set 
of motor-driven rolls or belts can 
be used for pulling the tubing 
from the extruder die through the 
cooling tank. A coiler is recom- 
mended for winding the tubing 
into coils for ease of handling. 

The extrusion of small rod, 
special shapes, and small tape can 
be handled much the same as 
tubing. The guide fixtures should 
be shaped to help form the par- 
ticular contour being extruded. 
pipe extrusion 
either a water- 
extended mandrel 
vacuum-type calibrating unit to 
maintain roundness of the pipe. 


Large-diameter 
will require 


ooled, or a 


Standard wire insulating equip- 
be used in covering 
vire with polycaprolactam nylon. 
When the latter is used as the pri- 
mary insulation, it is best to pre- 
eat the wire to approximately 
29° F. to obtain good adhesion. 
[he preheating can be accom- 
ished with a resistance heater. 


nent can 
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FEED SECTION 


COMPRESSION 
METERING SECTION 











Depth of feed Depth of metering 


Width 





Dia. (D) Pitch (P) section (h:) section (he) of land (w) 
am. in. a ae in. in 
1% 1% 0.260 0.065 0.125 
1% 1% 0.280 0.070 0.150 
2 2 0.320 0.080 0.200 
2% 2% 0.360 0.090 0.250 
3% 3% 0.400 0.100 0.325 
3% 314 0.400 0.100 0.350 
415 4l6 0.440 0.110 0.450 
6 6 0.500 0.125 0.600 
Fig. 1: Recommended screw dimensions for extrusion of polycaprolactam nylon 


The extrusion of polycaprolac- 
tam nylon film can be accom- 
plished by extruding through a 


slit die into either a water bath 


or onto a chill roll. The chill roll 
cooling method produces a clearer 
and smoother film. Nylon film can 
also be produced by the conven- 
blowing method from a 


tional 


tubular die. Standard film haul- 3) 


Fig. 2: Typical die 











some 


lowing procedure 
mended: 1) Heat 
475° 


off and wind-up equipment with 
modification 
for nylon film extrusion. 

In changing material, the fol- 


can be used 


is recom- 
machine to 


F., 2) when nylon drools 


new 


material 


from die, start screw and starve 
feed 


use full feeding when nylon 


into throat, 


and mandrel arrangement for extruding nylon tubing 
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Fig. 3: Set-up for extrusion and take-off of polycaprolactam nylon tubing 


emerges from die in steady flow, 
4) extruder is ready for running 
when extrudate is clear 


Maintenance 

The cleaning of the extruder 
can be simply accomplished by 
shutting off the hopper supply 
and running the screw until no 
more material emerges from the 
die. The head and dies are dis- 
assembled and the nylon removed 
with a stiff wire brush while the 
parts are still hot. As the hot 
screw is gradually pushed from 
the cylinder, the molten material 


is removed with a wire brush. A 
wire brush mounted on a drill 
motor is used to clean the cylinder 
while it is still hot. 

The time for the above proce- 
dure can be reduced by purging 
the machine with a few pounds 
of polystyrene. The polystyrene 
is more easily removed from ma- 
chine parts than the nylon. 

A small torch can be used for 
melting or burning the nylon 
from the tools and extruder parts 
in the event the nylon has cooled 
sufficiently to prevent removal by 
wire brushing. 


EXTRUSION OF TETRAFLUOROETHYLENE 





BY WALLACE B. THOMPSON, JR.*, ROBERT E. STABLER*, 
L. THOMAS BUNN*, and DELBERT N. DeYOUNG* 


T etrafluoroethylene resin (Tef- 
lon') offers a unique combination 
of properties of particular im- 
portance to the chemical and elec- 
trical industries. 

Early in the resin’s history, the 
combination of thermal stability 
and chemical inertness indicated 
that Teflon  tetrafluoroethylene 
resins could be used more ad- 
vantageously than other materials 
for: 1) making tubing and hose to 
convey corrosive liquids having a 
wide range of temperatures and 
2) for high-temperature wire in- 
sulation. 

Initially, limitations were im- 
posed on the production of these 
forms because the resin could 
not be melt-fabricated even at 
temperatures above its crystalline 
melting point of 620° F. (327° C.). 
Experimental work in Du Pont 
laboratories, based on the use of 
Teflon 6' tetrafluoroethylene resin, 
resulted in the development of a 
* Polychemicals Dept., E. I. du Pont de 
Nemours & Co., Inc., Wilmington 98, Del 
1See also Thompson, Jr., W. B. and Stabler, 
t. & “Paste Extrusion,” Mopern PLAsTics 
73, 115 (Feb. 1956) 

Trademark of E. I. du Pont de Nemours & 


Co., Ine 
References were prepared by the editors 
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simple and unique technique for 
overcoming previous limitations. 

This technique is based on the 
blending of an extrusion aid with 
the tetrafluoroethylene resin and 
preforming the mixture to a 
cylindrical billet by compression 
at 100 to 300 p.s.i. pressure for 
use in a ram-type extruder. The 
composition is forced through a 
forming die by the ram, the ex- 
trusion aid is vaporized (at 200 
to 575° F.), and the extrudate is 
sintered and cooled as finished 
tubing or wire insulation. 


Sieving the resin through 
mesh screen is recomme 
prior to blending with the e> 
sion aid or lubricant. Sinc« 
cessive working is deleterio 
the polymer at this point 
sieve should be vibrated just 
enough to allow most of the 
powder to pass through 
screen. 


Preparation of compound 


The addition of extrusion 
to the resin provides com; 
tions which can be extrude: 
reasonable pressures. The n 
requirements of a good extru 
aid are: 1) ease of incorporat 
into the resin and 2) comp! 
and rapid volatilization below the 
sintering temperature with litt 
or no carbon formation. 

VM&P grade naphtha? is recon 
mended for general use as an ex 
trusion aid. White oil has als 
been used extensively for this 
purpose. 

The steps in compounding are 
as follows: 

1) Provide a clean, dry con- 
tainer of suitable size and pro- 
portions with a tight closure. For 
a 1000-g. batch of Teflon, a 1-gal., 
wide-mouth bottle is a suitable 
container. 

2) Weigh the required quantity 
of sieved tetrafluoroethylene resin 
and pour it into the container 
Add the weighed quantity of ex- 
trusion aid, taking care that the 
liquid does not wet the walls of 
the container. The ingredients 
should be weighed with a preci- 
sion of at least +0.5%, prefer- 
ably +0.2 percent. 

3) As soon as the extrusion aid 
is absorbed, close the container 
and shake to minimize adscrip- 


2 VM&P naphtha of specific gravity 0.735 t 
0.749; boiling range 194 to 248° F 





TABLE |: Die taper and land length 





Cylinder Tubing size 
diameter O.D. Wall 


Reduction ratio 


Die taper Land length 





in. in. in. 
0.060 
0.060 
0.060 
0.060 
0.045 
0.030 
0.030 


incl. angle,° in. 
14 
12 
10 
8 


6 
4 
3 
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of the liquid on the container 
{) Place the container on a 
ible rolling device. (For a 1- 
5-gal. bottle, 20 min. at 15 
is recommended. ) 
) Seal the container with tape 
store the blend for 24 hr. to 
w a uniform distribution of 
extrusion aid throughout the 
vder 
The amount of extrusion aid 
ich is required varies with the 
ne of liquid used and the geo- 
try of the extruder. Some ex- 
rimentation will be required to 
termine the optimum condi- 
ns. Generally, 19 to 25 parts 
r 100 parts of resin are needed. 
Adequate precautions should be 
iken to avoid fire when using 


yphtha. 


Preparation of preform 

To prepare the preform, a 
quantity of the blended composi- 
tion is compacted in a cylinder 
which has a core. The dimen- 
sions of the cylinder should allow 
for a 20- to 30-mil radial clear- 
ance between the preform and the 
walls of the extruder cylinder 
ind its mandrel. It should also be 
at least 2% times as long as the 
preform since the compression 
ratio of the compounded resin is 
about 2.25: 1. 

A weighed quantity of the 
blended material is poured into 
the cylinder with care to assure 
even distribution of the powder 
around the mandrel. 

After inserting the closure plug 
in the preform cylinder, pressure 
should be built up to about 100 
to 300 p.s.i. on the stock over a 
period of about 3 minutes. The 
peak pressure should be main- 
tained for about % min. and the 
pressure slowly released. Great 
care should be used in pushing 
the preform out of the die. 


Tubing extrusion equipment 

The basic equipment (see Fig. 
1, above) used for the extrusion 
f tubing from compounded resin 
onsists of a ram, a mandrel over 
vhich the ram travels, a cylinder, 
nd a die, all supported on a 
lrame. 

A hydraulic piston is preferred 
s a device for driving the ram, 
though a screw-jack has been 
iccessfully employed to drive 
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Fig. 1: Basic equipment for 
extruding thin-wall tubing of 
Tefion tetrafluoroethylene 


small-diameter rams. Equipment 
capable of providing 10,000 p.s.i. 
at the ram face should be ade- 
quate for most applications. . 

For small tubing, the extruder 
may be either horizontal or verti- 
cal, but for tubing more than 1 in. 


Fig. 2: Basic equipment for 
extruding wire insulation from 
tetrafiluoroethylene 
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in diameter, it should be vertical 
The mandrel forming the bore of 
the tubing can be straight or 
tapered at the approach to the 
die land. The die is normally 
tapered from the diameter of the 
cylinder down to the size re- 
quired for the tubing. 

The die land should be long 
enough to prevent curling or 
swelling of the extruded piece and 
to provide enough back-pressure 
to form a dense product. Table I, 
p. 724, lists recommendations for 
land length and die taper angle. 


Tubing extrusion operation 

The extrusion process is carried 
out on a batch basis. The machine 
must be stopped after each pre- 
form has been extruded and a 
new preform inserted. 

In starting up an empty ex- 
truder, a tube 2 to 3 in. long, and 
carefully machined to the proper 
size, should be inserted in the die 
land from the discharge end of 
the die. It should fit snugly since 
it serves to center the mandrel 
with respect to the die body. 
When the stock of resin flows 
into the annular die land, the 
stock itself holds the mandrel in 
a centered position and pushes 
the positioning tube or centering 
ring out of the die. 

The pressure required for ex- 
trusion will vary, depending on 
machine design and processing 
conditions. Relatively high pres- 
sures are required if the concen- 
tration of extrusion aid is low, if 
the taper angle of the die is rela- 
tively large, if the land below the 
orifice is long, or if the ratio of 
the cross-section of the preform 
to that of the product is large. 

If the pressure required is too 
high, the capacity of the machine 
may be taxed or the tubing may 
be excessively oriented so that it 
tends to. develop longitudinal 
splits. If the extrudate is pro- 
duced under too low an extru- 
sion pressure, it may be weak and 
porous. This can be corrected by 
reducing the amount of extru- 
sion aid used or by altering the 
die and cylinder geometry to in- 
crease back pressure. 


Drying and sintering of tubing 


The tubing is first heated for a 
sufficient length of time to evapo- 
rate the extrusion aid. Initial oven 
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temperatures, only slightly higher 
than 200° F., are used for thick 
cross-sections. Temperatures up 
to 575° F. can be used for thin 
walls (such as 15 mils). The tub- 
ing temperature should reach 700 
to 750° F 

Removal of the volatile extru- 
sion aid should be performed at 


in the sintering zone 


a rate slow enough to prevent 
blistering. With naphtha 
extrusion aid, less than 5 min. is 
up to 


tubing with a 


as the 


required for small tubing; 
20 min. for 2-in. 
60-mil wall 

The additional heating time re- 
quired for sintering is approxi- 
mately the same as that required 
for volatilization when the heat 
source is hot air. The use of infra- 
red heat reduces this time. 

As much as 40% shrinkage, 
most of which occurs in the ma- 
chine direction, may be experi- 
enced. Changes in wall thickness 
perpendicular to the axis of the 
tubing are very small. 

The time the tetrafluoroethy- 
lene should remain in the amor- 
phous state at temperatures above 
620° F. 
perimentally and depends partly 
degree of longitudinal 
orientation produced during ex- 
trusion. The major portion of this 


must be determined ex- 


on the 


orientation must be destroyed so 
that the finished tubing will have 
adequate strength in the circum- 
ferential direction. 

Tubing over about 1 in. in di- 
ameter tends to distort out of 
round during sintering and cool- 
ing. This can be minimized by 
suspending shaping bulbs from 
the end of the mandrel at a point 
just below the sintering zone. 
These bulbs should be smooth, 
round in cross-section, and % to 
%e in. smaller than the inside di- 
ameter of the tubing. 

For tubing on the order of 1 in. 
in diameter and larger, nitrogen 
should be flushed through the 
tubing via a suction system at- 
tached to the hollow mandrel to 
remove the extrusion aid vapors 
from the inside of the tubing. 


Wire coating extrusion 
equipment 

The equipment used for the ex- 
trusion of wire insulation from 
compounded _ tetrafluoroethylene 
resin (see Fig. 2, p. 725) consists 
of an extruder cylinder and ram, 
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Fig. 3: Die for the extrusion of wire insulation from tetrafiuoroethylene resin, 


used in set-up shown in Fig. 2, p. 725 


a die, a drying and sintering oven, 
and standard wire coating pay-off 
and wind-up machinery. 

The ram is driven by a screw- 
jack mechanism which enables a 
constant throughput of material 
regardless of extrusion pressure. 
This constant throughput of ma- 
terial is required to insure good 
caliper control of the extrudate. 
The extruder cylinder and ram 
should be able to withstand ex- 
trusion pressures as high as 30,000 
p.s.i. 


The die (see Fig. 3, above) is 


used to form the compounded 
preform into a_ strong fibrous 
coating with the desired wall 


thickness on the wire. The vari- 
ables affecting the die perform- 
ance are as follows: 

1) The degree of included angle 
of the die cone; 2) the diameter 
of the die land; 3) the length of 
the die land; and 4) the tempera- 
ture of the die during the extru- 
sion process. 

The included angle of the die 
cone affects the extrusion pres- 
sure and the smoothness of the 
extrudate. A 20° included angle 
die appears most suitable, par- 
ticularly for thin-wall hook-up 
wire fabrication. Dies having an 
included angle of 30° are also 
used successfully for thicker wall 
insulations such as coaxial cable 
core. 

The die land diameter is the 
basic determinant of the extrudate 
diameter. Generally, the die land 
diameter is about 6% less than 
the extrudate diameter. The ex- 
trudate diameter can be calcu- 





lated to + 1 mil by using equa- 
tion (1) which was derived fo: 
the extrusion of Teflon 6 using 
No. 30 white oi] or VM&P naphtha 
as an extrusion aid. The extrudate 
diameter is related to the volu- 
metric displacement rate of the 
ram and the wire coating speed 
by equation (2). 


De "Dw? x 


0.944 +- 2.85 - (1) 
D,?—Dw? 1—X 
3x ‘a “ 
Vi = 10° (Dz?—Dw?) Sw (2) 


where: D, = extrudate diameter 
in mils; D, = product diameter in 
mils; Dw = conductor diameter in 
mils; X= lubricant concentration 


in g./g. of lubricated tetrafluoro- 


ethylene; Vp = volumetric dis- 
placement rate of ram (cu. in. 
min.); and Sw = wire coating 


speed in ft./minute. 

The length of the die land 
affects the surface smoothness of 
the extruded coating. In general, 
the longer the die land, the 
smoother the coating. The die land 
length is limited by shear im- 
posed by the wire which causes 
the coating to tear when land 
length is excessive. In practice, 
die land lengths from %4 to % in. 
have been found to produce an 
extrudate having a smooth sur- 
face and one that is free from 
tears. 

The temperature of the die dur- 
ing extrusion should be main- 
tained above 75° F. Die heating 
aids the drying operation by pre- 
heating the extrudate, which in- 
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es the rate of diffusion of the 
ant to the coating surface 
e it can be vaporized 
guide tube and tip provide 
ie for the wire through the 
ider cylinder to the entrance 
die land. The clearance be- 
the die land entrance and 
ide tube tip can be varied to 
ol the length of wire exposed 
compounded polymer in the 


Wire coating extrusion 
operation 


The wire coating extrusion 
neration, similar to the tubing 
peration, is carried out on a 
vatch basis. The preform of com- 
inded_tetrafluoroethylene is 
forced through an extrusion die 
nto the wire by a ram. The pres- 
e required to extrude this 
tock is highly dependent on the 
reduction ratio which is a direct 
easure of r or deforma- 
tion impose: the tetrafluoro- 
ethylene particles 
In practice, successful fabrica- 


t 


yn is limited by the upper and 


lower extremes of reduction ratio. 
ratios of 2,000 to 
3,000, fracture of the polymer may 


At reduction 


the die, resulting in an 

sheared into discon- 
tinuous pieces. At reduction ratios 
around 100, the particles are not 
elongated sufficiently to be suit- 
able for wire insulation. These 
limits also depend on the extru- 
sion aid concentration and the in- 
sulation construction in question, 
and are therefore not specifically 
definable. 

The clearance 


occur 1D 


extrudate 


between the 
guide tube tip and the entrance 
to the die land is also an im- 
portant factor in this process. If 
the clearance between the tip and 
the die land is properly set, the 
average velocity of the lubricated 
polymer in this area is the same 
as the wire speed. If the clearance 
is too large, the polymer speed is 
slower than the wire speed, which 
causes excessive shearing of the 
polymer particles in contact with 
the wire. This shearing action in- 
reases the wire tension enough to 
ause a wire failure and causes 
umerous coating flaws. Should 
he clearance be too small, the 
uide tube tip tends to plug the 
e, causing high extrusion pres- 
ires. This plugging action causes 
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surging of the lubricated polymer 
resulting in 
rough, discontinuous coatings. 


around the wire, 


Drying and sintering of 
wire insulation 

The extrudate of tetrafluoro- 
ethylene leaving the extrusion die 
contains about 19% by weight or 
10% by volume of naphtha. In the 
drying oven this extrusion aid 
diffuses to the surface of the coat- 
ing and is vaporized. It is im- 
portant that all the vaporization 
of the extrusion aid take place 
on the coating surface to prevent 
cracks. The rate of diffusion and 
vaporization is controlled by the 
drying oven temperature. Drying 
oven temperatures generally used 
are about 300° F. at the entrance 
up to 575° F. at the exit. During 
drying operations the oven should 
be exhausted sufficiently to keep 
the naphtha fume concentration 
below 0.9 percent. 

The coating leaving the drying 
oven is very porous. The forces 
of coalescence in sintering are 
strong enough to eliminate these 
voids with a reduction in the 
diameter. The coating 
must reach a temperature of at 
least 621° F. for a few seconds to 
effect this sintering. While the 


coating 


tetrafluoroethylene is in the gel 
state (621° F.) it should not be 
To enable 


the coating to be sintered prop- 


submitted to stresses 


erly, the sintering oven is main- 
tained at 700 to 750° F. The 
sintering oven should be equipped 
with an exhaust system to remove 
possible trace quantities of toxic 
fumes given off during sintering 
or from coated wire left inad- 
vertently in the hot ovens 
Adequate ventilation is a 
recommended precaution against 
the inhalation of small amounts 
of gaseous decomposition products 
encountered when processing 
Teflon tetrafluoroethylene resins 
at temperatures above 400° F. 
(204° C.). The use of proper 
effective that 
there are no known cases of ill 


ventilation is so 


effects where suitable precaution 


has been exercised. 
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EXTRUSION OF POLYVINYL CHLORIDE 


BY ALLAN G. FOLSOM* 


The tabulation of equipment de- 
sign data for the extrusion of 
vinyls (See Table I, p. 728, and 
Table II, p. 729), either plasticized 
or unplasticized, is not easily ac- 
complished. The complexities of 
vinyl formulation and the vari- 
ability in form of the feed ma- 
terial require many mutations in 
extrusion equipment. 

The formulations vary from the 
hard brittle 98% PVC resin type 
to a compound having a viscosity 
little higher than that of a paste. 
The vinyls are fed to extruders 
in the form of powder, diced or 
granulated compound, or in the 
form of a hot strip continuously 
supplied by roll mills. In ex- 
truding polyvinyl chloride, it 
should be remembered that no 
single extruder design can be 


* Development Engineer, Extrusion, Bolta 
Products, Inc., Div. General Tire & Rubber Co., 
70 Garden St., Lawrence, Mass 

References were prepared by the editors 


optimum for all vinyl materials 
or applications. 


Plasticized vinyl! 

Equipment: Plasticized poly- 
vinyl chloride is successfully ex- 
truded on single- or twin-screw 
extruders. It should be pointed 
out here that, in normal produc- 
tion, slightly higher physical 
properties are developed in a 
compound that is Banbury mixed 
and milled prior to extrusion. The 
twin-screw machine is finding in- 
creased use in the extrusion of 
dry-blend material since its high- 
shearing action compensates for 
the compound-working lost in by- 
passing the Banbury mixing and 
milling operations. 

A single-screw machine for the 
extrusion of dry-blend requires 
higher heat and frictional input 
than would be necessary in a ma- 
chine for extruding diced vinyl 
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TABLE |: Extrusion of plasticized vinyls (diced feed) 





A.) Machine characteristics 


Diameter, in., of screw needed to 


deliver at 60 r.p.m 
50 Ib./hr 
150 lb./hr 
500 Ib./hr 


Recommended L/D 


Recommended screw type 


Compression ratio 


Depth of feed zone in 150 lb./hr 


screw, in 
Lead ratio 


Screen pack, mesh numbers in 


direction of flow 


Drive power for 150 lb./hr., hp. 


B.) Operating conditions 
Melt temperature at die, °F. 
Approx. melt pressure at die, p.s.i. 


Screw cooling 
Medium 


Temperature of medium, °F. 


or wattage in 150 lb./hr. screw 


Fraction of length heated 
Feed preheating 
Metal temperatures, °F 
Rear cylinder 
Halfway along cylinder 
Forward cylinder 
Die 
Is extrudate water quenched? 
Water temp., °F. 
Air gap, in. 
Time in water, sec. 
Draw ratio’ 


Volume 


ywression ratio . 
Volume 


Draw ratio= 
Cross-sectional area 


Unnecessary 


Monofil Sheeting 


6 6 
16:1 16:1 


(full flight; 


Metering | constant I 


increasing 


21 2:1 


7/16 

3 

20, 40, 80 20, 40, 80 
25 25 


300-400 300-400 300-400 


1000-3000 1000-3000 


Unnecessary 
— —_ Water 


60-120 
io — 2/3 


Unnecessary Unnecessary 


250-350 
300-375 
350-400 
350-400 


250-350 
250-375 
275-400 
300-400 
Yes or No 


150 


Yes 
40-80 


of thread in first turn past feed opening 
of thread in last turn at output end ; 
Distance between corresponding points on successive turns of same flight 
Inside diameter of barrel 
Cross-sectional area of die opening 
of finished (untrimmed) extrudate 


Wire coating 


1000-3000 


Recommended 


Unnecessary 


Shapes 


Hose 


vitch; 
root diameter 


a:% 


20, 40, 80 20, 40, 80 


25 25 


300-400 350-390 


1000-3000 1000-3000 


Recommended 


Water 


Unnecessary 


60-120 
— 2/3 


Unnecessary Unnecessary 





compound. A length-to-diameter 
ratio of 18 or 20:1 is recom- 
mended with a 3.5 to 4.5:1 com- 
pression ratio. The flight depth at 
the head end of the screw and 
clearance throughout should be 
much less than those used for 
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diced compounds to insure ade- 
quate fusion. A finer screen pack 
than is used for diced material is 
generally required for dry-blend 
extrusion. 

Hot-strip feeding is frequently 
utilized in the production of plas- 


ticized vinyl tubing or garde: 
hose. Using a low compression 
ratio screw at 70 or 80 r.p.m. with 
strip feed results in a 50 to 100° 
increase in rate over an extrude! 
fed with diced material. 
Monofilament: Plasticized PVC 
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TABLE Ii: Extrusion of unplasticized vinyls (diced feed) 
















Monofil. Sheeting Shapes Hose 





chine characteristics 










meter, in., of screw needed to 
eliver at 60 r.p.m.: 





50 lb./hr. 216 214 2% 21 
50 lb./hr. 3le 314 3% 314 







00 lb./hr. 










ommended L/D 





Constant pitch; Constant pitch; 
increasing root increasing root 


ommended screw type 






diameter diameter with 






mixing head 






npression ratio’ 





hr 







epth of feed zone in 150 lb 





crew, in. 









ad ratio* 









Screen pack, mesh numbers in 







direction of flow None None None 










Drive power for 150 lb./hr., hp 30 30 30 30 


Operating conditions 







Melt temperature at die, °F 340-380 340-380 340-380 340-380 





Serew cooling Unnecessary Unnecessary ~ Unnecessary Unnecessary 









Unnecessary Unnecessary Unnecessary 





Feed preheating Unnecessary 








Metal temperatures, °F. 







Rear cylinder 290-310 
Halfway along cylinder 320-360 
Forward cylinder 360-375 






Die 375 







s extrudate water quenched? Yes No Yes Yes 
4 






Water temp., °F. 40-80 - 40-80 40-80 






Air gap, in. 4 4 Minimum 






Time in water, sec. 5 60-600 60-600 





0 







0 





Draw ratio 






Volume of thread in first turn past feed opening 
Volume of thread in last turn at output end 


Distance between corresponding points on successive turns of same flight 





yn ratio= 





Inside diameter of barrel 





Cross-sectional area of die opening 





Cross-sectional area of finished (untrimmed) extrudate 











be nofilament can be extruded through a 90° head and dropped ticized PVC as it does not con- 









2 ther in the horizontal plane or vertically into the cold water tain contours or hot spots com- 
& rough a vertical head. The more cooling bath. mon to the manifold-type die 
z id the compound, the more ap- Film and sheeting: Vinyl film Film less than 5 mils thick is 
. able it is for horizontal ex- or sheeting can be extruded usually produced by extrusion 
t ision. When extruded horizon- either through a flat film die or through a circular die to form a 
E the strands from the a circular blown-film die. In prac- thin-wall tube. This tube is in- 
: tiple opening die are normally tice, it is common to use a flat flated with compressed air and 

ried to a spreader comb located sheet die for materials over 5 mils allowed to stretch while hot to 

the water bath. A softer com- thick. The fish-tail-type design the desired film thickness. The 

ind is more readily forced gives better service with plas- air-cooled sheet passes through 
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a set of pinch rolls which main- 
tain the desired amount of air 
pressure within the tube. 

Wire coating: The coating of 
wire with plasticized PVC is gen- 
erally accomplished with an 
adapter known as a cross-head. 
The operation is somewhat simi- 
lar to that of making tubes, but in 
place of a solid mandrel, a hollow 
cone is used through which passes 
a heated wire. This hollow cone 
or guider usually has replaceable 
tips to accommodate various sizes 
of wire. The die bushing or orifice 
is fitted into a die holder which 
can be adjusted during operation 
by means of set screws to insure 
a concentric fitting around the 
wire. Some designs are so accu- 
rately fitted and so well stream- 
lined that they are self-centering. 


Die design for PVC 


Profile die design for plasticized 
polyvinyl chloride is dependent 
on the length of the extrusion 
run and the complexity of the 
extruded shape. For the extru- 
sion of complex profiles used in 
gasketing, it frequently is more 
profitable to use a rectangular or 
plate die with minimum stream- 
lining, and clean it often, rather 
than to produce the costly stream- 
lined die which would reduce 
down time. For garden hose, how- 
ever, long runs and simple shape 
make the use of streamlined tube 
dies most profitable. A profile 
plate die for vinyl should have 
approximately 1 in. of land length 
for each \%4 in. of cross-sectional 
thickness. High output of a small 
cross-section requires a propor- 
tional increase in land length. The 
approach angle for such dies is 
normally 30 to 45°. Shape and 
cross-section dimension of dies 
must be established on a trial- 
and-error basis but an initial de- 
sign can be established by allow- 
ing for a 20% draw-down on the 
major dimension and a 5% draw- 
down in the minor direction. Dies 
built for long continuous service 
should always be of stainless steel 
or chrome-plated. 

A tubing die consists of two 
parts: an adjustable, replaceable 
outer die bushing, and a fixed but 
replaceable pin or mandrel. The 
mandrel controls the inside di- 
ameter of the tube and is held in 
the die by a spider arrangement; 
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the bushing governing the out- 
side diameter of the tube is con- 
centrically adjustable with set 
screws to insure uniformity of 
wall thickness. 

Purging routine: Removal of 
the head, lowering of machine 
temperatures (25°), and the in- 
troduction of additional stock re- 
sult in satisfactory purging. The 
die must be cleaned out manu- 
ally. 


Unplasticized vinyl 

Equipment: As with plasticized 
vinyl, UPVC is commercially ex- 
truded on both twin-screw and 
single-screw machines. Most com- 
extrusion, whether on 
twin- or single-screw machines, 
is accomplished by extrusion from 
granules. Extrusion from pre- 
blended powder is an extremely 
critical process in which the 
optimum physical properties of 
the compound may or may not be 
developed. The double heat his- 
tory resulting from Banbury mix- 
ing and milling prior to extrusion 
results in high-impact strength in 
the extruded product. 

Much European PVC pipe pro- 
duction is the result of hot strip 
feeding. In the U.S.A. at the pres- 
ent time, this type of processing 
has not advanced beyond a specu- 
lative interest. 


mercial 


Die design for UPVC 


Dies to be used for the extru- 
sion of UPVC should be designed 
with the utmost possible stream- 
lining. Rectangular or plate dies 
should not be used. It is pre- 
ferable that the die be machined 
from a stainless steel with a high 
nickel content. Poor machinabil- 


ity, however, makes the use o 
18-8 type more common. An 
ceptable alternative would b 
die machined from SAE |] 
hardened, and plated with ch 
mium to a thickness of 0.0 
inch. 

True rigid vinyl materials 
not lend themselves to extrus 
through offset or cross-head di 
The extrusion of monofilam: 
must therefore be accomplish 
through use of a horizontal « 
trusion technique. Rigid PVC fi 
may be extruded using a flat fis 
tail design die. Such a film, wh 
oriented biaxially, produces 
tough, versatile sheet. 

Pipe and tubing is the most 
common application for UPVC 
Available in diameters from 4 to 
12 in., PVC pipe is produced with 
dimensions similar to those of iron 
pipe. 

Purging routine: Same as for 
plasticized vinyl. 
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EXTRUSION OF A-B-S POLYMER BLEND 





BY E. J. TRUNK* 


A crylonitrile - butadiene - styrene 
polymer blend can be easily ex- 
truded in conventional equipment. 
Its relatively high heat stability 
contributes to this ease of extru- 


sion. 

Momentary extruder shutdowns 
of up to 1% hr. for minor repairs 
are possible without lowering cyl- 
inder temperatures. Purging of 
material at the end of a run is 


* Naugatuck Chemical, Div., United States 
Rubber Co., 203 Elm St., Naugatuck, Conn. 


unnecessary. The usual procedure 
for shutdown at the end of a run 
is to cut off the feed hopper and 
permit the extruder to run until 
flow of material from the die 
stops. Since the screw will clean 
itself, screw removal is unneces- 
sary. 


Material handling 


Prior to extrusion, the material 
must be dried. Drying is most 
effectively carried out in hopper 
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s or in open trays with the 
h of the granules no greater 
1 inch. Circulating-air or 
ed-draft systems should be 
Drying time is a function of 


temperature and will vary 


1 to 6 hr. at 170° F. to 1 hr. 
220° F. Material may be fed hot 
the extruder if a relatively uni- 

temperature can be main- 
ned. In hopper feed drying 

ystems, it is recommended that 
air fed to the hopper should 
inge between temperatures of 
80 and 200° F. 
Caution must be used to pre- 
ent bridging of material because 
overheating. The hopper capac- 
ty should be 4 to 5 times the ex- 
truder hourly extrusion rate. The 
use of a vented extruder will not 
completely eliminate the need for 
material drying. 


Equipment 

Extruders and screws: Extruder 
and screws should be of standard 
material construction as supplied 
by the manufacturer. The acrylo- 
nitrile-butadiene-styrene polymer 
blend can be extruded with al- 
most any type of extruder screw, 
but for the most efficient opera- 
tion, constant flighted screws hav- 
ing a compression ratio of 3 or 
4:1 are recommended. Certain 
Kralastic B-3 ma- 
slightly more 
working, and therefore, are more 
critical as to choice of screw. Con- 
sequently, such screws as the 
shallow-flighted 4:1 compression, 
the mixing-type (Dulmage) or 
the metering-type (nylon) are 
best for these materials and will 
give optimum outputs of finished 
product. 


blends, e.g., 


terials*, require 


Dies and pins: In general, the 
straight-through die head is 
recommended for extrusion of 
this material. Offset and cross- 
head dies have been used in the 
extrusion of pipe; however, with 
such dies the production of qual- 
ity pipe is slightly more difficult. 
Dies and pins should be highly- 
polished hardened steel and 
chrome-plated for best perform- 
ance. The chrome dies generally 
permit longer extrusion runs be- 
tween teardowns. 

Die land length should be about 
16 to 20 times pipe wall thickness. 
However, a good rule of thumb is 

Trademark of United States Rubber Co 
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TABLE I: Throughputs in 
various extruders 





Screw diameter Throughput 
i. in. lb./hr. (ppH) 
1% 35-45 
2% 70-100 
314 130-185 
414 175-250 





to use “square” dies, ie., land 
length equal to diameter. The I.D. 
of the die should be 10 to 15% 
larger than required pipe O.D. to 
permit draw-down. This, how- 
ever, does not always hold when 
O.D. or I.D. sizing mandrels are 
utilized. In such cases, die I.D. and 
finish pipe O.D. remain approxi- 
mately equal. 

Pin O.D. for use with the 10 to 
15% oversize dies is determined 
by simply subtracting twice the 
finished pipe wall thickness from 
the die I.D. For O.D. or I.D. sizing 
mandrels, the die-pin clearance 
should be approximately 15 to 
25% greater than the pipe wall 
thickness. Restricted-flow type 
pins such as are used with the 
cellulosics also perform well with 
the acrylonitrile-butadiene-sty- 
rene materials. 

Screens: In general, screens are 
not needed to build up back pres- 
sure with the material but one or 
two 20- or 40-mesh screens are 
recommended to homogenize the 
material and to prevent cold slugs 
from passing through the extru- 
sion die. 

Pipe sizing: Several methods of 
pipe sizing are used. Among these, 
probably the three most popular 
setups are: 1) first-stage multiple 
air rings with second-stage water 
cooling; 2) multiple sizing ring 
with cascade and/or immersion 
water cooling; and 3) I.D. water- 
cooled mandrel with one or two 
O.D. sizing rings followed by cas- 
cade or immersion cooling. 

Water bath: The water bath 
should have a continuous cool 
water supply and should be 10 to 
14 in. wide by 10 to 20 ft. or more 
long, the length depending on an- 


ticipated extrusion rates. The 
tank should be equipped with 
adjustable contoured rollers, 


spaced at 10- to 14-in. intervals to 
hold the pipe down in the water. 
On pipe larger than 4 to 5 in. in 


diameter, it is recommended that 
water be cascaded over the pipe 
because of difficulty in keeping 
larger diameter pipe submerged 
and the possibility of collapsing 
the extrusion. 

Unless 


there is an even, steady pull on 


Takeaway or capstan 


the extruded pipe as it leaves the 
die and is pulled through the 
sizer, a good product is impos- 
sible. For this reason, the take- 
away or capstan is probably one 
of the most important pieces of 
auxiliary equipment used in the 
extrusion of pipe. 

A capstan, consisting of 4 to 6 
drive rollers of contoured rubber, 
with weighted or spring-loaded 
idler or driven rollers and a good 
nonfluctuating adjustable speed 
drive, is essential. The new rub- 
ber timer belt drives are also ex- 
cellent pulloffs. Drive motors of 
1% to 1 hp, or greater are neces- 
sary, depending on the size of the 
pipe. 


Operating temperature 

Temperature control for acry- 
lonitrile-butadiene-styrene is not 
quite as critical as for other mate- 
rials. The appearance and physi- 
cal properties of the extruded 
product are the best criteria for 
determining proper’ operating 
conditions. These will vary con- 
siderably from one machine to 
another. Material temperature at 
the exit of the die is the prime 
consideration, and this temper- 
ature should run from 400 to 
440° F. when checked with a 
needle pyrometer. A typical set of 
operating conditions would be as 
follows: 


Barrel temperature (feed-end) 

350 to 370° 
Barrel temperature (center) 

370 to 400° 
Barrel temperature (die-end) 

400 to 425° 
Die temperature 400 to 450° 

Cooling water is generally not 

required on the screw. 


Production rate 

Listed in Table I, above, are the 
approximate throughputs of 
Kralastic in various-sized extrud- 
ers. 

Rates for various wall thick- 
nesses on a given size pipe can be 
easily determined as rates are al- 
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most a direct function of thick- 
ness ratios. However, because of 
screw reflections or undulated 


urtaces, which sometimes occur 


EXTRUSION OF POLYETHYLENE 


on pipe surface when extruded at 
maximum rates, a slower preduc- 
tion rate is used in order to keep 


scrap at a minimum 





Polyethylene can be readily ex- 
truded into a wide variety of 
shapes—pipe, monofilaments, thin 
films, or other profiles. The ma- 
terial can also be extruded as a 
coating over wire or onto paper 
and other substances, where its 
electrical and mechanical proper- 
ties are of value. Extrusion con- 
ditions for each of these shapes 
and for coatings vary widely and 
are summarized in Table I, p. 733. 


Extrusion of pipe 

Considerable interest and dis- 
cussion has arisen regarding the 
various systems for extruding 
polyethylene pipe. Because of the 
great diversity of equipment being 
used in the field for the extrusion 
of polyethylene pipe and tubing, 
recommendations must necessar- 
ily be general 

Die design: Tubular dies with 
long parallel lands are generally 
used for the extrusion of poly- 
ethylene pipe. In general, the 
longer the land, the better the pipe 
surface, but, in practice, the best 
arrangement will be dictated by 
proper balance between factors of 
compound temperature and pro- 
duction rate. A general working 
rule for design of dies intended 
for the extrusion of heavy-wall 
tubing normally considered as 
pipe is as follows: 
Die size 20% greater than 

pipe aim OD 
22% greater than 

pipe aim OD 
Die land Equal to the die OD 
Maximum streamlining in all 
components is naturally desirable 


Pin size 


throughout. 

Temperature control: In order 
to extrude polyethylene pipe sat- 
isfactorily, good temperature con- 
trol must be maintained. The tem- 
perature of the polyethylene must 


Sections on Extrusion of Polyethylene Pipe 
and Extrusion of Polyethylene Monofilaments 
prepared from material supplied by Bakelite Co., 
Div. Union Carbide Corp., New York, N. Y 
Table on Extrusion Conditions, p. 733, pre- 
pared bv Bakelite Co., Div. Union Carbide 
Corp., New York, N.Y. Sections on Extrusion 
of Polyethylene Film, Polyethylene Extrusion 
Coating, and Polyethylene Wire Coating pre- 
pared by J. B. Paton. E. Ft. du Pont de Ne- 
mours & Co., Inc., Wilmington, Del. 
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be sufficiently high as it comes 
from the extruder to obtain 
smooth, uniform pipe walls, but 
not so high as to cause collapse of 
the extruded section before cool- 
ing can take place. This exact 
point can generally be reached on 
any given extruder only after a 
certain number of trials. Com- 
pound temperatures below 260 
F. should generally be avoided so 
that good welding or fusing of 
any pipe seams, produced by the 
flow of plastic around obstruc- 
tions in the head or die in the 
course of extrusion, will be ob- 
tained. Compound temperatures 
which are above 280° F. may 
make it extremely difficult to pro- 
duce round, uniform pipe and op- 
erations are likely to be hampered 
by sticking at the sizing plate or 
by collapse of the pipe as it en- 
ters the cooling bath. 

Auxiliary equipment: A typical 
polyethylene pipe extrusion as- 
sembly consists of an extruder 
followed by appropriate pipe siz- 
ing facilities, pulling device, and 
coiling or cut-off equipment. Any 
mechanical device capable of ex- 
erting the required tension on the 
pipe as it is extruded may be 
used. Finished pipe should not be 
deformed or defaced by this. 

Pipe sizing: Several pipe sizing 
techniques have been employed in 
the field with favorable results. 
One technique involves drawing 
the extruded pipe through a cool- 
ing sleeve. Another technique em- 
ploys an internally cooled, tapered 
mandrel, over which the extruded 
pipe is drawn to obtain the de- 
sired dimensions. A third method 
involves the use of sizing plates 
positioned in a _water-cooling 
trough. In this latter technique, 
by properly adjusting the distance 
between the two sizing plates 
used and by employing the cor- 
rect sizing hole, the diameter of 
the extruded pipe can be con- 
trolled. Final reduction to size 
will occur through cooling be- 
tween the second sizing plate and 
the pulling device. Additional siz- 








ing plates can be used where | 
linear pipe speed is high 
longer cooling time is necessary 
cool the pipe to the point t 
shape will be maintained. W} 
using this technique, the I.D 
the pipe can be adjusted to ¢g 
the desired wall thickness 
varying the speed of the pull 
device with relation to the : 
of extrusion. 


Extrusion of monofilaments 
Extruder screw: Conventio 
screw designs have proven sat 
factory for polyethylene monofi! 
ment extrusion. Screw temper: 
ture is a controlling factor 
product uniformity and out; 
rate. A bleed of atmosph« 
steam through the screw or 
neutral screw will generally r 
sult in the highest output rat: 

Die design: The die orifi 
should be approximately equiva 
lent to the diameter of the mono 
filament before orienting—never 
larger in diameter. If the orifices 
are larger, the monofilaments 
must be hot-stretched at the di 
to attain the desired size, in which 
case they may lack sufficient 
strength to be cold-stretched in 
the subsequent orientation opera- 
tion and frequent breaks may 
occur. 

While the same dies may be 
used interchangeably for poly- 
ethylene and styrene resins, since 
the recommended stretch for 
polyethylene (600%) is less than 
that for the styrene _ resins 
(800%), the size of the oriented 
fibers extruded from the same 
orifice will be different. Typical 
die sizes for producing fibers 
oriented 600% are as follows: 


Oriented mono- 


Size of orifice filament size 


in. in. 
0.070 0.027 
0.060 0.023 
0.050 0.019 
0.040 0.015 
0.030 0.012 
0.020 0.008 


Stretching and orienting: In a 
typical stretching and annealing 
process, the polyethylene mono 
filaments are extruded verticall 
into a quenching bath of room- 
temperature water. A travel of 5! 
to 60 in. is sufficient to achiev: 
cooling. A freely rotating © 
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TABLE |: Extrusion of polyethylene 





Monofil Sheeting Wire coating Shapes 

Machine characteristics 
Diameter, in., of screw 

eeded to deliver at 

60 r.p.m 

50 lb./hr 214 2 2 2 

150 lb./hr 3% 3% 34 3% 

500 lb./hr. 6 6 6 6 
Recommended L/D 20:1 20:1 20:1 20:1 
Recommended screw 

type Metering, decreasing depth 
Compression ratio! 4:1 3:1 4:1 3:1 
Depth of feed zone in 

150 lb./hr. screw, in 0.375 0.375 0.375 0.375 
Lead ratio? 1:0 1:0 1:0 1:0 


screen pack, mesh 
numbers in direction 


of flow 


rive power for 


40 /80/50/50/40 


20/60/100 


20/60/100 20 /60/100 


150 lb./hr., hp. 20-30 20-30 20-30 20-30 
Operating conditions 
Melt temperature at 

die, °F 500 380-400 390-450 300 


Approx. melt pressure 
at die, p.s.i. 


1000-3000 


500-1500 


1500-8000 500-1500 


Screw cooling Very slightly Yes Either neutral Yes 
to prevent or cooled 
fouling screw 
Medium Bleed of Steam Steam Water 
atmospheric 
steam 
Temperature of me- 
dium, °F., or wattage ‘ 
in 150 lb./hr. screw 100-160 230 212 100-125 
Fraction of length 
cooled 4 to total Total Total Total 
Feed preheating Yes Preferably Not usually No 


Entering tempera- 


ture, °F. 190 Max. 190 Max. 190 Max 190 Max 
Metal tempera- 
tures, °F. 
Rear cylinder 350 360 350 200 
Halfway along cyl- 
inder 464 380 440 250 
Forward cylinder 482 400 440 300 
Die 505 400 440 300 
Is extrudate water 
quenched? Yes No Yes Yes & No 
Water temp., °F. 100-120 — 60 
Air gap, in. - 6” 36-120” 
Time in water, sec. — Less than 2 
Draw ratio? 4:8 1:10 1:0 1:0 
ae Volume of thread in first turn past feed opening 


Volume of thread in last turn at output end 
al Distance between corresponding points on successive turns of same flight 
Inside diameter of barrel 
aaa Cross-sectional area of die opening 
Cross-sectional area of finished (untrimmed) extrudate 


Pipe 


20 /60/100 


20-30 


300 
500-1500 


Yes 


Water 


100-125 


Total 
Yes 


190 Max 


200 


250 
290 
300 


Yes 
60 


20 


1:10 


Film 


i 
(tubular 


4:1 


0.375 


20/60/100 


20-30 


300 


2000-6000 


Yes 


Water 


120-160 


Total 


No 


190 Max. 


10:20 
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driven smooth-face roll at the 
bottom of the bath will improve 
the roundness of the fibers. A 
take-up godet, or driven snubber 
rolls, may be used to draw the 
extruded fibers from the die at a 
uniform rate. It is not necessary 
to heat these rolls since polyethy- 
lene is inherently flexible. 

Stretching of the polyethylene 
monofilament is accomplished by 
a stretching godet operated at 
seven times the linear speed of 
the size control system. Stretching 
and orientation is carried out in 
room temperature air. For im- 
proved tensile strength, a 575 to 
600% stretch is recommended. For 
maximum tensile strength, the 
monofilament should be annealed 
in the water bath under constant 
tension at 85 to 95° C. 

Improved high-temperature 
shrinkage can be obtained at a 
sacrifice in tensile strength by 
passing the monofilament through 
two annealing water baths at 85 
to 95° C. In this procedure, ten- 
sion should be relaxed approxi- 
mately 22% in each bath. 


Film extrusion 

There are two major polyethyl- 
ene film extrusion processes for 
polyethylene resin: 


a) Flat film extrusion. 

b) Blown film extrusion (ex- 
panded tubing). 

Flat film: In flat film extrusion, 
the extruder delivers molten 
polymer to the die, and from there 
the film passes into the quench 
bath, where it is cooled. The 
cooled sheet passes through a set 
of pinch rolls, is trimmed, and 
wound up 

The extruder barrel is heated 
to between 425 and 500° F., the 
higher temperature being used 
for higher extrusion rates. 

The die consists of a polished 
manifold, slotted along its length, 
and may be equipped to receive 
molten resin through either of its 
ends or through an orifice lo- 
cated midway along its length 
The manifold should be, where 
possible, of one-piece construc- 
tion with a bore that has been 
precision-drilled, reamed, and 
given a high polish. The slot 
should be carefully milled and 
polished. 

The die face can be either 90 
or 180°. Flat-surfaced dies which 
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DRIVEN PINCH ROLLS 


GUIDES 


Fig. 1: Blown polyethylene film 
is produced by extruding thick 
tubular section vertically up- 
wards and introducing air into 
the tube to expand it to desired 
diameter and wall gage 
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have jaw movement in only one 
plane can be more easily adjusted 
by the operator. The die jaw 
lands, over which the polyethyl- 
ene resin flows, are about \e-in. 
long and must be carefully 
polished and maintained. It is de- 
sirable to design the die in such 
a way that die jaws can be ad- 
justed while the machine is run- 
ning. This may be done with al- 
ternate push and pull bolts along 
the length of the die. The die jaws 
are set initially to give a uniform 
opening across the width. This 
opening for thin film should be 
between 0.012 and 0.030 inch. If 
the width of the sheet is to be 
varied, a short section of ¥%-in. 
brass rod may be inserted at each 
end of the die, just above the 
jaws, in such a way that it can 
be moved in or out. The rod, 
forced against the die jaws by 
the pressure of resins, acts as a 
check valve. 

As the molten film of poly- 
ethylene resin leaves the die 
opening, it is drawn down into a 









quench tank. The water level may 
be between 1 and 5 in. below the 
die face. It is convenient to have 
the tank height adjustable so that 
it may be lowered while changing 
or cleaning dies. The quench wa- 
ter should be fed to the tank with 
a minimum of turbulence. To 
minimize surface ripples and 
maintain a constant level, the 
water should overflow the sides 
of the tank through weirs. In or- 
der to obtain uniform film prop- 
erties, it is important that the 
quench bath be maintained at a 
constant temperature. 

The film, after it leaves the die 
is drawn into the quench tank, 
around a polished roller or sta- 
tionary guide shoe, and out of the 
tank by means of a pair of pinch- 
rolls. The speed of these pinch- 
rolls governs the draw-down of 
the molten film as it travels 
through the air gap between the 
die and the quench tank, and 
determines the final caliper of the 
film. 

The trimming operation is per- 
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ed with either a stationary or 
tary-blade unit. Trimming is 
essary to remove the edge 
erial which is thicker than 
rest of the film. Usually %4 to 
is removed from each edge 
this operation. 
After trimming, the film is 
.wn through a second pair of 
ill-off rolls which feed it to the 
al takeup roll. This roll is usu- 
axially driven and best roll 
rmation has been obtained from 
constant torque system of 
nding 

Blown film: In this method, the 
tock is extruded from the die as 

comparatively thick tubular 
section which is expanded by air 
pressure, while still molten, to 
the desired size and thickness. 
The tubing is usually extruded 
ertically upward though it may 
also be extruded downward or 
horizontally. Air is maintained in 
the tube by the closed die at 
yne end and the motor-driven 
squeeze rolls at the other. From 
the squeeze rolls it goes to a 
wind-up machine. 

It is of the utmost importance 
that caliper be uniform to insure 
wrinkle-free film and even wind- 
ip of rolls. The internal air pres- 
sure, extruder output, die adjust- 
ment, take-off speed, and tem- 
perature are factors which also 
affect caliper. 

In the extruder used for blown 
tubing, barrel] temperatures are 
lower than those used for flat film 
extrusion. Temperatures between 
300 and 375° F. are typical. The 
extruder melts and conveys the 
melted resin to the die. 

The die may be bottom or side 
fed, but in either case the poly- 
ethylene flows around a mandrel 
which forms it into a tube. The 
die annulus is commonly 0.015 to 
0.025 in. and is usually adjusted 
as soon as possible after start-up. 

As the polyethylene tube is- 
sues from the die, it is drawn 
manually to the pinch rolls which 
take it off at a uniform rate. Air 
s then admitted slowly through 
the center of the mandrel to ex- 
vand the tube to the desired di- 
meter. It is then shut off, leaving 
1 locked volume of air in the tube. 


Extrusion coating 
The extrusion coating process 
nsists essentially of these three 
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Channel Depth Channel Depth of Land 
Diameter (D) Pitch (P), of Feed Section (hy Metering Section (h2) Width (W) 
inches inches inches inches inches 
9 mw, 15 
2 8 2 
4 4 
4 42 4 
6 é 4 











Fig. 2: Metering-type rapid compression screw for extruding polyethylene 


steps: Film is extruded at high 
temperature. While in a molten 
state it is drawn through the nip 
of two rolls where it comes in 
contact with the substrata. Pres- 
sure is applied by the rolls to 
effect lamination. One roll is a 
water-cooled chill roll which 
solidifies the polyethylene; the 
other is a rubber pressure roll. 

The process requires an elec- 
trically-heated machine, since the 
resin must be heated to a tem- 
perature of 600° F. The extruder 
die should be located so that the 
film meets the substrata at the nip 
of the rolls or slightly to the rub- 
ber roll side. If it touches the 
cooled roll first, adhesion will be 
poor. 

The pressure roll is made of a 
heat-resistant rubber cured to a 
Durometer hardness of 60. The 
pressure, though not critical, 
should be in the range of 60 Ib./ 
in. along the surface of contact. 

The chill roll consists of a 
spirally-cored jacket cooled with 
water so that the surface tem- 
perature does not exceed 150° F. 
The chill roll is driven by a vari- 
able-speed motor which draws the 
film to the desired thickness. 

It is necessary to trim the edge 
of the coated material to remove 
the bead formed on each edge. 


Wire coating 

Since polyethylene resin is an 
outstanding dielectric with excel- 
lent physical properties, it is used 


as an insulating jacket in many 
types of wire construction. In a 
typical coating operation, wire is 
paid off from a device which 
maintains constant tension. Pre- 
heating of the wire improves 
adhesion of the coating and helps 
to remove any residual oil or 
drawing die lubricant which may 
be present. The wire may be 
heated by either of two methods: 
by gas burners or by resistance 
heating. 

From the preheater, the wire 
passes into the die and guider 
mounted in a cross-head. The 
pressure exerted by the screw 
forces the polyethylene resin 
over the guider and out of the 
die. 

At the same time, wire passes 
through the guider and emerges 
coated with a sheath of poly- 
ethylene. Wall thicknesses from 
less than 0.010 in. to greater than 
0.500 in. may be applied. The rate 
at which wire is coated is de- 
pendent mainly upon the wall 
thickness to be applied. Insula- 
tions have been extruded on wire 
at a rate of greater than 2000 ft./ 
min. and on cables about 2 in. 
in diameter at a rate of 30 
ft./minute. 


Purging routine 

A highly-filled vinyl compound 
should be used to purge out the 
polyethylene. Machine should be 
cooled to approximately 320° F., 
before purge is begun 
























































Thermoplastic Sheet Forming 


BY ROBERT L. BUTZKO* and E. BOWMAN STRATTON, JR.* 


= forming accounts for 


the production of the majority 
of the thousands of jobs now be- 
ing turned out by sheet forming. 
In this process, heating and 
forming take place in one ma- 
chine, which may be manually 
or automatically controlled. After 
the sheet is heated, a vacuum re- 
moves the air from between it 
atmospheric 


and a mold, and 


pressure forces the softened 
sheet against the mold. 

The vacuum system of such 
machines consists of a vacuum 
pump and reservoir tank. The 
pumps are of the high-capacity 
type rather than the high-vac- 
uum type, and deliver a vacuum 
of about 28 in. of mercury. Both 
rotary and piston type are used 
with equal success. In the higher 
capacities, water-cooled pumps 
are required. The tanks are of 
large capacities and, together 
with the pump, are engineered 
adequate 
rate for a particular size of ma- 
When machines 
are installed in one plant, a cen- 
tral vacuum system is usually 
used, piped to the individual ma- 
chines. This reduces the cost of 
the individual machines and saves 
space. 

The development of accurately 
controllable high - temperature 
heaters has been a major factor 
in the rapid growth of vacuum 
forming. Methods of heating by 
steam, hot water, hot oil, and 
infra-red lamps have been used 
but have been generally discarded 
since most of these methods of 
heating are too slow, or result in 
spotty heating and consequent 
poor-quality formed pieces. 

Present commercial machines 


to provide recovery 


chine. several 


employ heaters using electrical 
resistance wire in form. 
Heaters have been made with 
Nichrome resistance wire encased 
in fibrous glass tubing and cloth 
to produce a mat-type heater, 


some 


* Auto-Vac Co., 1984 State St. Ext., Bridge- 
port Conn 


References were prepared by the editors 
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which provides uniform heat, but 
cannot exceed 700 to 800° F. since 
the glass will crystallize at higher 
These 


while satisfactory in the 


temperatures. heaters, 
past, 
cannot compete in the high pro- 
duction requirements of the pres- 
ent day; because of the compara- 
tively low temperatures available, 
heating cycles are too slow. For 
example, 0.100-in. thick high-im- 
pact styrene sheet requires over 
100 sec. to heat using a mat-type 
heater; present-day heaters will 
accomplish the same result in 
approximately 40 seconds. 

Many new machines employ 
heaters using enclosed tubular- 
type elements. These completely 
sealed units have exceedingly 
long life since the elements are 
not exposed to humidity, dust, 
mechanical abrasion, or fumes 
from the plastics sheets being 
heated. The design of the heater 
is not uniform, but is worked out 
to compensate for heater travel, 
cold-air flow, and edge-cooling 
effect. Heaters are constructed 
with stainless steel throughout 
for resistance to corrosion, and 
are heavily insulated to prevent 
heat loss to the working area. 
Insulation below the heater in the 
nonheating cycle makes the ma- 
chines comfortable to operate and, 
at the same time reduces the elec- 
trical drain. 

The application of controls to 
the basic machines results in an 
approach to automation. In gen- 
eral-purpose machines, the vari- 
ables of heating, cooling, and 
forming require constant control 
and the design of the control sys- 
tem is of the sequence type. 

In general, compressed air is 
used to motivate most of the ac- 
tions in this type of equipment. 
This is practical because air de- 
vices provide the long stroke and 
variable speeds necessary for this 
process. Most modern machines 
provide both automatic and 
manual controls. The setup and 
determination of the factors of 
forming are tested manually. 


Then, after the process has } 
smoothed out, the machines 
switched to automatic control 
production begins without furt 
manual operation. 

While it has been stressed 
many articles on sheet form 
that pressures in vacuum form 
are relatively low (14 ps.i 
less), it must not be overloo! 
that the total pressure exerted 
a large mold can run to h 
values. Thus, for example, when 
using a mold 48 by 72 in., 2 pres- 
sure of 48,000 lb. is imposed on 
the sheet and also on the table 
to which the mold is gasketed. As 
the vacuum is pulled, atmospheric 
pressure tends to force the sheet 
downward against the mold and 
also, in effect, to force the table 
upward. Machine tables must be 
adequately heavy and strong to 
withstand this sudden impact; 
other structural parts of the ma- 
chines must be strong in propor- 
tion. Present-day vacuum form- 
ing machines are of all-steel 
construction and embody the 
latest in welded and machined 
structural elements. 

The following discussion treats 
with machines that form by 
straight vacuum or drape or a 
combination thereof or which are 
based on some variation of pres- 
sure or mechanical forming. 
There have been some recent de- 
velopments in the field. Two new 
techniques have aroused interest 
—plug-assist forming, in which a 
plug, which approximates the 
shape of the cavity, forces the 
sheet down into the mold, and air- 
slip forming, in which the male 
mold is carried upwards toward 
the clamped sheet compressing 
the air between the top of the 
mold and the sheet. Toward the 
end of the stroke, the male mold 
catches up with the bubble thus 
formed, the trapped air is evacu- 
ated, and the sheet is pulled down 
against the mold. Another type of 
machine under development is 
the “rotary” type which is based 
on the idea of a large turn-table 
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ving in front of the operato1 
ping at each 120 degrees of 
el places the clamping frame 
front of the operator who can 
unload and reload. 
Straight vacuum machines: One 
the easiest types of forming at 
present time is the use of 
uum alone to pull a heated 
eet into or over a mold. This 
ne of forming may be per- 
med on a special machine for 
traight vacuum only, or may be 
erformed on one of the combi- 
ation drape and straight vac- 
im machines that are on the 
narket. 
In a straight vacuum machine, 
the sheet clamp is usually at- 
tached to the mold or mold box, 
nd is operated manually. In the 
ombination machines, clamping 
is automatic. In the latter, the 
operator places the plastic sheet 
atop the mold and presses the 
starting buttons. The machine 
takes over, clamping the sheet, 
sending the heater over the 
sheet, heating for a timed interval, 
and opening the vacuum valve. 
After a timed cooling period, the 
vacuum is shut off, the clamp 
opens, and the formed piece is 
removed. The operator then in- 
serts another sheet for the next 
cycle. With this type of opera- 
tion, one operator may run two 
machines or may do other work 
such as trimming the formed 
parts. With the heater directly 
over the sheet and mold, split- 
second control of the heating 
cycle allows the vacuum valve to 
snap open when the exact mold- 
ing temperature is reached. 
Products made by this process 
are of the low-profile type, since 
the deeper the cavity, the thinner 
will be the plastic form. A rule 
of thumb generally used is that 
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straight vacuum is used where 
the diameter of any opening is 
no less than twice the depth. 

Vacuum forming plastic sheets 
decorated by silk screening or 
printing has developed into big 
business. By coloring flat sheets 
in a distorted pattern which “is 
registered in the clamping frame, 
pieces with highly accurate dec- 
orations may be produced inex- 
pensively. Rigid vinyl is used for 
most of these products although 
styrene, acetate, butyrate, and 
acrylic are also used. 


Straight vacuum forming over 


male mold: A variation of straight 
vacuum forming is vacuum form- 
ing on a male form placed in a 








TABLE I: Heat cycle and forming temperatures 





Heater tweenheater cycle of plastic 

Material Gage temperature and plastic sheet 

in. °F. in. sec. F. 
Polyethylene 0.020 1200 7 20 350 
Styrene copolymers 0.020 1200 7 7 315 
Cellulose acetate 0.020 1200 7 8 325 
Flexible vinyl copolymers 0.020 1200 7 14 320 
Rigid vinyl copolymers 0.020 1200 7 6 280 
Butyrate 0.020 1200 7 9 320 


Distance be- Temperature 
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cavity. This type of forming places 
the thickest part of the plastic 
part on the top, resulting in a 
stronger part. However, much 
more waste occurs since the plas- 
tic must be drawn down the sides 
of the female portion sufficiently 
far to prevent excess thinning at 
the base of the male plug. This 
type of forming was used exten- 
sively before the development of 
equipment for drape forming, de- 
scribed below. Some _ products 
with low profiles are still molded 
economically by means of this 
method. 

In the molding of one type of 
three-dimensional map by this 
process, vacuum is applied to the 
combination mold before heat is 
applied to the sheet. As the sheet 
softens, the vacuum drapes the 
sheet over the male mold and 
down around the sides. When the 
sheet is fully formed, the heat is 
removed. Proponents of this type 
of molding claim that greater ac- 
curacy of registration is possible 
since the sheet is immediately 
locked on the projections of the 
male mold. 

Drape forming over male mold: 
By the drape process, plastic 
products can be formed with 
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thick wall sections without ex- 
treme waste. In low-profile forms, 
parts may be formed either by 
straight vacuum or by the drape 
process; however, a better prod- 
uct can be formed from a thinner 
sheet by the drape process. In 
the drape the plastic 
sheet is draped or pulled over the 


process 


male form until the level of the 
sheet is down to the lowest height 
of the mold. The sheet is then 
sealed at the edges of the mold 
and the vacuum applied, pulling 
the sheet to the contours of the 
mold. Parts may have female sec- 
tions within the male form, thus 
successful 


making possible the 


forming of many complicated 
shapes 

Forming of precolored sheets 
can be but very 
close control of prestretching is 


required. The use of temperature- 


accomplished, 


controlled molds eases this proc- 
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ess since the slip of the plastic 
sheet is governed by mold tem- 
perature. 

Refrigerator parts are among 
the high-production items formed 
by the drape process. The inner 
side of a door is a prime example. 
Formerly these doors were in- 
jection molded, usually on 200- 
or 300-oz. injection machines. 
Mold cost ran _ approximately 
$25,000 each and required from 
14 to 20 weeks to obtain. Vacuum 
molds cost from $1200 to $2000 
each and cutting dies from $2000 
to $4000. These molds and dies 
may be obtained in about 6 weeks. 
With such low tooling costs, 
vacuum forming permits design 
changes to be made every year, 
whereas most injection molds are 
expected to last three years to 
amortize the tooling. 

Drawing to extreme depths is 
a recent development of the 


drape process. Rigid vinyl is u 
successfully to form parts 
which the depth is 1% times ; 
diameter, but normal draws 
the drape process seldom exc: 
a 1 to 1 ratio of depth to diamet 

Drape molding into fem 
cavity: A variation of the dra 
process is draping into a fem: 
cavity. Some materials such 
flexible vinyl or some of t 
heavy plastics will droop consid 
erably upon heating and _ loc! 
upon the mold, causing unevé 
products. By elevating the she 
in the heating process, the plasti 
is held far enough away from ths 
mold so that the plastic sheet wil] 
not touch it. After heating, th 
sheet is draped in the conven- 
tional manner and the vacuun 
forms the part. 

Automatic roll - feed dra 
forming: On one machine, the 
operation is completely automatic, 
requiring no operator in constant 
attendance. As many as _ 50,000 
small parts per hr. are possible 
and such jobs can run 24 hr. per 
day without interruption. Unlike 
hand-fed operations in which 
slight variations of cycle require 
slight adjustments during the day, 
the completely automatic vacuum 
forming machine will run con- 
tinuously without cycle variation. 

Temperature-controlled molds 
are a must. They are heated to 
the required temperature before 
the first cycle. Any material now 
on the market may be used in 
any thickness which can be rolled 
without a permanent set. The 
usual thicknesses are from 0.005 
to 0.040 inch. The average roll 
from 12 to 15 in. in diameter 
weighs from 100 to 150 pounds. 
With this equipment, the mate- 
rial, on a roll at one side of the 
machine, is drawn over the mold 
where the clamping, heat, drape, 
and vacuum are applied auto- 
matically. At the end of the cool- 
ing cycle, the material is auto- 
matically unclamped and indexed 
forward. 

An average thin-walled pack- 
age part may be run 3 cycles per 
min. in a multi-cavity mold. Since 
the finished parts are still in web 
form as they leave the machine, 
they may be fed directly into an 
automatic cutter or directly into 
loading equipment. 

Forming into a female mold 
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helper: In order to reduce 
thinning at the bottom of a 
drawn into a female mold, 

ale plug may be used. In this 
after the plastic sheet is 

ted in place over the female 
ld, the plug is pushed down- 
rd against the sheet, drawing 
terial from the sides into the 
ttom of the mold. Then, when 
vacuum is applied, the bottom 
the sheet has only a short dis- 
nee to travel and does not thin 
it as much as with straight vac- 
im. This process has a disad- 
antage in that the plug will 
leave a mark-off on the sheet. 
The design of the plug is very 


important since just the right 
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amount of plastic must be forced 
down to prevent thin spots from 
showing up in the side walls of the 
formed part. 


Extrusion forming: 
One of the most economical proc- 
esses is vacuum forming the hot 
plastic sheet as it emerges from 
the rolls or die of a sheet-extru- 
Proponents of this 
type of forming emphasize that 
all scrap can be reground and fed 
back into the hopper of the ex- 
machine. Utilizing the 
heat already in’ the sheet, the 
forming in some cases is done di- 
rectly as the shéet is extruded. In 


vacuum 


der setup. 


trusion 


other cases it is necessary to have 
additional heat, since the sheet 
ools rapidly as it leaves the ex- 
truder. 

In one type of forming, the 
heet emerges on a moving belt 
ind the mold is_ manually 

opped on it and travels with 

e sheet and belt. After the mold 
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has made contact with the sheet, 
the vacuum is turned on and 
draws the plastic into the mold. 
After the mold has traveled with 
the sheet until the part is cooled 
sufficiently, the vacuum is turned 
off and the mold lifted off and re- 
set on the next section of the 
plastic sheet. 

In a later type of machine, the 
mold is lifted and indexed auto- 
matically. In 


most extrusion- 


vacuum forming operations the 
molds are applied to the top of 
the sheet. 

Snap-back forming: Another 
variation of vacuum forming is 
snap-back forming in which the 
sheet plastic is clamped on top of 
a vacuum box and heated. When 
the sheet has reached the correct 
temperature, vacuum is applied 
to the vacuum box, the sheet is 
pulled down to a predetermined 
depth, and a male plug, lowered 
into the cavity, clamps air tight 
on the vacuum box. The vacuum 
is now released from the box, 
and vacuum is applied to the 
male plug. The vacuum pulling 
through the tiny holes in the plug 
snaps the sheet against the plug, 
forming it to the contours of the 
plug. 

Some fabricators use vacuum in 
the box only. In this case, when 
the vacuum is released slowly, 
the natural tendency of most 
thermoplastics to return to their* 
original flat shape causes the 
sheet to settle back against the 
plug. In this type of forming, 
however, reverse projections can- 
not be formed, but very little 
mark-off occurs and optical clar- 
ity of the material can be main- 
tained. Snap-back forming is per- 
formed in an air press with an 
overhead piston and, as a general 


rule, the plastic is clamped in a 


frame and heated outside the 
press. 
Free 


vacuum forming: For 


some types of forming where 


perfect optical clarity must be 
maintained, the plastic sheets can 
be molded into spherical shapes 
by free vacuum forming. Sky- 
lights, for example, are molded 
in this manner. The plastic sheet 
1S clamped over a vacuum box 


When the 


reaches the proper temperature, 


and heated. sheet 
vacuum is applied, drawing the 
sheet into the box. When the part 
is of correct depth, the vacuum 
is reduced and held until the part 
cools. An electric eye circuit, ac- 
tuated by the formed part when 
it reaches a predetermined depth, 
may be incorporated in the setup 
to control the vacuum. 


Pressure forming 


Since vacuum provides only 
about 14 p.s.i. pressure, better re- 
sults may be obtained on some 
plastics and some products by 
using air pressure. Pressure up 
to 150 p.s.i. has been used. The 
equipment required is much 
heavier and consequently more 
expensive. Hydraulic presses with 
high ram speed and 
from 50 to 200 tons are used and 
usually high-capacity 
pumps are necessary. Most of the 
early flexible vinyl place mats 


were formed this way. Although 


pressures 


hydraulic 


production is usually slower than 
vacuum forming, better detail re- 
sults from the higher pressure 
Unlike 
metal molds may be used since 
the pressures will break down 
other materials. Care 
taken in making the molds since 


vacuum forming, only 


must be 


the pressure will force material 
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into any undercut and lock it in 
the mold 

Heating is accomplished by 
clamping the material in a frame 
and placing it in an oven. After 
heating to the proper tempera- 
ture, the frame is placed in the 
hydraulic press and _ clamped 
shut. Air pressure then forms the 


PRESSURE FORMING 





MOLD 


part. Thinning is quite similar to 
that encountered In vacuum 
forming. 

Pressure forming into female 
mold: In this type of forming, a 
hydraulic press is used to clamp 
the mold with the pressure plate 
and clamping must be adequate 
to resist the impact of the pres- 
sure. The metal female mold is 
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clamped to the press base and the 


pressure plate to the top of the 
press. 

The plastic sheet is clamped in 
a frame and heated in an exter- 
nal heater to proper temperature. 
The clamp frame and _ plastic 
sheet are then transferred to the 


press and the press closed. Air 
pressure applied through holes in 
the pressure plate forces the plas- 
tic to the contours of the mold. 
Molds must be carefully polished 
since the pressure will pick up 
any defect in the mold and result 
in an unsatisfactory product. 

Pressure forming into female 
mold with helper: To reduce the 
thinning that occurs in a female 
mold, a helper plug is sometimes 
mounted on the pressure plate. 
This has the effect of prestretch- 
ing the plastic and drawing ma- 
terial from the side walls into the 
bottom of the cavity. The form- 
ing process is identical to that 
outlined for pressure forming into 
a female cavity. The design of the 
plug is important to pull the cor- 
rect amount of plastic from the 
side walls. 

Free blowing: Products requir- 
ing high optical clarity, such as 
aircraft canopies, may be formed 
by free blowing. In this type of 
forming, the plastic sheet is held 
in a clamp whose inside contour 
is the outline of the base of the 
finished product. The plastic 
sheet is heated and clamped over 
the top of a pressure box. Air 
pressure is then applied, blowing 
the plastic sheet to the required 


shape. 
Many special jigs and adapters 
are necessary in this process to 


produce complicated shapes. Most 
of the success of this type of 
forming is due to the individual 
skill and techniques of the opera- 
tor. 


Mechanical forming 

The oldest method of forming is 
by the use of straight mechanical 
actions without vacuum or air, 
and has many variations. Essen- 
tially, any sheet of correctly 
heated thermoplastic may be 
formed Usually 
heavy mark-off occurs so the 
products must be those where 
this factor is not cbjectionable. 


mechanically. 


Sheet metal equipment such as 
crank presses, benders, air 
presses, rollers, and creasers are 
used, as well as special tools such 
as curling equipment. 

Male and female dies: Form- 
ing by male and female molds is 
accomplished by using molds of 
almost any material. The best 
molds are of matched metal but 


these are also the most exp: 
In this process, the sheet ; 
is heated in an oven « 
a hot plate. When at the | 
temperature, the sheet is | 
over the female mold mo 
in an air press. The mak 
of the die, which is att: 
to the ram of the press, is 
ered, shaping the plastic bet 
the two halves of the die 
a cooling period, the part is 
moved. 

Plug and ring: A variatio 
male and female forming is 
plug and ring, which has se, 
different approaches. In this « 
the plug and ring do not resen 
the final part but the shap: 
drawn between the two. 1 
plastic sheet, heated conventi: 
ally, is clamped over the ring ; 
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the plug is forced down into the 
sheet for a predetermined dis- 
tance, forming the part. 

Another method is to have a 
ring and a plug of smaller di- 
ameter, leaving just enough room 
for the plastic. The forming op- 
eration will produce a cup or 
shape with straight side walls. 

A third variation, applied suc- 
cessfully for forming thin plastics 
sheets to shallow depths, uses a 
cold sheet. The male plug is 
heated and used on a slow-acting 
air or hydraulic press. The heat 
of the plug causes the plastic to 
stretch and form between the ring 
and plug. 

Slip ring forming: In the previ- 
ously described mechanical proc- 
esses, the deeper parts stretch out 
considerably, resulting in thin 
side walls. In order to make a 
stronger part, a plug and ring 
setup may be used, in which the 
clamp exerts only low pressure 
After heating conventionally, the 
plastic is held in this clamp and 
the plug pushed into the plastic 
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aw the part. The loosely-held 
tic sheet will slip under the 
p and draw into the side 
producing a part with 
<er walls than would be 
wise possible. Various types 
lamping methods have been 
sed to control this slippage 
1 to prevent the clamp from 
lling the sheet. 
a variation of this type of 
ning, a grease-covered mold is 
ed. The mold and plug must be 
ated so that the grease film is 
tually liquid. This reduces the 
irk-off which occurs from the 
pping of the plastic. 
Forming and bending: A con- 
derable straight 
orming and bending is performed 
n the course of fabricating sheet 
lastics. For example, in fabri- 


amount of 


ting tubes for packages, the 
ends of the tube are spun over or 
beaded against a heated spinning 
lie. The curve of the die rolls the 
end of the tube over into a perfect 
bead 

To bend angles in sheets, local- 
ized heating is used. The sheet is 
suspended over a tubular heating 
element and heated in the area 
to be bent. The part is then 
formed in a hinged blender or a 
sheet-metal brake. 

The necessity for forming a 
part on one machine and trim- 
ming it on another has in some 
instances discouraged the use of 
sheet forming. Recently a vac- 
uum, drape, and plug forming 
machine that also trims the prod- 
uct has been developed. The trim 
is reground and _ re-extruded, 
usually along with virgin ma- 
terial. 


Special considerations 


The most important factor in 
vacuum forming is the heating 
cycle and the control of the 
heater. Heat uniformity is ex- 
tremely necessary. Rapid heating 

also required, not only to pro- 

ide production speed, but also to 
btain maximum results. Experi- 
nce has shown that a superior 
duct will result if a sheet can 
formed with a short heat cycle 

d a high-temperature heater 

tting. 

The forming characteristics of 

presently-available plastics 
eet materials are many and va- 
ed. It would be virtually impos- 
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sible to catalog them precisely 
However, the following para- 


graphs summarize the salient 
points of forming techniques, as 
applied to various sheet mate- 
rials, which have been established 
as a result of practical experience 

Polyethylene is formable be- 
tween 350 and 375° F. It is slow 
to heat and equally slow to cool. 
The heat cycle must be precise 
for optimum results. Draping ac- 
tion is preferably very slow, and 
control of the mold temperature 
as well as the temperature of the 
clamping frame must be held 
closely to 130° F. Unless the parts 
are cooled below 125° F. before 
they are removed from the mold, 
considerable warpage will occur. 
Properly handled, polyethylene 
can be formed into a wider range 
of female molds than any other 
material, i.e., in some instances, 
polyethylene can be formed into 
a 90° angle without thinning the 
material excessively. It is pos- 
sible to deep-draw polyethylene 
on male forms; however, consid- 
erable care must be taken with 
drape-assist frames to avoid web- 
bing at corners and between high 
points. 

Styrene copolymers are very 
flexible in their forming charac- 
teristics. Apparently good results 
can be obtained over a relatively 


wide temperature range. This 


characteristic, however, is decep- 


tive since it can be shown on 
specific tests that a superior prod- 
uct will always be obtained if the 
heating cycle varies no more than 
2 sec. from the optimum. In other 
words, too little or too much heat 
will cause high strain and brit- 
tleness. In deep-drawing, consid- 
erable care must be taken to 
overcome chill marks or “ridg- 
ing.” This phenomenon, which 
occurs to some extent in all ma- 
terials, is very apparent in the 
styrene copolymers, and is caused 
by the fact that the area of the 
sheet that first lands on the top 
of the plug chills too rapidly; as 
the sheet is further draped, the 
cooled portion pulls over the top 
of the plug, resulting in a ridged 
effect. Some of the newer formu- 
lations show an improvement in 
this characteristic. The solutions 
of the problem will vary with 
each application. In general, the 
die must be weil-heated and the 
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forward, bracketing the thermo- 


plastic sheet 


i 


_ 





After heating, “sandwich” 


units retract as mold moves 


into pliable plastic sheet 
Ls 

ae | ‘e * 

j i, 


Vacuum pressure is exerted, 





2} 


drawing sheet tight against 
mold; cutting die descends 


Cc] 


i 


on ) 
i L_jpl wa WwW 





Heated knife-edge then cuts 
through pliable plastic, sepa- 
rating form from sheet 








Trimmed end product is re- 
moved from sheet. (Sketches, 
Vacuum Forming Corp.) 


drape stroke must be adjusted 
very closely. 

Until recently, these materials 
had not been used widely in pre- 
printed applications. It was found 
that the latent extrusion strains 
of the sheet varied too widely 
from sheet to sheet and from 
batch to batch. Improved extru- 
sion methods have made it pos- 
sible to control the strains. 

Cellulose acetate forms in the 
temperature range of 300 to 325 
F. The critical forming problems 
with acetate are the elimination 
of blushing or fogging at points 
of high strain and the mainte- 
nance of clarity close to that of 
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the original sheet. Blushing can 
be overcome with adequate heat 
both in the sheet and in the mold. 

Cellulose acetate can be suc- 
cessfully formed on molds main- 
tained at a much higher tempera- 
ture than most other materials 


Loss of clarity, irrespective of 
mold surface, is caused by over- 
heating and burning, which is 
evidenced by the formation of 
small bubbles within the sheet. 
Practice shows that all acetate 
sheets react best if heated as 
quickly as possible. Better results 
obtained if acetate is 
heated in 7 sec. with a 1200° F. 
heater than in 20 sec. with a 700 
F. heater. Thin-gage acetate be- 
tween 0.005 and 0.010 in. is highly 


susceptible to webbing between 


can be 


multiple dies and on all sharp 
corners. There is a definite limi- 
tation of draw with these ma- 
terials in the vertical wall and 
in depth. Drape-assist frames are 
necessary and must be carefully 
handled to achieve best results. 
Flexible vinyl copolymers are 
highly critical forming materials 
when deep-embossed detail is re- 
quired. The heat cycle must be 
controlled with a 1-sec. variation. 
Molds should be run as hot as 
possible and no mold temperature 
control is required. Care should 
always be taken to use vacuum 
holes with diameters no greater 
than 0.012 to 0.015 inch. Care 
should be taken that there are 
sufficient holes to assure complete 
drainage of the die detail and, 
most important, that rapid air 
evacuation is provided. Very little 
successful work has been accom- 
plished in draping the flexible 
vinyls over deep, straight-wall 
plugs. The material will not hold 
together on deep-drawing and 
will develop webbing which is 
uncontrollable. Pre- 
printing on these materials re- 


practically 


quires careful control and great 
patience. Excellent results are 
being obtained in such end prod- 
ucts as wallets, place mats, and 
colorful Halloween masks. 


Rigid 


easier to form in a much wider 


vinyl copolymers are 
range of applications. They are 
among the few materials which 
can be successfully drawn over a 
round plug 12 in. across and 12 in. 
deep, with a vertical side wall. 
Close mold temperature control is 
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important since good results re- 
quire that the mold be no hotter 
than 120° F. 

Although these materials are 
used in 90% of the preprinted ap- 
plications today, complete con- 
trol must be maintained of all 
forming operations throughout 
production in order to obtain con- 
sistent results. Two seconds vari- 
ation in heating time is sufficient 
to throw the printing completely 
out of register. Care should be 
taken that the clamping frame be 
adequately warmed prior to form- 
ing so that the heat loss at the 
edge of the sheet from a cool 
frame will not affect the printing. 
Cellulose acetate butyrate is 
one of the least critical of the 
forming materials. Webbing oc- 
curs rarely except in the very 
thin gages and on plugs with deep 
square corners. Molds should be 
run between 150 and 160° F. since 
with both acetate and butyrate, 
once the shape has been formed, 
so-called chilling 
effect occurs; unlike vinyl and 
styrene copolymers, acetate and 
butyrate can be handled with less 
cooling without losing shape. One 
problem with butyrate is to pre- 
vent overheating which will im- 
mediately become evident by a 
light surface bubbling; larger in- 
ternal bubbles will develop if the 
overheating continues. The prob- 
lem and solution for maintenance 
of clarity with butyrate is the 
same as with acetate. 


a setting or 


Cast acrylic is a difficult ma- 
terial to particularly in 
gages 0.063 inch. Simple 
hemispheres and shallow forms 
problem except to 
maintain freedom from mold 
mark-off. To deep-draw_ the 
thicker gages of cast acrylic sheet 


form, 
over 


present no 


by the drape and vacuum process, 
it is necessary to overheat the 
material with consequent loss of 
clarity, and in many instances 
even an overheated cast acrylic 
will not conform to sharp detail 
with light atmospheric pressures. 

Extruded acrylic and straight 
polystyrene can be formed with 
less difficulty. Due to the rela- 
tively high strains in these ma- 
terials, considerable care should 
be taken to avoid warping of the 
formed piece. To maintain highly 
polished surfaces, it is important 
to use highly polished molds and 


to keep the molds fairly hy 
ing production. 

Two-way oriented styrer 
quire a great deal of contro 
ticularly in the heat cycle 
are often called the split-s 
materials since heat cycles 
usually be controlled with 
second. The use of drape fo 
with these materials is h 
questionable and even in fo: 
into female molds only sh 
forms and wide radii shoul 
attempted. It is important to 
the molds with these materia 
a very high temperature. 


References 

For specific information on 1 
terials for forming, see the Sul 
ject Index. For suppliers, see the 
Directory Index, p. 1018. 

“Progress report on sheet th 
moforming,” Mopern Puastics 34 
107 (May 1957). 

“Thermoformed 
TV,” Mopern Ptastics 34, 106 
(April 1957). 

“Automatic sheet forming,” 
Mopern Ptastics 33, 119 (Aug 
1956). 

“Trapped-sheet forming,” by 
E. T. Aldington, P. S. Rath, and 
A. M. Tobia, Mopern Ptastics 33 
117 (Mar. 1956). 

“Formed sheet styrene copoly- 
mers invade metal stamping 
field,” Moprern Ptastics 33, 108 
(Dec. 1955). 

“From design to 3D display,” 
Mopern Ptastics 33, 101 (Nov 
1955). 

“Engineering a new case,” Mop- 
ERN Piastics 32, 113 (July 1955) 

“Plastics’ junior giant,” Mopern 
Piastics 32, 87 (Apr. 1955). 

“Molds for vacuum forming,” 
Mopern Puastics 32, 124 (Mar 
1955). 

“When and why to use drape 
forming,” by G. H. Howell, Mop- 
ERN Prastics 32, 138 (Oct. 1954) 

“Vacuum forming,” Mopern 
Prastics 31, 108 (Aug. 1954). 

“Shape a sheet,” Mopern PLAs- 
Tics 31, 87 (May 1954). 

“Forming of rigid thermoplasti 
sheet,” by R. C. Davenport, Plas- 
tics Technology 2, 232 (1956). 

“Vacuum forming of polysty- 
rene sheet,” J. M. Hoy, SPE J 
10, 9-10, 33 (Jan. 1954). 

“Vacuum forming of Braille 
literature,” Brit. Plastics 27, 224 


(June 1954). 


scenery 


ENGINEERING AND METHODS 





lastics Tooling 


MAX HILRICH* and FRANK L. BOGARTT 


' 

p stics tooling interest dates 
: a quarter-century or longer, 
effective applications did not 

rt to emerge until the ’40’s and 
has only been in the last few 
urs that 
ne forward. 


progress has really 
While manufac- 
ers of aircraft, automobiles, 
d appliances are major users 
today, plastics tools and dies have 
ind a place in almost every 
justry concerned with metal- 
rming or plastics-forming. 
World War II created the first 
big impetus for use of plastics 
tools, when airplane manufactur- 
ers first faced shortages of the 
metals traditionally used in tool- 
ing. Since the initial start, how- 
ever, the aircraft industry has 
continued to rely on plastics. One 
major reason for this has been 
the fact that, since relatively small 
numbers of any one model of 
generally made, the 
time and expense of machining 


plane are 


tools becomes disproportionate in 
cost 

Automobile manufacturers have 
turned to plastics tooling because 
competition dictates frequent and 
rapid changes in styling. Plastics 
facilitate 
since contours can be altered by 
refacing and other simple meth- 


tools design revisions 


ods. In both prototype and pro- 
duction programs, the ease with 
which plastics tools can be modi- 
fied helps maintain schedules. 

In other fields, initial low cost 
and fabrication speed of plastics 
tooling have made it feasible to 
engineer many new projects. Pilot 
runs can be quickly and inexpen- 
sively started where large invest- 
nents in metal tooling could not 
be justifiably risked on untried 
products. 


Materials 


Hand-in-hand with the steady 
‘rease of application know-how, 
big factor in plastics tooling 
earch Director, The Marblictte Corp., 37-21 
Long Island City, N 
engineer in charge of the Marblette 
n Detroit 
rences were prepared by the editors 
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progress has been the develop- 
ment of new and improved ma- 
terials. Although there has been 
some experimentation with ethyl 
cellulose, a thermoplastic 
terial, thermosetting resins have 
been dominant in all forms of 
plastics tooling. 

Phenolic resins’ low cost and 


ma- 


handling ease have kept these 
pioneering materials in some de- 
mand. However, in the bulk of 
applications they have given way 
to the newer epoxies with their 
greater strength and durability. 
Epoxies have also forged ahead 
of the polyester resins used in 
combination with fibrous glass 
and other reinforcements for lam- 
inate tools. This is mainly be- 
cause of the low shrinkage of the 
epoxies, their better bonding and 
wetting abilities, and their excep- 
tional stability. 

Specific end requirements, how- 
ever, based on such factors as 
length of run, degree of dimen- 
sional accuracy needed, and stress 
to which the tools will be exposed, 
must dictate the final selection of* 
resin. When more than one resin 
can serve the purpose, relative 
cost becomes the deciding ele- 
ment. 

Combinations of materials are 
often used. Metal cores increase 
the compressive strength of plas- 
tics-faced dies, while metal inserts 
can provide a means of piercing 
and shearing, and can overcome 
weaknesses in thin sections and 
sharp radii. Weight and cost can 
be reduced by making tools with 
epoxy surfaces and phenolic foam 
cores. Fillers are used to boost 
special properties, such as resili- 
ency or abrasion resistance, or as 
extenders for further lowering 
materials costs. 


Advantages and limitations 
The cost advantages of plastics 
tools over metal tools are most 
evident when complicated con- 
tours are involved that would be 
extremely expensive to machine. 


In general, much of the cost sav- 
ings with plastics tools are derived 
from production economies rather 
than from the differences between 
the prices of plastics and other 
materials. Lead time when using 
plastics tools, for example, is 
considerably reduced, with tools 
frequently being produced in days 
instead of weeks. Barbering and 
finishing are partly or entirely 
eliminated by using plastics tools, 
and equipment requirements are 
considerably less. 

Lighter in weight and more re- 
sistant to corrosion than metal 
tools, plastics tools are also more 
easily handled and stored. Their 
ability to be modified makes it 
faster and more economical to 
duplicate or 

For prototype production and 


revise tool designs. 


experimental work to test proper 
die design, or for relatively short 
runs, plastics tooling can offer 
maximum convenience at mini- 
mum cost. In this sense, plastics 
tooling can be an adjunct to, 
rather 
conventional 
plastics dies, for example, can be 
used for production or market- 
testing a product. When results 
have been determined, the plas- 
tics dies can be supplanted by 


than a replacement for, 


metal tooling. The 


metal dies capable of absorbing 
higher costs over a long run. 
On the other hand, cases exist 
in which many thousands of metal 
panels have been successfully 
drawn on plastics dies based on 
special heavy-duty 


around fillers and inserts. There 


resins cast 


are even rugged resins in use to- 
day that make possible the pro- 
duction of tools which can stand 
up to foundry blowers and sling- 
ers. 

Formulations now about to 
emerge from the laboratory stage 
are expected to overcome other 
deficiencies, e.g., heat resistance 
and conductivity, that now limit 
the use of plastics tools and dies. 


Basic fabrication methods 

Basically, all fabricating meth- 
ods used for plastics tooling rely 
on two or three techniques used 
singly or in combination—casting, 
laminating, and to some extent 
splining. 

Regardless of what 
properties may be incorporated in 
their formulation, tooling resins 


special 
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Mastics mold used for vacuum-bag molding of reinforced plastics bathtub re- 
duces tooling costs and cuts down tool-up time. (Photo, The Marbiette Corp.) 


are generally easily-poured liq- 
uids which can be stored in un- 
opened containers. After opening, 
the resin is blended manually or 
in standard mechanical mixers 
with a suitable catalyst. 

In casting, the catalyzed resin is 
poured directly against a model 
or a mold made from a model, 
usually after the model or mold 
has been coated with a parting 
agent 

In laminating, a gel coat is usu- 
ally first applied to the prepared 
form to improve surface proper- 
ties, e.g., resistance. 
When this heavy coating becomes 
tacky, a lay-up is made on the 
form by brushing an impregnat- 
ing resin into successive layers of 
fibrous glass cloth or other rein- 
forcing fabrics, until the required 
thickness is reached. 


abrasion 


Superior new pastelike trow- 
eling and splining resins which 
will not run off vertical surfaces 
are applied outside male forms as 
well as inside female forms. 

After curing at room tempera- 
ture or in an oven, the cast or 
laminate tool is easily removed 
from the form. 

Casting usually involves higher- 
cost resins, but the extra expense 
can generally be compensated for 
by the minimum amount of time 
and labor involved. Laminate tools 
are usually more accurate and 
have greater tensile and flexural 
strengths than the cast tools. Ad- 
vantages of both methods are 
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often combined by making tools 
with a laminate surface and a 
cast core. 

As in the selection of materials 
and special-property fillers, the 
use to which the tool will be put 
must determine both the choice 
of tooling method and the need 
for modifying standard tool fab- 
rication techniques. Among the 
variations in use today are 
metal-plastics composites; metal 
backup for plastics facings; phe- 
nolic foam cores bonded to epoxy 
surfaces; and metal inserts. In- 
serts are either set in place when 
a die is cast or else installed later 
by chipping back an area, pour- 
ing resin into the cavity, and in- 
serting the metal before curing 
the resin. 

Differences in the properties 
and reactions of the various avail- 
able tooling resins may also dic- 
tate shifts in basic tooling meth- 


ods. 


Prefabrication steps 

Designing a part to be tooled by 
plastics begins with several basic 
steps: sketches of the proposed 
design; miniature clay models; 
full-size clay models; and finally, 
a wood master model. 

The wood master itself may be 
put into service as a mold, or a 
plastics laminate or plaster splash 
can be taken off it. An existing 
metal part is sometimes used in 
place of a mold. Other materials 
used in varying degrees as molds 


include vinyl! plastisol as \ 
glass. 

Certain rules for preparat 
the molds apply to all the 
used for tooling applic: 
others vary according to tl 
ture of the material. 

The general recommend 
are as follows: molds mu , 
thoroughly cleaned; their 5 
should be thick enough for : 
ity and strength, but not so 
that they will lengthen d 
and curing times. 

Porous molds require d J 
and sealing. Several coats ) 
sealant are often applied unt)! a 
glossy finish is obtained; t 
sanding with 400 grit paper be- 
tween each application is anot 
practice frequently followed. If 
weaves or wave-like surfaces 
present, they must be smoothed 
down. Blemishes are sanded off 
and hollows filled in. 

This close attention to finishi 


em oO 


is especially important because 


the fact that casting resins ac- 
curately reproduce the surface of 
the mold against which they are 
cast. Any imperfections in the 
mold surface will therefore show 
up as imperfections on the plas- 
tics tool. If a “mirror-smooth” 
finish is desired on the tool, it is 
advantageous to buff the mold 
surface to achieve the desired 
smoothness. 

Sealing porous surfaces is foi- 
lowed by high-luster wax buffing 
and application of a parting agent. 
Time spent in these mold-prepa- 
ration procedures will be saved 
later by elimination of tool-fin- 
ishing steps. 

Nonporous and smooth plastics 
molds need only be waxed and a 
parting film applied. Plastisol and 
glass generally require no parting 
agents at all. 


Metal-forming dies 

Many types of tools are made 
for forming metal sheets of vary- 
ing thicknesses. 

Stretch dies: Plastics stretch dies 
are among the most prevalent 
tools of this kind. They often have 
working face areas of well over 
100 feet and are used in conven- 
tional stretch presses, where a 
metal sheet is gripped by clamps 
and pulled over the die by me- 
chanical or hydraulic power. 
Plastics dies are particularly sat- 
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tory for this use because they 
be made to have a glasslike 
ace which eliminates die 
ks on the formed metal parts. 
are used widely in the air- 
t industry as well as for mak- 
refrigerator components and 
forming automotive panels. 
While laminate shells, cross- 
bbed for strength, are some- 
nes used for stretch dies, cast- 
resin poured into a female 
ld is the more common tech- 
jue. A foamed core can be used 
reduce the die’s cost and 
eight. In such case, a cured core 
foamed phenolic or other resin 
suspended in the mold cavity 
und the 
round it. An alternate technique 


casting resin poured 
s to secure sections of foamed 
esin to a metal or Richlite back- 

then to suspend this in the 
avity while the casting resin is 
poured through holes in the plate. 

Draw dies: Plastics draw dies 
offer savings in initial cost, lead 
time, and maintenance. They are 
sometimes made with cast cores 
and laminate surfaces. Their pri- 
mary use is for developmental 
work and the drawing of proto- 
type parts, but they have also 
been used to draw fairly large 
numbers of panels from thin- 
gage steel and aluminum, and 
in addition have been adapted to 
short runs of heavier cold-rolled 
steel. 

Hand hammer forms: Plastics 
hand hammer forms are particu- 
larly useful in automotive design 
where special tools 
may be needed to produce a few 
metal parts. 

Hand hammer forms may be 
cast solid, or made by pouring a 
casting resin over a foam core in 
a retaining frame. Precision-cast 
inserts of brass and zinc alloy can 
provide for exceptionally sharp 
contours. These inserts may be 
set in the mold prior to casting 
and locked into place by slots or 
bolt heads protruding into the 
plastic. They can also be set in 
during a later phase of the opera- 
tion by chipping out a section of 
the form and casting the inserts 

place with the plastic. 

Drop hammer dies: Plastics are 
often combined with other ma- 

rials in making drop hammer 
lies. In one successful method, a 
filled resin is cast inside a lami- 


programs, 
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nate for the bottom half of the 
die. This part of the die is then 
placed in a frame to serve as the 
mold for casting a resilient epoxy 
face on the corresponding punch, 
which will have a lead or Kirksite 
Since a parting agent is 
used, the two halves of the drop 
hammer can be easily separated. 

Other variations in drop ham- 
mer die design include plastics 


core. 


punches with metal bottom dies, 
punches with laminate faces over 
with 


added 


cast bodies, and punches 


steel weldments for 
strength. 

Rubber hydro-forming 
and hydro-static dies are made 
of both casting and laminating 
resins for forming metal parts 


press 


into odd shapes. 


Fixtures, jigs, and gages 

Construction of fixtures and 
gages accounts for a large amount 
of plastics tooling materials. 

Flange-checking fixtures fabri- 
cated of plastics are accurate and 
inexpensive, since they are made 
directly from the master model or 
its duplicate. They are used to 
check contour flanges and hole 
locations of parts. 

Lightweight, inexpensive, yet 
durable, fixtures and 
gages are made to duplicate com- 
plicated shapes by hand lay-up of 
epoxy resins and fibrous glass 
cloth directly onto master models. 

Plastics holding forms can be 
made by suspending an actual 
part in a frame and waxing and 
coating it prior to pouring casting 


plastics 










































resin around it. After curing, the 
part is separated from the casting 
by sawing the casting in two 
Each half of the casting will re- 
tain the contours of the piece be- 
ing duplicated. 

Similarly, by casting or lami- 
part, plastics 
secondary 


nating against a 


holding fixtures for 
operations can be made, as can 
other fixtures for trim, drill, rout- 
ing, assembly, plating, welding, 
and other functions. 


Duplicates and models 

Laminated 
models and Keller models are 
widely used, particularly in the 


plastics duplicate 


automotive industry. 

Gel coats and laminating resins 
are applied over a wooden die 
model. A framework of tubing or 
sheet stock is then bonded on to 
serve as a spotting fixture. A lam- 
inate skin is made on this spot- 
ting rack, and a framework and 
base, as well as locating pads, are 
provided. 

Duplicate models made in this 
way are often sent out by auto- 
mobile manufacturers to their 
various accessory makers and as- 
sembly plants for reference. 

Laminated or cast plastics study 
parts are used to plan design, 
tooling, and assembly operations. 


Foundry applications 

Plastics resins, particularly the 
epoxies, are beginning to make 
deep inroads into foundry and 
pattern-making work. 

Unfilled and filled casting res- 


Cast plastics dies, here used to draw a complex automotive part, are ideal for 
developmental work because of ease with which design changes can be made 





















Resin-impregnated fibrous glass cloth is laid up against a die model in a frame 


in initial step in production of a Keller model. (Photo, Marblette) 


ins, laminating resins, and trowel- 
ing resins are becoming more 
and more popular as materials for 
patterns that do not require the 
costly machining and time-con- 
suming finishing of metal pat- 
terns. 

Plastics resins are also being 
widely adopted as a coating for 
wooden patterns and in foundry 
repair work for patching worn 
spots in metal core boxes. 

Particular savings are gained 
with plastics materials when there 
is a need for multiple patterns, or 
for many duplicates of core boxes, 
core prints, or match plates. 

Specially - developed plastics 
materials are used for fabricating 
core driers that are used in dielec- 
tric baking. 

Laminating resins are fre- 
quently used with abrasion-re- 
sistant gel coats for constructing 
large and relatively complicated 
patterns. 


Plastics-forming tools 
Plastics tooling for plastics fab- 
rication finds a major outlet in 


vacuum forming and in other 
for shaping plastics 
films and sheets by applying heat 
and pressure. 

Vacuum forming plastics dies 
can be fabricated faster than ma- 
chined metal dies. Their dimen- 
sional stability permits them to 
be used interchangeably on the 
press platen for multiple forming, 
and they faithfully reproduce 


processes 
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even the most intricate detail. 
Mass production is facilitated by 
the ability of plastics dies to be 
revised or repaired quickly and 
easily. 

Cast and laminated epoxy pro- 
duction molds have also been 
used for forming large and small 
reinforced plastics parts—by vac- 
uum bag molding and other tech- 
Among the _ reinforced 
plastics items turned out on plas- 
tics molds have been one-piece 
bathtubs and huge sections of 
prefabricated home swimming 
pools. 

Plastics matched dies are used 
for low-pressure molding of plas- 
tics components. Plastics pattern 
duplicates have helped speed up 
mass production of products made 
by latex-dipping. Plastics tools 
have also been used for forming 
foamed plastics parts such as au- 
tomobile cushioning and crash 
pads. 


niques. 


Forming acrylic 

Both cast plastics tools and 
laminated reinforced plastics tools 
are used to shape precut acrylic 
sheets, particularly in the aircraft 
industry. These tools form win- 
dows, canopies, astrodomes, land- 
ing light covers, and other plastics 
parts. The basic technique used 
is manually to drape the pre- 
heated acrylic sheets over the 
forming tool. An overhead clamp 
holds the sheet while a vacuum 
circuit in the tool pulls the sheet 


into the required shape, ho] 
in place against the tool wv 
cools and hardens into the . 
form 

Heated acrylic sheets a: 
formed by the application of 
sure, without the use of a va 
on cast phenolic and epoxy 
This technique has been us 
the production of very large 
tics signs and displays whic! 
quently have irregular cont 

Casting and laminating 
are also used in the aircraft 
ufacturing field for pla 
forming applications requ 
great accuracy and close t 
ances. 


Advances and prospects 

Future significant applicat 
in the field of plastics tooling a 
expected to develop as a result of 
the work now being done on new 
plastics resins. Epoxy resins and 
special high-heat-resistant resins 
seem to be receiving the majo 
share of attention. 

Forming of hot metals, for ex- 
ample, is becoming more feasible 
with the introduction of new tool- 
ing resins with a heat resistance 
of approximately 600° F. 

With such heat resistance, and 
with the development of resins 
capable of withstanding more im- 
pact and abrasion, foundry field 
uses should continue to expand. 
Experiments in fabrication of 
shell mold patterns are currently 
making headway. 

Production molds of plastics 
with improved heat transfe1 
should also create further inroads 
in the plastics-forming field, par- 
ticularly in injection molding. 

Development of epoxy rubber- 
like resins that have high-impact 
resistance and do not harden with 
age is already leading to increased 
uses for plastics drop hammer 
forms. 
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CASTING ACRYLICS 


BY JOHN O. BEATTIE 


The casting of plastics materials 
iffers from other molding tech- 

niques in that the starting mate- 
ial is a liquid monomer which 

solidifies by polymerizing within 

a mold to the finished shape. Cast- 
g sheets is usually done at mod- 
ate temperatures. 

There are many different mon- 
which can thus be cast 
nto sheets. The best known of 
these is methyl methacrylate, the 
polymer of which has been sold as 
cast sheet. Sheets produced by 
casting have superior optical prop- 
erties’, their surfaces re- 
produce exactly the polished sur- 
faces of the glass molds in which 
they are cast. Other properties— 
tensile and impact strength, sur- 
face hardness, and thermal and 
electrical coefficients — compare 
favorably with molded sheets. 


omers 


since 


Methyl! methacrylate 
Casting-grade methyl metha- 

crylate monomer is a water-white 

liquid which has the following 

physical properties: 

Specific 


gravity @25°C. = 0.940 
Viscosity @ 25°C. =0.56 cp. 
Refractive 

index n 2% = 1.4118 
Boiling 

point @ 760 mm. = 100-101° C. 


sident Polycast Corp., 69 Southfield Ave., 

ford, Conn. 

References were prepared by the editors 

term “optical properties’ is a catch-all 
which includes such properties as transmittance 

visible and ultra-violet light, haze, angular 
iation, and minor defects. If the sheet is to 
cepted for aircraft applications it must 

the rigorous requirements of MIL-P- 

\. A M4-in. sheet, for example, must have 

transmission of visible light but must not 

nit more than 5% of incident UV in the 
to 330-mm range. Its haze value must be 
ian 3% and it cannot average more than 
inor defect for each 4 sq. ft. A minor 

t is a small bubble, a scratch, an im! 

e. It must not deflect light more than 
of angle from a perfect straight-line 
7-min. deflection would cause an object 
listant to appear 10 ft. out of place! 


\ 
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The chemical formula of methyl 
methacrylate is 
CH; O 
CH.=C — C —OCH 

and since the molecule contains 
only group, methyl 
methacrylate polymerizes in lin- 
ear chains to yield thermoplastic 
sheets. 

Of all the materials that can be 
cast into sheets, methyl metha- 
crylate has the most interesting 
properties. Cast methyl metha- 
crylate sheets have good tensile 
and impact strengths and excel- 
lent weathering properties. They 
can be readily machined, and on 
more or less conventional equip- 
ment. The material can be formed 
to almost any simple or compound 
curvature, and, its high optical 
clarity, luster, and sparkle make 
this a premium material. 

As received from the manufac- 
turer, methyl methacrylate mono- 
mer contains 20 to 60 p.p.m. of 
hydroquinone inhibitor. In order 
to obtain maximum clarity, it is 
necessary to remove the inhibitor 
contained in the monomer to less 
than one part per million. This 
cannot be accomplished by ordi- 
nary distillation, since the hy- 
droquinone itself is somewhat 
volatile. A carefully designed 
fractionating column is required. 

Uninhibited methyl methacry- 
late monomer can be stored for 
some time if it is refrigerated at 
around 4° C., but it is best not to 
accumulate large quantities once 
the inhibitor is removed. 


one active 


Casting molds 


In preparing a casting mold, 
two sheets of glass are carefully 
cleaned to remove all dirt and 


s 










































lint which could create flaws in 
the finished cast piece. This glass 
can be selected plate glass, free 
of scratches and other 
imperfections, or tempered glass 
(Herculite, Tuf-flex). Tempered 
glass has the advantage of great 
strength and resistance to ther- 
mal shock, though it is by no 
means as unbreakable as might 
be supposed before one has actu- 
ally handled it. 

The tempering of glass plates 


surface 


is covered by a considerable num- 
ber of patents, and all plate glass 
which is tempered in this coun- 
try is done so under license?. Fur- 
naces can be obtained to temper 
plates of glass, but problems of 
and high 
cost have to be considered care- 


yield, flatness, initial 
fully. It is also entirely possible 
that homemade tempering of glass 
plates can be less effective in pro- 
ducing ultimate than 
that obtained commercial 
manufacturers. 

The two plates of glass, care- 
fully and _ dried, 
placed face to face and spaced 
the required distance apart by 
means of a “gasket” which can be 
an extruded elastomeric material 
such as plasticized PVC, or a 
solid material such as aluminum 


hardness 
from 


cleaned are 


or steel covered with paper and 
cellophane tape. Since, however, 
all monomers undergo consider- 
able shrinkage as they polymer- 
ize, use of solid gasket material 
requires that the gasket be re- 
moved during cure to permit the 
glass plates to come together and 
allow for the shrinkage. 

The mold, or cell, composed of 
the two plates of glass separated 
by the gasket, is then clamped 
together, with one corner of the 
mold normally left open for the 
introduction of the resin mono- 
mer. The clamped mold is then 
laid in an inclined position for 


filling. 


Pouring the resin 


The mold is loaded by pouring 
the resin through a specially de- 
signed funnel (Fig. 1, p. 748) into 
the corner opening. Since the 
plates of a glass mold of any size 
are quite flexible, it is necessary 
to introduce exactl, the correct 
weight of resin to get a finished 
sheet of uniform thickness. Fill- 


2 American Securit ( 
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Fig. 1: Accurately weighed-out sirup is poured from stainless steel pitcher into 
tilted mold through funnel especially designed for this operation 


ing the mold to the top would 
cause the glass to bow out under 
the hydrostatic pressure of the 
liquid, and would yield a sheet 
considerably thicker at the cen- 
ter than at the edges. 

The mold having been charged, 
the opening in the gasket is closed 
and the mold lowered to the hori- 
zontal position. The operator taps 
the mold (Fig. 2, below) to spread 
the charge and the mold is trans- 
ferred to a rack and placed in an 
oven where the resin is cured. 
The curing temperature, of 
course, depends on what resins 
and catalysts are being used, but 
in general it is between 45 and 
w. 6G, 


fixed curing temperature is not 


In many cases, a single 


satisfactory; if it is necessary to 
change the temperature during 
the cycle, a suitable time-tem- 
perature control must be installed 
on the curing oven. 


Curing time 

The time required to produce a 
full cure in the mold depends not 
only on the temperature, but also 
on the catalyst being used, and 
on the sheet thickness. Acrylic 
casting resins evolve heat very 
suddenly during the polymeriza- 
tion; it is just as much the func- 
tion of the oven to remove this 
heat as it is for it to provide the 
temperature required to start the 
reaction. It is a good general 
rule in designing casting ovens 
to have as high an internal air 
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velocity as possible. If the air 
velocity is not high enough to re- 
move the heat of reaction, the 
temperature of the casting will 
rise. It can easily rise high enough 
to destroy the sheets being cured; 
in extreme cases, when the ther- 
mal shock is of sufficient magni- 
tude, the glass molds may actually 


shatter. 
A possible method of absorbing 


exothermic heat, at least in the 
case of methyl methacrylate, is to 


mix powdered polyme 
monomer to produce the 
sirup.* The exothermic he: 
off by the monomer is 
counterbalanced by the |} 
the solution of polymer as 
solves in the monomer 
claimed that thick methy] : 
crylate castings can be pri 

in this manner and that ver 
exothermic heat is given off 

For most materials up to 
in thickness, curing time c: 
held to approximately 16 
But thicker materials may r< 
more than 16 hr. curing 
since it takes much longer ¢ 
move the exothermic heat f 
thick piece than from a thin 
In the case of 1-in. and thicke; 
slabs, the curing time may be as 
much as a week. 

After curing is complete, 
molds are withdrawn from thé 
oven and cooled, the clips and 
the gasket are removed, and the 
glass plates are separated from 
the now-solid plastic sheet. Th 
plastic surfaces, faithful repro- 
ductions of the polished glass 
surfaces of the mold, are optically 
clear and ready for use without 
further processing. Usually, the 
plastic sheets are masked prior 
to shipment. Masking consists of 
applying paper coated with pres- 


3 U.S. Patent 2,468,094 


Fig. 2: Operator lowers tilted mold te the horizontal while tapping it to 
assure even spread of the charge through the entire mold 
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ensitive adhesive to both 

f the plastic sheet. A sheet 

tected can be fabricated 

t risk of marring the mir- 
ooth surfaces. 

the plastic sheets are re- 

1 from the molds, the glass 

s go back to the cleaning and 

mbly operations previously 

ribed, and the cycle is re- 

ted. The plates of glass can be 

| hundreds of times if they are 

yperly cared for, and the mold 

t per cast sheet is very low. 


Shrinkage in the mold 

As already mentioned, any 
old in which resin monomers 
ire to be polymerized must be 
lesigned to allow for the shrink- 
ge which occurs during the 
ure of the resin. Polymerization 
shrinkages of acrylic resins range 
from 15 to 21% and the shrinkage 
must be taken up by allowing the 
two glass plates to come closer 
together during the curing proc- 
ess. If they cannot come together, 
the sheet will separate from the 
plates and will be spoiled. 

The material naturally seeks to 
shrink equally in all directions. 
In the early stages this is possi- 
ble because the sirup has a rela- 
tively low viscosity and flows 
readily under the stresses set up 
by volume changes. Later, how- 
ever, the viscosity becomes very 
high and at the same time the 
sheet adheres to the mold plates. 
Movement in the planes parallel 
to the plates is severely restricted, 
so all cast sheets end up with 
cured-in stresses. These stresses 
can be alleviated, or at least 
greatly reduced, by annealing the 
cast sheet after it is out of the 
mold. Methyl methacrylate sheets, 
for example, are normally an- 
nealed by reheating to about 150° 
C. and then cooling slowly. Dur- 
ing this procedure the sheets 
shrink about 2% and the cured-in 
stresses are almost completely re- 
lieved. 

The annealing or shrinking of 
methyl methacrylate sheets is 
quite an art, since even slight 
ariation in conditions will pro- 
luce out-of-flatness or incom- 
plete annealing. Localized optical 
laws appear in shrinking which 

e invisible as the sheets come 

of the mold. The would-be 

ifacturer of cast methyl 
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Fig. 3: Typical curing-reaction exotherm curves for methyl methacrylate. This 


particular sample was a 2-in.-diameter cylinder that was cast in a glass jar 


immersed 


in water at 50°C. 


““Outside’’ temperature was measured by 


thermocouple that had been placed at the resin-glass interface 


methacrylate sheet would do well 
to examine this part of the proc- 
ess most carefully. 


Prepolymerization 

Another way of reducing the 
bad effects of shrinkage in the 
mold is to reduce shrinkage. To 
this end, most thermoplastic resins 
are prepolymerized to a “casting 
sirup.” The use of such a sirup not 
only lessens the polymerization 
shrinkage in the mold (because 
some polymerization 
has already taken place outside 
of the mold), it also offers three 


other advantages: 1) the curing 


shrinkage , 


time is reduced; 2) less 
thermic heat is evolved during 
the cure; and 3) the sirup is less 
likely to leak from the mold. 
When handling methyl metha- 
crylate monomer, for example, 
the uninhibited monomer (which 
is a clear, colorless liquid of about 


exo- 


the same viscosity as water) is 
heated in the presence of a cata- 
lyst, whereupon it begins to poly- 
merize, gradually becoming more 
and more viscous until it reaches 
the same consistency as molasses 
(in June, not January!). 

One technique for performing 
this operation is to heat the ma- 


Fig. 4: Temperature-time curves for methyl methacrylates with 10% metha- 


crylic anhydride. Temperature rose much higher than with pure methacrylate 
(see Fig. 3, above), although the same conditions obtained. The rate of rise 


at the surge is approximately twice as fast 
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terial in batches of about 150 lb 
in steam-jacketed kettles. A small 
amount of azo catalyst is added 
to the mix, which is then heated 
to the required temperature for 
the required length of time. Dur- 
ing this period, the material is 
mechanically agitated. 

Suitable catalysts for this pur- 
pose include benzoyl peroxide, 
t-butyl perbenzoate, lauroy! per- 
oxide, isopropyl percarbonate, and 
other similar types of catalysts 
Recently a proprietary catalyst, 
azoisobutyronitrile,* has been 
suggested for this purpose. 

Thickening of methyl metha- 
crylate monomer to a sirup re- 
quires careful control, particu- 
larly during the cooling phase. 
With inadequate cooling facilities, 
the contents of the kettle may 
their 


vapors of 


heat up beyond boiling 


point, causing the 
methyl methacrylate to boil out 
of the kettle, and creating a very 
serious fire hazard. 

Since 
monomer and casting sirup have 


methyl methacrylate 
a specific gravity less than 1, a 
fire of this type cannot be ex- 
tinguished with water. A mixing 
room of this type should contain 
other means of extinguishing such 
fires as they occur. All fixtures in 
such a mixing room should also 


be explosionproof. 


Rate of exotherm 

Figure 3, p. 749, shows graphs 
time during 
methyl 
methacrylate casting 2 in. in 
diameter. For the first part of the 
cycle, virtually no heat is given 
off. At a crucial stage, the viscous 
liquid suddenly becomes an un- 
dercured solid, and at this point 
practically all of the heat of poly- 
merization is liberated. An ordi- 
nary curing oven which would be 
satisfactory for the other ma- 
terials, cannot remove fast enough 
the big slug of heat which is 
with almost explosive 
rapidity. If the sheet is a little 
too thick for the oven to handle 
or the catalyst concentration is a 
little too high, the sudden burst 
of heat begins to boil the mono- 
mer and large bubbles form be- 
tween the glass plates. The in- 
ternal pressure mounts fast and 


of temperature vs. 


cure of a_ cylindrical 


evolved 


* Refer U. S. Patent 2,471,959, May 31, 1949, 
Hunt to Du Pont 
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the costly glass molds are likely 
to shatter under the effect of the 
thermal shock. 

Special care must be taken to 
remove this Since the 
amount of heat given off is pro- 
portional to the amount of ma- 
terial in the oven, it is the large 
batches of material and_ the 
thicker sheets that are the most 
difficult to keep under control. 
Unfortunately, loss of control is 


heat. 


most costly when control is 
hardest to maintain—when the 
oven is running near its capacity 
both in molds and in resin. In 
curing methyl methacrylate, 
therefore, air velocities and air 
turnover in the oven must be as 
high as possible in order that the 
heat that is given off at the criti- 
cal point of the curing cycle may 
be quickly removed. As an extra 
safeguard, the oven should have 
an external vent so that cold air 
can be brought in as needed. 

Since water is a much better 
heat-transfer medium than air, 
an extra degree of control is 
gained by curing thicker sheets, 
e.g., 2 in. or over, in a water bath. 
It is only necessary to keep the 
molds in the water bath until the 
resin has safely passed the criti- 
cal point. After this, the cure may 
be completed in air. 


Copolymerization 

Methyl methacrylate can be 
copolymerized with a number of 
other monomers. It copo!ymerizes 
readily with most of the available 


THERMOSETS, LIQUID AND 


acrylate and methacrylat« 

as well as with styrene ar 
acetate. Copolymerizatio: 
cross-linking materials s 
CR-39, dially] diglycolate 
maleate, etc. yields ir 
polymers and properties 
mediate between those of t! 

pure resins. Some of the 
polymers are valuable co: 
cially because of their in 
solvent and craze resis 
though this is obtained 
expense of formability. In 
cases, such as the copolym 

tion of methyl methacrylat: 
methacrylic anhydride, the 

lem of exothermic heat is great, 
aggravated, so that the difficult 
of safely casting some of thes: 
materials becomes very great 
The temperature-time graph for 
the curing of a 2-in. cylinder of 
this copolymer is shown in Fig, 4 
p. 749. Note how much highe: 
the temperature peak is than i 
Fig. 3, p. 749, for methyl meth- 
acrylate alone (255° F. rise iz 
center vs. 165° F.). Note also that 
the slope of the peak in Fig. 4 is 
steeper—the rate of heat-up 
about 1.5 times as fast. 
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BY MAX HILRICH* 


New thermosetting compounds 
are constantly being developed to 
supplement the wide choice of 
cast epoxy, phenolic, and poly- 
ester resins that are available to 
industry. 

Distinction should be made be- 
tween those resins which are fur- 
nished to fabricators in already- 
cast form and those supplied in 
liquid form for casting and re- 
lated uses. In the former area, 
the phenolics retain their domi- 
nance for use in fabrication of 
consumer items and many kinds 
of parts for industrial use. The 
*Research Director, The ae ges 7 Corp., 


37-21 30 St., Long Island City, N. 
References were prepared by the editors 


liquid phenolic formulations ar 
used primarily for casting and 
serve such special needs as bond- 
ing, laminating, sealing, surfacing, 
and potting. Liquid epoxies have 
become well-nigh indispensable 
for plastic tooling, but phenolics 
also are still functioning in tool- 
ing programs. Polyester and 
epoxy liquid resins are widely 
used to impregnate electrical and 
electronic components (see “Pot- 
ting and Encapsulation of Elec- 
trical Components,” p. 753). By 
combining fibrous glass and other 
reinforcing materials with epoxy 
and polyester liquid resins (and 
to some extent with phenolic 
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strong 


exceptionally 
ts can be turned out by the 


tacturer. 


st phenolics 
oratory formulation is fol- 
by 14 to 18 hr. 
ling in huge kettles. High 
t condenses formaldehyde and 


of com- 


Jl in the presence of a cata- 
t. and excess moisture is re- 
‘oming from the kettle in pure 


n, the required phenolic com- 


1 by vacuum distillation. 


ind is poured into a heated 
d mold produced from a steel 
bor used as a master pattern. It 
then oven cured and removed 
the mold. A diversity of 
tandard and special shapes is 
yroduced in this way—cylinders, 
tubes, rods, sheets, slabs, and 
ther forms 
These phenolic castings are 
hard and rigid, with high strength 
ind good resistance to combus- 
tion, fungi, acids, and extremes 
of temperature. They are readily 
machined with standard tools. 
Cast phenolics owe much of 
their popularity to eye appeal. 
They range from pastel to dark 
colors, in varying 
opacity or transparency, and with 
mottled effects available to simu- 
late marble and gems. They are 
ised for fabricating costume jew- 


elry, umbrella and cutlery han- 


degrees of 


dles, trophy bases, cigarette 
holders, hairbrush backs and 
shaving brush handles, orna- 


mental bottle tops, and other 
items whose acceptance relies on 
visual attractiveness. 

From the fabricator’s point of 
view, a prime advantage of phe- 
nolic castings is their ability to 
be machined as easily as hard 
woods, with low setup costs. 
Standard tools are used in finish- 
ing the cast phenolic shapes by 
wet and dry grinding, sawing, 
tapping, turning on 
lathes and spindles, sanding, lap- 
ping, hand polishing, buffing, and 
tumbling. 


drilling, 


Casting resins 

Versatility and relatively low 
ost have spurred the use of 
quid phenolic resins for casting. 
"hey have long shelf life when 
tored in cold rooms in unopened 
mtainers. When about to be 
ed, they are brought to normal 
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Phenolic castings are available in a range of marble-like mottled effects that 
make them useful for trophy bases, lighters, etc. (Photo, Marblette) 


room temperature In an acid- 
resistant container, the resin is 
mixed with an appropriate hard- 
ener, either manually or me- 
chanically, at low speed (gen- 
erally 30 to 60 r.p.m.) to entrap 
a minimum of air in the mixture, 
dispose of bubbles, and forestall 
crazing of the finished casting 
Polymerization usually is achieved 
with controlled heat, but room- 
temperature cures or time-saving 
combinations of oven and room 
cures also take place. 

Liquid phenolic resins produce 
castings with good dimensionak 


stability, low shrinkage, and high 
resistance to heat and acids 
casting resins 


Liquid 
exhibit an even more striking 


epoxry 


range of advantageous properties. 
In addition to negligible shrink- 
age and dimensional stability, 
they offer strength and rigidity, 
formula- 
ability to 


stand up under abrasion and im- 


resilience (in special 


tions when required), 


pact, and resistance to crazing, 
chipping, and cracking. They are 
found to be very durable, even 
when extreme wear is anticipated, 
as in applications like draw dies 


Metal mandrels coated with a protective epoxy resin do not develop pits and 
fissures when dipped into hot latex to produce beach balls. (Photo, Marblette) 











































and other metal-forming tools, 
routing fixtures, and foundry dies 
They require little or no finishing. 

Except in special circum- 
stances, such as in the manufac- 
ture of special-purpose tools, 
epoxy resins require no heat for 
They ordinarily 
set at room temperature, with the 
aid of hardeners. 
Some manufacturers further sim- 


prepackaging 


polymerization. 
noncorrosive 
plify curing by 
resins with the required amount 
of the proper catalyst 

Unlike 


casting resins, which are avail- 


phenolic and epoxy 
able in standard as well as spe- 
cial forms, polyester resins are 
custom formulated 


most often 


to meet specific requirements. 


Usually furnished as compara- 
tively thin liquids, they must be 
blended with small and carefully 
measured amounts of catalysts to 
assure proper cure. 

However, polyester resins for 
tooling uses are limited by their 
inability to match the other resins 
in such. properties as_ high 
strength and low shrinkage, but 
they are prominent in potting and 


reinforced plastics applications. 


Tooling applications 


Plastic-forming and _ metal- 
forming tools may be made en- 
tirely of one resin, a combination 
of resins, or a combination of 
plastics and other materials. For 
epoxy hand hammer 
forms used in prototype produc- 
tion to establish a final die design 
may have a phenolic foam core 
and_ weight. 
Heavier-duty tools, allowing for 
complex contours and standing 
up to longer runs, may have a 
laminated face built up with a 
gel coat. Metal inserts may also 
be used at points of stress. Dur- 
able drop hammer punches have 
been made by casting an epoxy 
face on a lead alloy body. 
Plastic gages, fixtures, draw 
and stretch dies, rubber press 
forms, hydroforming dies, and 
other tools are now standard pro- 
duction adjuncts in the automo- 
tive, aircraft, appliance, and other 
industries. Foundries have learned 
that improved epoxy resins pro- 
vide tools that can stand up to 
blowers and slingers, and are 
using an increasing number of 
plastic patterns, match plates, 


example, 


to reduce cost 
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Cast plastic vacuum forming 
die is produced by pouring 
liquid resin into plaster model. 
(Photo, Marblette) 


core boxes, and core prints. (For 
a complete discussion on the use 
of plastics tools for forming metal 
or plastics, see “Plastics Tooling,” 
p. 743.) 

Plastic tools have gained ac- 

because their light 
permits handling, 
they can be stored without dan- 
ger of corrosion or rust, and they 
create cost savings by reducing 
lead time and virtually eliminat- 
ing finishing. Since phenolic and 
epoxy tools can be readily re- 
vised by recasting, refacing, chip- 
ping away, or adding material, 
quick changes can be made. 

Not only do plastic tools save 
many man-hours, but they also 
bypass the complex equipment 
required to produce metal and 
wood tools. They are constructed 
principally by casting, but lami- 
nating is also involved. Many 
tools with cast cores have lami- 
nated faces for added strength. 

Epoxy and phenolic tools have 
been fabricated in days or even 
hours. While particular applica- 
tions may entail variations, a 
basic method begins with making 
a plaster mold from a model. A 
sealant and parting agent are 
then applied to the mold and 
the liquid resin is poured into 
the mold cavity. After curing, the 


ceptance 


weight easy 


finished part is separated 
the mold and can be put t 
with a minimum of delay 


Reinforced plastics 

Thermosetting resins, 
rily epoxy and polyester 
can be combined with glass 
and other fillers and reinf 
materials in the manufactv 
industrial or architectural 
ponents and durable con: 
products that range from lug 
to boats, automobile bodies 
swimming pools. 

A recent trend has been to 
the use of produc 
molds in reinforced plastics 
rication. 

Laminate tools are frequently 
constructed by laying successive 


I 


epoxy 


thicknesses of plastic resin and 
a reinforcing material onto a 
form. Such tools are often used 
to produce items which demand 
painstakingly tolerances 
such as wing tips and jet radomes 
for civil and military aircraft. 


close 


Special uses 

Thermosetting resins now come 
in so many forms for so many 
different purposes, that any list- 
ing of their uses would lose its 
up-to-dateness almost as soon as 
it was written. 

However, among recent strides 
made by these resins, particu- 
larly by the epoxies, are: 

Rubber-like resins and resins 
that combine resiliency and 
toughness for gasketing, etc. 

Maintenance paints and pro- 
tective varnishes with tested 
ability to guard machinery, pip- 
ing, and steel and concrete struc- 
tures from the adverse actions of 
fumes, fluids, acids, alkalies, 
solvents, caustics, and corrosives. 
These coatings adhere firmly to 
virtually all surfaces. They are 
especially adaptable to latex dip- 
ping where they smooth the fin- 
ish of metal pattern duplicates 
and prevent development of pits 
and fissures during repeated 
immersion. 

Dimensionally stable and dur- 
able cast and laminate dies for 
thermoforming processes. 

Low-viscosity epoxy resins 
particularly suitable for vacuum- 
bag and contact-pressure lami- 
nating techniques. 

Resins with putty-like consist- 
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troweling and splining 
tions, that can be spread 
tical or horizontal surfaces. 
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E perience has shown that most 
es in electrical devices are 
result of insulation break- 
n, caused by heat, aging, or 
presence of voids, and by a 

tributing fatigue 
the insulation by scraping, 
ending, or by vibrational forces 
otating devices, such as motors 


mechanical 


ind generators. 

The solution to this problem is 
to completely impregnate and 
over exposed current-carrying 
circuits with a 100% _ solids, 
low-shrinkage, high-mechanical- 
strength, high-dielectric-strength 
material that is thin enough to 
penetrate the structures and can 
set up hard within a reasonable 
length of time. A useful class in 
this area is called potting resins. 
es 
sulting Chemist 21 Barry Ave., Los 
\ngeles 66, Calif 
the editors 


Encapsulation is the covering of 
a device with an electrical in- 
sulating material, whereas potting 
is the complete penetration of the 
voids in the device with the in- 
sulating resin. 


Available resins 


Resins suitable for electrical 
impregnation are either thermo- 
setting or thermoplastic. The 
terms are somewhat misleading, 
however, and have little to do 
with the actual service tempera- 
ture of a given material. Teflon 
or glass could be called thermo- 
plastic materials, and yet they 
have much higher useful service 
temperatures than, say, a thermo- 
set polyester. The most practical 
materials are discussed below. 

Phenol-formaldehyde resin: This 


material is available for pot- 


Diogrammatic representation of potting by vacuum method, showing the successive steps in the process. Assemblies to be 
potted should be prebaked before being covered with resin, or else considerable foaming action will 












ting use as a thick sirup which 


can be catalyzed. Polymerization 
will produce condensation by- 
products and water that must be 
removed in order to produce a 
void-free casting. This requires a 
long, slow cure and application of 
vacuum. The electrical and me- 
chanical properties of the finished 
polymer are not very good and 
the shrinkage of the polymer is 
quite high. 

Polyesters: The term polyester 
covers a wide range of materials 
that have one thing in common: 
the copolymerization agent em- 
ployed. For electrical impregna- 
tion purposes monomeric styrene 
is used, which permits a low- 
viscosity liquid to be made. This 
may be polymerized with organic 
peroxides. For compression mold- 
ing, the copolymerization agent is 


take place 
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TABLE |: Properties of potting resins 





10-25 
24-50 


p.s.! 
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no rupture) 
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Durez Plastics Div., 
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Peroxide 
5-20 Peroxide: 
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Hooker Electrochemical Co.; The Mart 


Columbia-Southern Chem. Corp.; Shell Chemical Co 

Bakelite Co.; Naugatuck Chemical Co.; Rohm & Haas Cc 
Emerson & Cuming, Inc.; The Dow Chemical Co.; Monsanto Che 
Rohm & Haas Co.; Du Pont; Bakelite Co. 


0.5-1 Condensation National Aniline; Mobay Chemical Co 


0.5-2 Tert. amines 
Condensation Shell Ciemica 
Anhydrides 
Amines 
Condensation 


elec- 


sec v 


100 30-230 M 70-110 2 
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No track q 360 
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40 
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Corp.; Bakelite Co.; Ciba Co., Inc 


o.; The Dow Chemical Co. 


Power factor 


at 108 
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0.33 0.05 


150-180 0.02 
100-400 0.003 


0.00098 
0.05 





diallyl phthalate, used because of 
its higher vapor pressure. 

The polyesters themselves are 
either solids or very viscous 
liquids, and the addition of sty- 
rene reduces the viscosity. Un- 
fortunately, the more styrene is 
used, the higher the shrinkage 
upon cure, which may be as high 
as 10% by volume. 

This shrinkage, combined with 
poor wettability of surfaces, gives 
results that are not all that can be 
desired. The solvent action of 
monomeric styrene upon some 
wire enamels is rather severe and 
can cause a prevalence of shorted 
turns. 

Silicones: The silicones include 
a wide variety of chemical struc- 
tures that have little in common 
other than the presence of chemi- 
cally combined silicon. 

Since they are expensive, they 
are used in potting only for spe- 
cial jobs that cannot be done by 
cheaper products. Silicone formu- 
lations are available to make cast- 
ing or impregnating resins, elas- 
tomers, and resilient or rigid 
foams. The materials are gener- 
ally difficult to process, and are 
used mainly for Class H condi- 
tions. 

The disadvantages are poor sol- 
vent resistance, poor adhesion to 
surfaces, and long. curing times. 
Some of the advantages are good 
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properties at high and low tem- 
peratures, high thermal conduc- 
tivity, slow combustion rate, and 
good ozone resistance. Electri- 
cally, they rate fair to good. 
Polyurethanes: The reaction of 
a diisocyanate with polyfunc- 
tional groups can produce mate- 
rials that will range from elas- 
tomeric to rigid, and may either 
be dense solids or foams. Depend- 
ing upon the nature of the func- 
tional reactants, there may be 
poly- 


produced polyurethanes, 


Epoxy-potted motor armature, 
sawed in half to show thor- 
oughness of impregnation. 


(Photo, Epoxylite Corp.) 


ureas, polyamides, or a complex 
structure of all three. 

For an impregnating, coating, 
or casting resin, tolylene diiso- 
cyanate is commonly employed 
because of its availability and 
lower cost. The reactant is usually 
a polyester with a low acid num- 
ber, and hydroxyl terminal or in- 
termediate groups, for cross-link- 
ing with isocyanate. 

A simple example of such a ma- 
terial is castor oil, which contains 
three hydroxyl groups, spaced 
along a long carbon chain. 

Small amounts of a tertiary 
amine or cobalt naphthenate are 
sometimes added to shorten the 
cure cycle. 

The group is characterized by 
excellent adhesion, ability to wet 
surfaces, low viscosity, good elec- 
trical resistance, toughness, and 
low shrinkage. 

For printed circuit boards, the 
polyurethanes provide an excel- 
lent material for protecting the 
exposed elements from abrasion, 
water, solvents, and low-temper- 
ature cracking. 

The high impact resistance of 
the elastomeric types is very use- 
ful in missile and aircraft circuits, 
where extreme vibration and ac- 
celeration stresses are encoun- 
tered. 

All in all, the polyurethanes are 
very versatile and useful mate- 


CASTING PLASTICS 





mos 
able 
resil 
forn 
uids 
The 
of 
and 
can 
Tl 
prop 
clas: 
used 
most 
nati 
eithe 
ager 
form 
aron 
ethy 
ene 
ener 
anhy 
phth 
drids 
agen 
amir 
activ 
such 
kalie 
can 
Ca 
emp! 
whet 
twee 
ume 
the | 
Ge 
the | 


POT 


Encapsulated stator for a large 
random-wound motor which is 
to be used in a metal grinder 


Photo, Epoxylite Corp.) 


potting and encapsula- 
when they are correctly em- 
loved 
Epoxy resins: These resins are 
probably the most versatile and 
most widely useful of the avail- 
able compounds. The uncatalyzed 
resin is offered in a number of 
forms, ranging from 250-cp. liq- 
uids to high-melting-point solids. 
The chemistry and mechanisms 
of cure are well understood, 
and highly reproducible results 
san be obtained with normal care. 
The useful pot life and final 
properties are determined by the 
class of resin and the curing agent 
ised. The liquid resins, which are 
most commonly used for impreg- 
nation, can be polymerized with 
either a condensation-type curing 
agent, or with a catalyst. The 
former can be an aliphatic or an 
aromatic diamine, such as di- 
ethylene triamine or paraphenyl- 
ene diamine. Condensation hard- 
eners of another type are the acid 
anhydrides, such as_ maleic, 
phthalic, or pyromellitic anhy- 
dride. The catalyst-type curing 
agents are usually either tertiary 
amines such as piperdine, or an 
active Friedel-Crafts catalyst 
such as boron trifluoride. Free al- 
kalies such as sodium hydroxide 
"an also promote polymerization. 
Catalyst-cured systems usually 
employ about 1% of the catalyst, 
whereas for a hardener cure, be- 
‘ween 5 and 50% of the total vol- 
ume might be used, depending on 
the hardener and resin used. 
Gen: rally it may be said that 
the amine-cured system has the 
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CAPACITY’ DELIVERY DATE* 


All things check V 
at CHARLES ZAPF & CO. 
from the blue print to the finished mold, 
for either compression, injection or transfer 
molding. We are prepared to produce the 
best possible mold to meet your exacting 
requirements. 

Our staff of experienced designers, en- 
gineers and mold makers, working with 
modern equipment, assures you of a job 
well done. 

Our equipment includes the latest Keller 
and Hydrotel with capacity of molds up 
to four tons. 


Plastic Molds 
Die Cast Dies 


CHARLES ZAPF & CO. 


2423 MAIN STREET 
EVANSTON, ILL. 





greater utility for e| 
both for reasons of 
sults and for ease 

The aliphatic dian 
a liquid epoxy resin 
perature, or with li 
heating. Aromatic-; 
eners, though they 
for cure, yield consid: 
finished properties. 

The epoxy resins ] 
lent adhesion to mo 
low shrinkage upon cu sol- 
vent or water absorption, go, meth 
wettability, and lo) 7 a clo 
power for insulating enamels. F that 
these and other valid sons + varia 
epoxy resins are being used mo, paint 
and more for electrical insylatio cone 
ing 1 
Fillers and modifiers 

Fillers are added to electric: 
potting and encapsulation resin: 
for various reasons: to lower cos 
to improve physicals, including 
toughness, to decrease coefficien! 
of thermal expansion, to improy; 
electrical properties, to raise ther- 
mal conductivity, to improve ap- 
pearance, and to change the floy 
characteristics of the uncur 
resin. 


befor 


trica 
In an encapsulation applicatio: celle 
where a nonflowing paste is re- epox 
quired to be applied to a vertical ting 
wall, various thixotropic fill: hesic 
can be used. Among these are the potte 
large-surface-area silicas, such as A se 
Santocel or Carbosil. duct 
Toughness is improved by add- curit 
ing a reinforcing fiber such as veloy 
chopped glass or asbestos. strer 
To improve thermal conductiv- Be 
ity and decrease thermal expan- resir 
sion, a dense filler such as tabula mus‘ 
alumina, or fused-quartz powder molc 
is useful. molc 
Arc resistance is considerabl; arati 
improved by adding electrical cure 
grades of classified mica powd large 
The general criteria for select- wou 
ing filler materials are: they must prod 
not react with the resin, must not mol 
contain water that is readily re- unlo 
leased, and must not evolve gas erah 
under the processing conditions resu 
Strain-sensitive components cost: 
such as toroidal coils, accelerom- 
eters, magnetic-amplifier reactors. 
and similar devices that are ad- 
versely affected by the mechani- 
cal compression caused by the 
shrinkage of a potting or &” 
capsulation resin around them, 
have to be protected. The prob- 
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revent asymmetrical 
m altering the elec- 
teristics of the com- 
the pressures were 
equal, like those ap- 
ydraulic system, the 
es would seldom be 


on is to surround the 

a layer of silicone 
high-temperature 

vinyl plastigel (for 
pplications). Another 

to wrap the core with 

ll, foamed-resin tape 

act as a cushion. A 

ariation of this is to dip-coat or 
component with a sili- 
isocyanate flexible foam- 


paint the 
? yne OF 
ing resin, and allow it to foam 
before proceeding. 

Another technique is to add 
flexibilizers to the resin, so that 
equalization of curing 
Thiokol rubber, 
polyamide curing agents, plasti- 
other flexibilizing 
esin modifiers have been used. 


better 
occurs. 


stresses 


izers, and 


Molds 

One of the big preblems in elec- 
trical potting arises from the ex- 
ellent adhesive quality of the 
epoxies. Highly desirable in get- 
ting a solid potting job, their ad- 
hesion makes it hard to get the 
potted assembly free of the mold. 
A second problem, from the pro- 
duction is the long 
iring period required for de- 
velopment of adequate mechanical 
strength. 


viewpoint, 


Because the epoxy potting 
resins are liquids, the potting 
must be in molds. These 
molds must be pretreated with 
mold release agents to permit sep- 
aration of the component. With a 
cure cycle of several hours, a 
large number of reusable molds 
would be required to get high 
production rates. Applying the 
mold release, plus loading and 
inloading, would involve consid- 
erable labor expense. This can 
result in large tooling and labor 


osts 


done 


There are many ways in which 
these costs can be lowered. The 
first and best is to provide a cheap, 
permanent “can” or cast of metal, 
molded plastic, or other material 
for the component, that remains 
a part of the finished unit. 

If this is undesirable, a low- 
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extrusion problems of any kind. 
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thermo-plastics, send us a letter .. . or 
better yet, send working drawings and 
blue prints and allow our engineers to 
show you the best possible solution. 
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in plastic pipe . . . for the finest in custom 


extruded thermo-plastics. 
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cost, waxed-paper case can be 
used that is stripped off after the 
resin has set. In cases where com- 
plex re-entrant shapes are in- 
volved, such as motor armatures 
and field coils, a simple vinyl 
mold can be made by dipping a 
model into a plastisol. Such molds 
are discarded after a few runs. 
For potting objects requiring a 
complex, self-supporting shape, a 
wax, soap, or other easily worked 
and removable substance can be 
made into a prototype having the 
desired finished dimension. A 
low-melting alloy such as Cerro- 
matrix is then sprayed onto the 
prototype to form a shell, and 
the even lower-melting wax is 
melted out. The 


then inserted and potted; after 


component is 


curing, the temperature is raised 
and the alloy is melted and re- 
covered for re-use. 


Mold release agents 

The best surfaces for release of 
epoxy and polyester resins are 
Teflon, silicones, certain waxes 
and greases, and plasticized vinyl 
or synthetic rubber, in that order. 
The material selected should have 
adhesion to the mold, and yet no 
adhesion to the resin. 

Silicone grease, for instance, is 
commonly and successfully used 
as an epoxy separation 
agent. However, it adheres to 
isocyanate resins. The diisocya- 
nates used to make polyurethane 
resins are so active that they will 
react with almost any functional 
groups, even those of the silicone 
resins and oils. In such cases, 
paraffin wax, which has no func- 
tional groups at all, will give clean 
separations. 


resin 


Techniques 


The best and cheapest method 
of potting a component is to heat 
it in the prepared mold to a tem- 
perature above 220° F. to drive 
out moisture, allow it to cool to 
some temperature, and 
pour in the liquid resin. 

The cure cycle should set up the 
resin in no less than 1 hr., and be 
followed by a postcure. 

In cases where dense structures 
have to be penetrated, such as 
the center of fine-wire solenoids, 


lower 


the viscous resin may harden be- 
fore it reaches the center. To 
speed its flow, the resin-filled 


758 


Potted rotor for all-enclosed 
100-hp. motor for acid dust 
service. (Photo, Epoxylite Corp.) 


mold is put into a vacuum cham- 
ber and vacuum and pressure 
are alternately applied until bub- 
bling ceases. 

A special application for large- 
scale production requiring critical 
electrical and mechanical specifi- 
cations in the finished part makes 
use of centrifugal pressure to 
force the resin through a fine- 
wire coil. The centrifuge is run 
hot, so that the cure can take 
place with the resin under pres- 
sure. This has been very success- 
ful and economical in the produc- 
tion of ignition coils. 

For high production of compo- 
nents such as capacitors, resistors, 
transformers, and other volume 
items, automatic equipment can 
be devised. Automatic metering 


and mixing equipment f 
resin-hardener combinati: 
available, and plunger-type 
for automatic ejection of th: 
ished component can be arr 
on a rotary table that con 
loading, filling, and curing 

There is no doubt that as 
costs increase, such automati 
vices will become common, a 
large number of computer 
radio and television compo: 
will be so potted. 

New low-cost resins with 
proved handling and elect 
properties are gradually bs 
made available from the petrolo- 
chemicals. This, together with 
tomatic potting equipment, wil] 
completely change the present 
situation of high cost. 
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FLEXIBLE MOLDS FOR CASTING PLASTICS 





BY EDWARD H. NEUWIRTH* 


Inexpensive flexible molds for the 
casting of various plastics may 
be easily made with the polyvinyl 
chloride plastisols. The plastisol 
is a dispersion of polyvinyl! chlor- 
ide resin in a liquid plasticizer, 
along with such additives as sta- 
bilizers, pigments, and other mod- 
ifying agents. Because the plasti- 
sol is a fluid, it is easily handled 
by pouring or pumping. When the 
plastisol is heated to the proper 
fluxing temperature, (250 to 380° 
F., depending on the formula- 
* Watson-Standard Co., 225 Galveston Ave., 


Pittsburgh, Pa. _ 
Rererences were prepared by the editors. 


tion), the material fuses into a 
solid flexible mass. 

Plastisols make it possible for 
engineers to use a relatively low- 
cost material in the manufacture 
of effective molds for castings. 
The viny] plastisol molds are used 
when limited quantities of cast- 
ings are needed and the initial 
expense would be too high for 
metal molds. Since plastisol molds 
are tough and flexible, the cast- 
ings may be easily removed from 
the mold. This is of particular in- 
terest to molders of polyester and 
epoxy parts, since the adhesion 
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se materials have for 
ents the use of metal 


of the plastisol mold 
ng materials is simple. 
stings are poured into 
mold, cured in place, 
stripped from the mold. 
se of phenolics, the filled 
nold is put into a 150 to 
yen for proper curing. 
s cure at room tempera- 
to 6 hours. 
plastisol mold may be used 
t such plastics as phenolics, 
epoxies, polyesters, and 
ymines. Except when casting 
ters, approximately 50 cast- 
1v be made in the plastisol 
before breakdown of the 
ccurs. In the case of poly- 
esters containing styrene, only 10 
to 20 castings may be made before 
leterioration of the mold takes 
place. A release agent applied to 
the plastisol mold prior to casting 
the polyesters aids in stripping 
the casting from the mold. 
In making a vinyl plastisol 
mold, a positive model is first 
made from plastic, wood, metal, or 
laster. The model is placed in a 
mtainer and the liquid plastisol 
s poured into the container so 
that completely covers the 
model. The container is then 
placed in an oven at the rec- 
mmended temperature for the 
particular oplastisol. Sufficient 
time is necessary to fuse the plas- 
tisol thoroughly, so that the mold 
will be tough and durable. Ap- 
proximately 10 min. curing time 
at the specified temperature is 
needed for each ™% in. of thick- 
ness of plastisol. After fusion of 
the plastisol has been effected, the 
mold is cooled to room tempera- 
ture. The container and model are 
stripped from the plastisol mold, 
which is then ready for use. 
Some typical examples of cast 
articles made in plastisol molds 
are terminal blocks for industrial 
ontrol and power wiring, inter- 
nal mounting for hearing aids, 
remote control switch handles for 
X-ray machines, relay connecting 
mounting blocks, and other types 
f special castings of semi-intri- 
ate designs 
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Before you mold...in NYLON 
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consider the r me services of 


BYRD 


LESS production time * LESS cost 
Skill and experience unified in a single 


dependable source for the three most 
important phases of production— 


MOLD DESIGN 
MOLD MAKING 


» INJECTION MOLDING 


Result? SAVINGS . in. production 
headaches, time, money, mold main- 
tenance, handling and shipping! 


Typical examples of BYRD 
nylon-molded parts 


2 decades of experience, 85 craftsmen, 
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est equipment, svany-owned 
aircraft . . "ICE! 
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PLASTIC MOLDS 


FROM THE SMALLEST TO THE LARGEST 





TUBE CAPS ... TYPICAL OF SMALL 


AUTOMATIC, INTRICATE MOLDS 


EAGLE 


Eagle Tool is completely 
equipped with machining 
and handling facilities for 
the best in mold design 
and construction, from the 
smallest, most compli- 
cated molds to the largest 
injection molds. 


COMPLETE FACILITIES IN 
DESIGN AND CONSTRUCTION 
OF INJECTION COMPRESSION, 

TRANSFER, PLUNGER AND 

LOW PRESSURE MATCHED 
MOLD APPLICATIONS. 


TOOL AND 
MACHINE CO. 


EVANS TERMINAL ROAD, HILLSIDE, N. J. 
Telephones: Elizabeth 4-1515- 16 


SINCE 1918 





PLASTIC INJECTION MOLDING 


— ALL THERMOPLASTICS — 


* Engineering Service 
* Custom Mold Making 
* Vacuum Plating 





QUALITY 
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* Assembling 


Violded Glass - All Colors 











Phone PEnsacola 6-6700 
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Desert Sunshine 


EXPOSURE TESTS 


‘We test EVERYTHING under the sun’ 


All products of every size and shape, are exposed to the intense solar radiation 
of the world’s sunniest zone exactly according to our clients’ instructions. Ex- 
posure periods are measured in days or months or years, in langleys, in Ulitra- 
violet Sun Hours, or in any other unit. 


Monthly inspections and reports provide a running record of the degradation of 
the exposed samples. 


Our exposure racks now hold thousands of samples: plastic filaments, pipes, 
ropes, tensile bars, chairs, awnings, tail lights, plastic-coated wires, fabrics, 
cables, etc., etc. 

There is no better place in the world to test your product than in sunny Phoenix. 
For the past four years, the sun has shone for 4,088 hours per year, (over 11 
hours of sunshine daily for every day of the year). On racks facing south at 
45°, yearly solar radiation has totalled approximately 200,000 langleys and 
2,200 UV Sun Hours. 


Send us your samples! Or write for quotation and our free monthly weather 
report and “DESERT-ation.” 


For the Quickest Test 
Send Your Samples Southwest 


DESERT SUNSHINE EXPOSURE TESTS 
7740 RAMONA ROAD 


Member: 
American Association of Textile Chemists and Colorists; American Society for Testing 
Materials; American Chemical Society; Alpha Chi Sigma; Arizona Academy of Science. 


PHOENIX, ARIZONA 
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PLASTISOL MOLDING 


BY W. J. KAUFMAN* 





A plastisol is a polyviny] chlor- 
ide resin dispersed in a liquid 
plasticizer along with colorants, 
stabilizers, and other modifying 
agents; the resulting compound 
may be either a liquid or a past 
in form. 

The most common molding 
plastisols are relatively low- 
viscosity liquid compounds that 
are pourable for ease of handling 
They may be poured, pumped, or 
sucked into a mold, or a mold 
may be dipped into the liquid 
They are considered as 100%- 
solids materials; therefore, there 
are no solvents or diluents to be 
evaporated and cause shrinkag: 
problems. The plastisol which 
lines, fills, or coats the mold is 
converted to an elastomeric com- 
pound by raising its temperature 
to 350 to 400° F. Once this tem- 
perature is attained by the mass, 
conversion or fusion is practically 
instantaneous. 

Vinyl sponge or foam is 
recent plastisol development. Var- 
ious expanded or cellular plasti- 
sols produced by different meth- 
ods and having a wide range of 
density are now commercially 
available. See p. 334 for further 
details on the subject of the 
foamed vinyls. 

Physical properties are deter- 
mined by specific formulations 


*Technical Sales Dept. Watson-Standard Co 
225 Galveston Ave., Pittsburgh, Pa. 
References were prepared by the editors 
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PLAS 


may be com- 
properties within 
ranges: 


gth 1500 to 4000 p.s.i. 
350 to 500% 


40 to 95 

Clear whites, 

pastels, dark 
or bright colors 

20 to 1000 p. 
ng techniques com- 
{ may be designated 
iolding; 2) slush mold- 
tational molding; and 
low-pressure injection mold- 


g techniques. 


Dip molding 

Dip molding consists of dipping 
» external mold into the plasti- 

| bath, fusing or fluxing, and 

stripping the finished article 
ff the mold. Automotive pump 
jiaphragms, spark plug covers, 
ollapsible tubes, thread pro- 
tors, boots, and toys are but 
few of the items that may be 
ide on a commercial basis by 
this technique. The molds are 
isually solid and are made of 
st or machined aluminum, ma- 
hined brass, steel, or ceramic. 

A typical dip molding system 
neludes a conveyorized line pass- 
ing through a preheat oven, a 
lipping station, a fusing oven, a 
ooling station, and a stripping 
station. The preheat oven is used 
to heat the mold prior to dipping. 
Although, in certain cases, the 
molds are dipped at room temper- 
ture, normally the molds are 
preheated to control the thick- 
ness of the plastisol deposited on 
the mold. For most common ap- 
lications (wall thickness of 46 

2 in.), the mold is heated 
to approximately 300° F. prior to 
lipping. For heavier wall thick- 
ness the preheat temperature 
should be higher. The mold is in- 
serted into this plastisol bath 
rapidly and then withdrawn at a 
ite of from 4 to 6 in. per minute. 
In some cases, the mold is in- 
erted, after withdrawal, to allow 

r redistribution of excess liquid 
Plastisol. The plastisol on the 
mold is then fused at oven tem- 
peratures from 350 to 400° F. The 
length of time in the oven will 
vary from 5 to 15 minutes. After 
‘using, the mold is cooled (either 
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PLASTICRAFTERS inc. 





CUSTOM MOLDERS OF 
INJECTION, COMPRESSION, 
TRANSFER MOLDINGS 


AND 


REINFORCED PLASTIC 
PRODUCTS OF ALL TYPES 





Our moldings are always of excellent quality. 
We design them with care, mold them to pre- 
cise standards, and deliver them on the date 
promised. We offer this service to you at rea- 
sonable, competitive prices. One of our repre- 
sentatives will be glad to give you complete ad- 


ditional information. 





PLASTICRAFTERS 
INC. 


1829 South 55th Ave. 


Cicero, Illinois 











Injection Molding -Mold Making 


new HIGH SPEED equipment 
PRESS CAPACITY TO 20 OZ. 


COMPLETE TOOL ROOM FACILITIES. 





PARAGON MOLDING CO. 


2412 Norwood St. Melrose Park, Illinois 


Filmore 5-1717 
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Injection - Compression - 
Transfer Molding 
of PLASTICS sice 7920 


Plastic products are developed from 
idea to completed product by RECTO 


* 
MOLDS MADE IN 
OUR OWN PLANT 

















RECTO MOLDED PRODUCTS, INC. 


Custom Molders of Plastics Since 1920 


CINCINNATI 9, OHIO Phone: MElrose |-6862 





air cooled or water spra 
the molded piece is stri; 
the mold. 

Combinations of 
vinyls and plastisol ski: 
adapted to this method 
ing, which is of particula) 
in the manufacture of su 
as boots and gloves be 
the insulating qualities 
panded vinyls. 

The vinyl skin is formed 
lined above. After the ; 
on the mold surface is 
the mold is inserted into the 
plastisol sponge (chemically 
blown type) bath and then with- 
drawn. After that the mold is 
usually inverted to allow redistri- 
bution of the sponge plastisol and 
then fused at temperatures of 
350 to 400° F. 

Thickness of the sponge sec- 
tion may be controlled by two 
methods: 1) heat of the mold and 
2) rate of expansion of the sponge 
plastisol compound. 

Since mold detail is on the in- 
terior of the dip molded piece, 
the part is sometimes turned in- 
side out, as in the case of dip 
molded boots. This is usually true 
also of plastisol-sponge combina- 
tions since the insulation is re- 
quired on the interior of the 
molded part. 

Dip molding lends itself to high 
rates of production since many 
individual molds may be dipped 
at one time. This method also 
lends itself to practically auto- 
matic molding since the molded 
parts may be automatically re- 
moved or stripped from the molds 
by compressed air, so that a single 
operator may run a complete pro- 
duction line. 


Slush molding 

Basically, slush molding is a 
process whereby a liquid is 
poured into a hollow mold, then 
withdrawn or dumped, leaving 
only a lining of material on the 
interior of the mold. The molds 
used in this process are usually 
electroformed copper molds, or 
fine aluminum sand-cast molds. 
Heat is applied to convert the 
plastisol to an elastomeric com- 
pound, and then the mold is 
cooled to a temperature for con- 
venient handling to strip the 
molded piece. 

Most of the production lines us- 
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For the ultimate in realism, 
vinyl plastisol can be molded 
into natural foliage forms. 
(Photo, Marlo Studios) 


g slush molding follow one of 
two basic systems—the single- 
pour system and the double-pour 
system. Both of these are readily 
adapted te conveyorized lines. 

A single-pour system involves 
a single filling station where the 
molds are filled by the vacuum, 
gravity, or pressure method. If 
gravity or pressure filling is used, 
the filled molds are either spun 
r vibrated to eliminate bubbles 
it the extremities. Then the molds 
are heated—usually by infra-red 
r by immersing in hot water—to 
idjust or control wall thickness. 
Heating at this point in the system 
is necessary so that the plastisol 
in immediate contact with the 
walls of the mold is gelled; the 
mold is then inverted and the 
plastisol allowed to drain out. The 
plastisol lining left in the mold 
s then fused in an oven at tem- 
peratures from 350 to 375° F. 
The fusing time depends on the 
size of the molded piece and the 
wall thickness desired in the fin- 
ished part. Following the fusing 
cycle, the mold is cooled, usually 
by fine water spray. 

The two-pour method is a mod- 
ification of the above. Here again 
he mold is filled almost to the 

isually by gravity or by 
umping, and the mold is vibrated 
move bubbles from extrem- 

It is then dumped, leaving a 

lm of plastisol on the sur- 

sy filling a cold mold in this 
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nppricAT lor 


1, HOW 
Heré IT WORKS 


for Textile and 


Plastics Processing 


A small tension change positions the actuator shaft 
so as to call for motor speed change to restore pre- 
set tension. Thus a constant linear feet per minute 
windup may be achieved even though the radius of 
takeup roll increases with each turn to otherwise 
increase linear speed versus radius build-up. Speed 
is now made proportional to position of dancer 
roll and tension is held essentially constant, as is the 
linear rate of material travel. 

These and other models of electronic motor speed control 
systems available from 1/50th to 2 horsepower. 


WRITE 


4 Godwin Ave. Paterson, N. J 
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Custom Service 
... Fast Delivery 


It’s no accident that Vogt vinyl extrusions are better... 
they're designed to be! And Vogt custom service is com- 
plete—from the first analysis of your needs to the prompt 
delivery in volume of the precision-made product. Here 
are six reasons why Vogt extrusions will save you money: 


6S Points of Superiority 


1. DESIGN Vogt engineers will carefully design 
the extrusion best suited to your job. 


2. COMPOUND DEVELOPMENT Our 
plastic laboratory will develop a compound to meet 
your most exacting requirements. 


COLOR MATCHING Our color matching 
experts will quickly match any color or shade with 
the greatest accuracy. 

DIE CONSTRUCTION Without delay, our 


die shop will construct a perfect die. 


SAMPLES Our sample department will rush 
a sample to completion for your approval. 


FAST, QUALITY PRODUCTION Our 
production department will make volume deliveries 
of uniformly high quality extrusions in record time. 


Vogt’s facilities include a modern research department, 
a complete experimental department, and experienced 
production and quality control departments. Thus you 
can be sure that the latest and most efficient materials 
and processes will be employed; that samples will meet 
your needs for color, finish, hardness, heat and light 
stability, volatility, flexibility, toxicity and migration; 
that accurate compounding, production, testing and 
checking will result in final extrusions that meet speci- 
fications exactly. 

Whether you require tubings, rods, bindings, welt- 
ings, or special shapes, it will pay you to consult Vogt. 


THIS 75-YEAR OLD FIRM SERVES THESE INDUSTRIES: 
Transporation + Refrigeration + Toys « Building 
Agriculture « Chemical + Furniture 


) VOGT MANUFACTURING CORP. 
"7 100 Fernwood Ave., Rochester 21, N. Y. 
Detroit Sales Office: 630 Lycaste Ave. 
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manner there is less 
entrapping air or of gel 
fine details at the ext 

After dumping and inin 
the mold is passed th h ar 
oven to fuse or semi-fus > first 
skin. Here the oven may either 
a hot-air type or an a-red 
type. After passing th: h the 
first pour oven, the mo! then 
filled a second time, dum) ied, and 
allowed to drain. The length of 
time the mold is in the first oven 
determines the wall thicinessg of 
the final part because the heat 
of the mold retained from th 
setting or fusing of the first ski: 
will determine the ultimate thick- 
ness of plastisol deposited on the 
walls of the mold. The mold is 
then passed through a second 
oven where final fusing of the 
plastisol part is obtained. The 
mold is then cooled and stripped 
in the same manner as in the 
single-pour system. 

Sponge plastisol may be 
handled similarly when _ items 
such as boot socks and toys are 
manufactured completely of 
sponge. When a plastisol skin- 
sponge combination is desired, a 
two-pour system is used. A 
sponge vinyl plastisol is poured 
in the second position. This meth- 
od is used in the production of 
dolls and doll parts, insulated 
boots, and electrical component 
covers. 

To point out advantages of the 
different processes is difficult 
since they are very similar in 
nature and the final products in 
both methods are accepted com- 
mercially. However, it is obvious 
that handling in the single-pour 
method is at a minimum, whereas 
in the two-pour method the pos- 
sibility of air entrapment is re- 
duced to a minimum. 

Slush molding has many ad- 
vantages in the production of 
open hollow moldings. The pro- 
cess is relatively simple. Parts 
which show no parting line may 
be made in a single-piece mold 
When the piece is removed from 
the mold t is finished and, except 
for decorating, there is no finish- 
ing expense. Undercuts present 
no problem whatsoever, as they 
do in other conventional types © 
molding. Fine detail is easily ob- 
tained. 

This method of molding has 
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Plastisol-filled molds, mounted 
on metal plate are first placed 


n an oven for cure 


The hob (1) a replica 

in hard tool steel of 

the finished piece, is 

pressed into steel 

blanks to produce 

hobbed cavities (2) 

which ore then ma- : 

chined (3) for inser- , Po 

tion into a die shoe 

or mold frame. : 

Metal plate with molds then 

passes under streams of cold C UT TOOL CcosTs WITH 
water, before removal of end- 
product. (Photos, McBell) 





NEWARK DIE HOBBED CAVITIES 


ind wide usage in the doll and 
y industries. Some other prod- 
ts made by this process are produces steel cavities with a minimum of machining, filing 
boots, finger cots, novelties, col- 
lapsible tubes, and mannequins. 


Die hobbing is often the key to lower tool costs. This process 


and polishing operations . . . and adds the insurance of maxi- 


mum uniformity in multiple cavity molds or dies. 
Rotational molding 


Rotational molding of plastisols What's more, as the steel alternately flows and condenses 


a modification of the slush under the hobbing pressure, the mold takes a closer surface 

lding technique. Rotational 
molding refers to the manufac- 

> of completely enclosed hol- finished product. 
low moldings in two-piece molds. 
A predetermined amount of plas- be EF we a 

| is introduced into one half Write for your free copy of ‘How and When to Hob.” 
{ the mold; the two mold parts Or let us discuss directly how Newark's complete die 
are clamped together and then 
rotated in two planes. This rota- 
tion is accompanied by heating 
either to gel or to fuse the film of 
plastisol after it has been evenly 
listributed on the interior walls 
of the mold. 

Rotational molding is rapidly 
replacing slush molding proc- 
esses. There are several advan- 


grain structure that more faithfully reproduces detail in the 


Now Producing cast cavities by the Shaw Process 


hobbing facilities and experience with all sizes and types 


of cavities may benefit you. No obligation, of course. 
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NYLON 


Custom 


INJECTION MOLDING & FABRICATING 


¢ ENGINEERING e DESIGN 
¢ MOLDING ¢ PRODUCTION 
¢ SECONDARY OPERATIONS 


LOWER COST TOOLING 
WITH OUR 


“STOCK MOLD SYSTEM" 


Free Catalog Sheet On Request 


KEOLYN PLASTICS 


Molders Since 1936 


2729 N. PULASKI RD. CHICAGO 39, ILL. 











The plastic field is young and new and so 
are we of Lor-El; young, new and aware of a 
continuing surge of new types of plastics and 
of advances in techniques and technology. 


Lor-El’s technique is “understanding the 
plastics” —Each resin has its own limitations, 
its own advantages, toughness—pliability— 
hardness—coloring—flexibility and then cost. 
Lor-El engineers will help you select the com- 
bination of advantages that will drive your 
product to the fore in a competitive market 
for they are technologically up to date. 


. .. And then you may rest assured—for at 
Lor-El machines and equipment are available 
to meet exact production schedules. 


Then why not try us today? A telephone 


7 call will do. 
| or-k COMPANY Oldfield 3-4066 
1 d 225 PATERSON PLANK ROAD JERSEY CITY 7, NEW JERSEY 
Member of 5S.P.!. 





tages to rotational 
namely: weight of mold 
may be accurately « 
there is less possibility 
tamination of the plast 
reject rate is lower; the: 
scrap; and the operation 
cleaner. 

Rotational molding eq 
is generally classified 
tinuous type or batch typ« 
used for rotational moldi 
both electro-formed copp 
cast aluminum; in som« 
machined aluminum mol: 
used. Depending on the surface 
desired on the finished product, 
the molding surfaces of these 
molds are left as they are cast 
or polished to a high finish. The 
highly finished molds produce a 
glossy surface on the finished 
product, while unpolished sur- 
faces leave a dull or mat finish 
The parting line of the molds 
should be machined after casting 
so that the mold will close tightly, 
preventing leakage while the 
plastisol is in the liquid form and 
thus reducing objectionable flash 
on the molded part. 

The simplest type of rotation 
equipment is the batch type 
Basically it consists of a platform 
which rotates in two dimensions 
simultaneously and is normally 
enclosed in an oven for heating 
the molds while they rotate. The 
molds are filled outside the oven 
and clamped on a plate. The plate 
to which molds are fastened is 
then locked in place on the rotat- 
ing platform. In most cases the 
plastisol is fused while in the 
rotator; however, in some cases, 
the plastisol is merely gelled or 
set in this equipment and then 
removed and fused in a separate 
fusing oven. The advantage of 
fusing in a separate oven is a 
large turnover of molds in the 
rotator. 

The continuous type of rota- 
tional molding equipment consists 
of a conveyorized system with 
individual rotational _ stations 
These rotational stations travel 
on the conveyor. A complete cycle 
includes automatic volumetric 
filling of the molds, automatic 
closing, engagement of rotational 
gearing, fusion of the plastisol 
while rotating, cooling of the mold 
either by water spray or cooled 
air, automatic opening of the 
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Molded plastisol one-piece 
housing battery 
eliminates shortcomings of met- 


al model at no extra cost 


for tester 


mold, and removal of the finished 
part. This equipment is highly 
mechanized and necessarily com- 
plicated. It is operated with a 
nimum of labor and is capable 
achieving a high production 
ate 

In the rotational equipment 
lescribed, the rotation in each 
axis or plane is regular or circu- 
lar in nature. By the use of ir- 
regular motion in each plane, one 
equipment manufacturer claims 
that a more even distribution of 
plastisol in irregular molds may 
be obtained. 

Moreover, it is still further 
claimed that, by the use of cams, 
localized deposition may be ac- 
surately accomplished. Thus, in 
the case of a hydrometer bulb or 
a toilet tank ball valve, one sec- 
tion of the molded part could be 
if a heavy wall thickness while 
another portion could be much 
thinner 

Typical molded plastisol parts 
made by the rotational method 
are toys and doll parts, display 
items, balls, toilet balls, and the 


like 


low-pressure injection 
molding 

Plastisols are used in the man- 
ufacture of solid castings or solid 
molded parts although not as ex- 
tensively as in the manufacture 
of hollow molded parts. The 
simplest process for the manufac- 
ture of solid molded parts is 
merely pumping or pouring plas- 
tisol into a cavity until it is filled. 
Usually it is necessary to use a 
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Buildi ug ¢ a sacece soft! 


Custom Injection, Co 


by re 


Designing 


Finishing 


Production 


product slads with 


mpression & Hand Molding 


A re you a stickler for precision and quality? Then follow the 


lead of Peirce Dictation Systems Corp., 


entire operation hing 
nism contained in the 
they are particular 

That’s 


When you call on Industrial, 


molding job is in the 


Chicago, Illinois. Their 
es on the magnetic belt recording mecha- 
phenolic housing shown above. That’s why 
about its appearance and performance. 


; why they chose Industrial Molded Products to mold it. 


your compression or injection 
hands of an organization experienced in 


this type of work since 1934. Every operation, from mold de- 
sign and manufacture to finishing and assembly, is coordinated 
carefully to bring you the high-quality molded parts you want, 


when yo. want them. 


Multiple drilling units, such as this one 


shown tapping holes in a switch box, 
time and cut costs for Industrial's 


. —— | 1,1 


mec y 





tomers. Modern 
finishing methods are used wherever 
sible. Rigid quality controls maintain e 
lished standards. 


Write us about your molding r 


High-speed compression presses are at 
‘round the clock meeting customer 
requirements. Industrial uses a battery of 
hand presses for short production or exper- 
imental runs on parts for which building 
molds is not war- 


save work 
cus- 
and 
pos- 
stab- expensive automatic 


ranted. 


equirements and problems for fast, 


economical, completely satisfactory results. Industrial is known for service. 


Industrial 


Molded Products Co., Inc. 


Palatine, Illinois 


Chicago Phone: ROdney 3-5700 


767 





DIEMOLDING SPECIALIZATION 
BENEFITS Zou/ 


If you have a thermosetting plastics problem, we'd like a 
chance to solve it for you. Our complete, modern plant is set 
up exclusively for compression, transfer and plunger type 
molding, and our experience dates back to 1920. 


An ideal Central New York location permits overnight deliv- 
eries to all major industrial centers of the East. Our technical 
“know-how” and equipment are at your service. . . . Write 
today for the Diemolding story. 


Specialists in molded cooking utensil components and 


electrical insulation parts. 


DIEMOLDING CORPORATION 
CANASTOTA, NEW YORK 


Duplicator @ Pantograph @ Rotary Head Miller @ Day and Night 


: Operation @ Complete Tool Room @ Heat Treat @ Lathes 











PLASTIC MOLDS 


e The Largest or The Smallest in 





INJECTION = 
COMPRESSION = 
TRANSFER - 





.. 


¢ DESIGNERS and BUILDERS - 


Our new Plant fully equipped with modern Ma- 





chinery and backed by years of Experience in De- 


signing and Building of Molds is at your service. 





CHICAGO MOLD ENGINEERING CO. 
INCORPORATED 
4141 WASHINGTON BLVD., HILLSIDE, ILL. 


Telephone: 
Linden 4-2852 


! covered cavity mold | 
ess because during 

or fusing cycle ther¢ 
pansicn of the plasti 

by some contractior 

On parts where thic} 
tions are molded, b 
necessary to relieve 
the pressure on exp 
time necessary to fus 
molded part by this n 
depend largely on the 
tional thickness of the ; 
of thumb to determine 
mate fusing time is that 
¥g in. of cross-section, 
curing time should be al 
350 to 375° F. Molded ; 
cross-sectional thickness as }j 
as two inches have already bee; 
made and marketed. 

A more advanced technique for 
this type of molding might }; 
designated as low-pressure injec- 
tion molding. The equipment nec- 
essary for this type of injection 
molding is simple since the plas- 
tisol is liquid. Low-pressur 
pumps of the grease-gun variety 
can be successfully used to inject 
the liquid plastisol into a two- 
piece mold or cavity. Here + 
molds must be designed with 
bleeders at the cavity extremities 
to allow for complete filling. Th. 
process is simply to close the 
mold, pump the plastisol into the 
mold until the excess emits from 
the bleeders, place the mold in ar 
oven for fusion, remove, cool 
open the mold, and take out th 
finished part. 

The molds used for this method 
are of aluminum, copper, bras: 
or steel, and they are either sand 
cast or machined. As in the rota- 
tional molds, the closing surfaces 
of the two-piece molds must be 
machined to provide a tight fit 
and, again, the finish of the 
molded part depends entirely 
upon the density, polish, or tex- 
ture of the mold surface itself 
The wall thickness of the metal 
molds should be kept to a mini- 
mum to provide for quick heat 
transmission but thick enough for 
good structural strength to with- 
stand the pressures involved. 

For the most part, solid plas- 
tisol moldings are made by the 
batch process. Conveyorized con- 
tinuous molding processes are not 
practical, due usually to the 
length of time required for fusing 
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plastisol parts. The 
ss is excellent when 
mber of parts are re- 

the mold cost in 
with that for con- 
jection molds is very 


plications of plastisol 

by the batch process 

r ceramic tile, sink and 

oppers, advertising dis- 
1es, and novelties. 


Combined methods 

Th wre occasions, particu- 
arts made by the batch process 
inyl combinations, when the use 
§ two of the above-mentioned 
methods is advantageous to pro- 
a single product. Items (such 
arm rests, gaskets, toys, 
squeeze balls, and electrical pack- 
ings) having a tough outer skin 
of vinyl plastisol and a solid in- 


auce 


terior of expanded vinyl, may be 
produced by spraying, slush 
molding, or rotational molding of 
the skin, and by casting, low- 
pressure injection, or rotational 
molding of the interior. 

Combination plastisol skin and 
expanded vinyl products may be 
divided into two categories: 1) 
Those in which the complete ex- 
terior surface is a plastisol skin, 

s in the case of arm rests, crash 
pads, toy blocks, squeeze balls, 
toys, and others. 2) Those in 
which only part of the surface is 
a plastisol skin, such as gaskets, 
packing, chair seats, and others. 

For products requiring an ex- 
terior surface completely covered 
with plastisol skin, a combination 
of rotational molding and low- 
pressure injection molding may 
be used. In this case the skin is 
molded in the normal rotational 
method. After curing of the skin, 
but while the mold is still closed, 
vinyl sponge or foam is injected 
into the interior of the mold. In 
the case of vinyl sponge the 
amount injected is predetermined, 
but with vinyl foam the mold is 
filled. Then the mold is either 
placed back in the rotational 
equipment or into a conventional 
ven for fusing or expanding the 
sponge or foam plastisol. 

For products having a plasti- 
sol skin on only a portion of the 
exterior surface, several methods 
may be used. The vinyl plastisol 
may be sprayed on the surface 
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CUSTOM 
and 
PRODUCTION 
EXTRUSION, 
INJECTION 
MOLDING 
and 
EXTRUSION 
LAMINATING 


CUSTOM PROFILE EXTRUSION 
CUSTOM INJECTION MOLDING 
CUSTOM EXTRUSION MOLDING 


Extruded Rods, Tubes, Sheets & Film in most 
Thermoplastics including Nylon 


Heavy Gauge Thermoplastic Sheets 
For Vacuum and Pressure Forming 


INDUSTRIES 


NAZARETH, PENNSYLVANIA 


WE BORROW FROM TOMORROW ... 
TO IMPROVE TODAY 


769 





f 
e/ 


& 


helps you get 


EXTRUD 


PLASTIC PARTS 
faster...at lowere 


New e-x-p-a-n-d-e-d production facilities now make it 
possible for you to reap the benefits of Ace’s exacting 
mass production close tolerances low, low 
costs on a wide variety of 


RODS + TUBES + SHAPES 
in all colors in your choice of 


PLEXIGLAS + LUCITE + ETHYL CELLULOSE 
POLYETHYLENE + ACETATE + BUTYRATE 
in stock or quickly made to your specifications 
Write, wire, phone for bulletin, samples and prices 

‘ . of send specifications, blueprints, for im 
mediate quotation 


Ad ES PLASTIC | 


Extrusion Molders and Fabricators a 
91-62 Van Wyck Expressway, Jamaica 35, N.Y. JAmaica 3-5500 











4 reasons why it pays to specity 


BUSADA BUTYRATE 
‘PLASTICS TUBING 


Transparent—colorless 
Consistently high quality 
Close tolerances 


Size for every need .. . 34” to 6” O.D. 6 ft. and 20 ft. 
Lengths 


Send us your specifications. We'll make the tubing to fit the job 


Industry uses our complete line of BUSADA BUTYRATE PLASTICS 
PIPE and FITTINGS 


B U S A D A MANUFACTURING CORP. 


58-99 54TH ST., MASPETH, LONG ISLAND, NEW YORK 
EVergreen 6-0202 











of the mold either with or vith. 
out masks and then set or used. 
The vinyl sponge or foam then 
cast into the mold and fuse The 
skin plastisol may also be s_ ished 
into the mold and cured, an: then 
the vinyl sponge or foam ca: and 
fused. 

Molds and equipment used jn 
the manufacture of combination 
vinyl plastisol-expanded _viny] 
products are of the same genera] 
type as those used for conven. 
tional plastisol products. 

The above-outlined methods 
are general; no two molders use 
the same processes or even the 
same equipment. Each molder has 
his individual ideas as to fusing 
time, fusing temperatures, me- 
thods of removing or eliminating 
bubbles, preheating of molds after 
fusing, etc. The suitability of the 
plastisol to the method and type 
of mold used should be deter- 
mined by the individual molder, 
based on his own experience 
gained by solving similar prob- 
lems in the past. 
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this is 
_ America’s leading 
custom molder of plastics . . . 

















General American’s 


assure the right process for your job 


In plastics, you’ll find General American ready to meet your every require- 
ment. General American’s physical size permits the setting up of special 
conveyors, finishing lines and equipment in their most efficient form. General 
American’s versatility offers you the proper process and the correct material 
for your job. General American’s service brings you experienced help with 
your problem. General American’s research assures you of continuing leader- 
ship in new materials, improved techniques and product development. Because 
you get all these benefits from a single source, you’ll find it pays to plan with 
General American. 


consult General American... 
Plastics Division engineers consult with you to 
recommend the best method and material for 
producing your job. Since General American 
specializes in all the major molding processes you 
are assured of getting the correct, most economical 


method for your product. 


to meet your every production requirement, General American offers: 


31 Compression and reinforced 
plastics presses ranging from 
100 to 200 ton. 

57 Injection molding presses 
ranging from 2 oz. to 300 oz. 

7 Extruders with fully automatic 
in-line vacuum forming equipment 





pre-mix 
Where high 


Pre-Mix may 


injection 





extrusion and vacuum forming 
Continuous va m tarmic f triidad + 


seaqment 
fr 
| 








e Street ¢ Telephone Financial 6-4100 


Offices in principal cities 





New Gillette Special—razor, 6-blade dispenser 
and gold-plated lure packed in a plastic box 
fishermen and handymen will find useful. 


A Bright new idea in gift packaging 
by Gillette 


—custom molded by Sylvania 


Chances are you’re one of the many 
hundreds of thousands of fathers or 
fishermen to get a Gillette razor in 
the new plastic box gift case. If so, 
you’ve had a good close look at 
Sylvania injection custom molding. 
You might have noticed that de- 
spite deep, thin-walled compart- 
ments, surfaces were smooth and 
clear and that in traditional Gillette 
fashion, the hinged top was securely 
latched but opened easily. And you 
probably guessed that the case was 
produced in high volume to meet the 
needs of America’s gift-giving fam- 
ilies, and Gillette shaving fathers. 


¥ SYLVANI 


LIGHTING -« 


RADIO °* 


<> 


TELEVISION 


METAL 
STAMPINGS 


° ELECTRONICS °« 


> 


A job like this calls for molding ex- 
perience, facilities, and ingenuity 
characteristic of Sylvania. That’s why 
manufacturers large and small take 
their custom-molding problems to 
Sylvania. Why don’t you? 
Write for this new brochure. It outlines 
Sylvania’s complete custom-molding fa- 
cilities, and might suggest how they can 
be put to work profitably for you. Write 
for information, too, on 
Sylvania’s custom metal 

: = 
stampings; clad, plated =" 
and alloy wires; plated . 


metal strip; custom E——— 
wire welds, and special 
ea 


electronic components. 


ELECTRONIC 
COMPONENTS 


° 


Snap-on hinges make it possible to 
mass-produce this Gillette polysty- 
rene box in two pieces, quickly and 
economically snapped together to 
form the complete unit. Sylvania’s 
ability to hold close hinge tolerances 
was an important factor in making 
this simplified design. 

Sylvania’s complete plastics serv 
ices include mold making, compres 
sion, injection and transfer molding, 
and finishing and assembly operations 


PARTS DIVISION 


Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


ATOMIC ENERGY 


4-way 
service 
from 
one source 
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FEDERAL 


@ Multiple cavities and cores of 
intricate shape 

@ Raised letters that can not be 
hobbed in steel 

e@ Corrosion resistant— 
long wearing 








e@ Compressive strength over 
200,000 PSI 

@ Thermal conductivity over 
twice that of steel 


























Write for Free 
Illustrated Folder 
Today 


Check with Chili 


FEDERAL TOOL CORPORATION 
3600 W. PLATT BLVD., CHICAGO 45, ILLINOIS 














Chili Plastics is staffed and 

a eteies equipped to produce a wide 

variety of products. This 

l if e C {| | 0 TT measuring cup with cap and 

MOLDING the fish-hook holder are two 

current examples. The hook 

holder—injection molded of 

styrene—has 20 aluminum 

clips set on springs, to hold 

RCA Zenith the hooks snugly in place, 

The entire job, including the 

Mitchell and others ‘ intricate assembly, was han- 
dled by Chili. 


producers of plastics for 


Next time you have a 
plastics problem, check with 
Chili first. You'll find that 
just discussing your plans 
and finishing with one of our representa- 
tives will be a helpful expe- 
rience. 


- General Die Mobd Co. CHILI adie 





complete facilities from 


mold-making to painting 








548 N. SACRAMENTO BLVD. CHICAGO 12, ILL 
a tone 





plastics, in 


Injection Molding © Vacuum Forming 
Assembly © Mold Design and Construct 











IN A HURRY 
GOT PROBLEMS 


NEED EXPERT HELP SG 


Spacious new MPc plant houses design, engineering facilities .. . 
tool room and molding departments of exceptional capacity to as- 
sure prompt and efficient handling of the largest and smallest jobs. 





COMPRESSION 
MOLDING 


INJECTION ~ re j Compression molding divi 
1 jl! - . bas sion includes such extra 

MOLDING -+ ae , al ordinary equipment as this 
‘ ’ side angle press, capable 


of producing highly com 


plicated ports 


REINFORCED 

POLYESTER oy 

MOLDING is | ' i? Daddy of them all is this 
3 ' ; yeah ed : giant 80 oz. injection press. 

(FIBERGLASS) F-4 3 4 Special cooling equipment 
4 provides for low-cost high- 

speed operation. 
* 
te] ie) 
MAKING 


Fiberglass reinforcements are produced by the 
use of modern semi-automatic preform equipment. 


Product designers and purchasing agents are in- 
vited to submit specifications, plastic products or 
problems for study and quotation. 





ig MoLDED PR PRODUCTS 


P. O. Box 338, West Chicago, Illinois + Telephone: West Chicago 1140 








Baby Playthings 





Toddler Toys 


Symbols of your potentialith 


EIN 


Do-It-Yourself 
Materiais 
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Manufx 
Factoric 


Addres 








todern House Fittings 











Containers & Packaging 


e Whatever your custom needs in plastics manufac- 
Premiums turing, call on Tupper’s wide experience and modern 
manufacturing facilities. Our large, up-to-date plants, 
equipped with the best production machinery, are 
available for materials, injection molding, extruding, 
vacuum forming, blow molding—and other advanced 
processes. 

The Tupper Engineering Department has devel- 
oped the greatest number of patents in the industry 
for polyethylene seals, closures, and dispensers—and 
other items in other plastics. This know-how can be 





tapped by you to place your plastic products in a 
position of leadership. 

Tupper Seals and other Tupper products are pro- 
tected against unauthorized manufacture by about 
150 U. S. and foreign patents and patents applied for 
plus numerous trademarks and copyrights. 


~ TUPPER / 


UPPER CORPORATION 


Manufacturers of: CONSUMER, INDUSTRIAL, PACKAGING and SCIENTIFIC PRODUCTS 
Factories, Laboratories and Sales Offices: Massachusetts, Rhode Island, Florida, Montreal, New York 


Address , Tupper Corporation Tupper Corporation 
5 COMCGPORTORGD 10! Vi codes, 0.1. 225 Mith Ave. WW. Y. C. 





The world’s largest reinforced plastic sections 
enable W. R. Chance & Associates, Arlington, Va., to 
keep up with the boom in kome swimming pools. 
Maraset laminating resins make the giant-scale appli- 
cation practicable. Epoxy production molds cost less, 
are made faster than metal molds. Light-weight de- 
spite their strength and size, they add to savings by 
easy handling and maneuverability 


Big and small production problems 
“float away’’ with Maraset resins 


Stay in the swim’‘— meet time schedules, Plastic tools and dies made from standard and 
outpace competition, develop new applications, “specially tailored’’ Marblette formulations create 
speed up and improve manufacturing by using time and labor savings as high as 80%. These 
Maraset epoxy and Marblette phenolic resins. versatile resins are durable, light, dimensionally 

stable, readily recast for design changes. 


Protection for surfaces and finishes of many 
materials is assured by Maraset maintenance 
paint and varnish. These coating resins resist heat, 
humidity, abrasion, chemicals and corrosives. 


Encapsulating and impregnating Maraset 
compounds offer high dielectric strength. They 
adhere firmly to electronic parts, cure quickly, pro- 
vide a hermetic seal, guard against shock, heat, 
moisture, and contaminants. 


FREE — new technical bulletins on Maraset resins for cast 
ing, laminating, potting, surfacing, and other uses. Practical 
aid based on three decades of Marblette research can help 
solve your production requirements. 


Write, wire or phone today: 


Marblette 


Protection that aids mass production, stops delays is given 37-00 Thirtieth St., Long Island City 1, N. Y. 
by Maraset coatings to aluminum mandrels dipped repeated- Telephone STillwell 4-8100 

ly into hot liquid to make ‘fun balls,” oxygen masks, and 

other thin latex products. Seamless Rubber Co., New Haven, CHICAGO + DETROIT + LOS ANGELES 
Conn., paints the metal forms with abrasion-resistant epoxy WICHITA * TORONTO + ROCHESTER, N. Y. 
resin that seals pores, eliminates sanding, prevents fissures 

that would blister and deform the rubber. 









































specify the size... 
we'll custom 
extrude it 


FOR POLYETHYLENE EXTRUSIONS AND LAMINATIONS... 
in all quantities from sample cross sections to normal 
production runs...in any color required, matched and 
maintained with. no variation...in countless sizes and 
forms ... embossed in a wide choice of standard or spe- 
cial patterns... CONTACT CONTOUR. 


FOR VYLONI, THE REVOLUTIONARY NEW HIGH LUSTRE 
PLASTIC... available in more than 2000 colors... with 
innumerable two-tone combinations as well as simulated 
pearl finishes ...in widths from 1/2’ up... approximately 
at the cost of polyethylene ... CONTACT CONTOUR. 


: WEBBING SEALS : 


= STRIPS 
: : RODS 


: BELTING 


Po lyethylene \ 


x 


*. WASHERS 
° : * LINERS 
NOVELTIES * : TOYS > GASKETS 


a TER HEL PO 


specify the shape... 
we'll automatically 
blank it to your order 


for a process that can sizeably reduce your manufactur- 


ing cost CONTACT CONTOUR 
Automatic Inline Blanking by CONTOUR actually elimi- 


nates a whole process in your production, completely 
does away with wasteful trim. You don’t buy the extruded 
material. You buy the shape you specify, extruded and 
blanked out by CONTOUR’S special technique. Add up 
the savings. Then CONTACT CONTOUR. 


519 FAYETTE AVENUE, MAMARONECK, N.Y. 
Phone: MAmaroneck 9-6173 














Sobenite 


SOUTH BEND, INDIANA 


One of the nation’s pioneers 
eeeees 
in injection molded plastics... 
serving the country’s leaders 
in automobiles, farm equipment, 
band instruments, sporting 
goods, hardware and other fields. 


Quality production . . . on time 


delivery . . . competitive price. 


SOBENITE, INC. © 1026 KING STREET © SOUTH BEND, IND. © PHONE CE 4-0221 
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(patent pending) 
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IT’S THE QUALITY OF ues _ THAT cov 1s, 
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: molders exclusively, with press capacity 


up to 85 ounces and complete toolroom facilities. 


5305-83 NORTH ELSTON 4 
CHICAGO 30, !LLINOIS 
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ustry uses Cardinal 
ger each year... as more 
1e versatility they seek in this 
plastic application to offer a medium 
‘ 

neasures up fully to your creative originality, 

pee-Deep” continues to set the pace for transforming 
esigns faithfully into truly outstanding 


Sales-sparking advantages. 


Whatever your particular application, however exacting your 
requirements as to quality or costwise, see why Cardinal “See-Deep” 
is proved and approved by the big-name manufacturers nationwide. 
Our product engineers will work for you, or with you, to help 

you make the most of this still unmatched process. Their experiences 


counsel is at your command, at no cost or obligation. 


write today 


FOR COMPLETE INFORMATION ON 


cardinal ‘‘see-deep"’ 


MOSA 


BELTON, SOUTH CAROLINA 








“Let me tell you how M22 is... 


6 ways better with 


pl AMOS PLASTICS” 


Y% lighter than 
metal fans of 
comparable size 


stronger 
than metal 
by repeated 


drop tests / 


. “ 
oe 
~ 


quieter, no 
smoother ‘ . 
vibrating metal 


finish, 
chip-proof to create noise 
rust-proof 


new engineering 
principles made 
possible only 


color all 
with plastics 


the way 
through 


is for Meier Electric—a name famed for _ “firsts” in product redesign and engineering 
product quality and dependability for over _ for plastics, including the new M22. 
O years. . 
50 years is for you—to ask whether your product 
- ° . ms — o1 " ar . " - = 
. is Meier's distinguished new portable might benefit by Amos conversion to plas- 
window fan with all-plastic case. Another tics? No obligation, write, wire or phone: 
Meier fan “first” with the exclusive advan- , 
i ak eal Amos Molded Plastics, Dept. MPE-97, Edinburg, Indiana 

s list ve! : ; 

tage hata Offices: Chicago, Detroit, New York City, 
\ is for Amos—a name known for many Philadelphia, Kansas City, Mo. 
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S UNLITE 
Plastics Inc. 


1506 W. PIERCE ST., MILWAUKEE 46, Wis, 





Vacuum 
Formed 
Reproduc 
tion of 
Sculptured 
Mode! 
witn 
Electro- 
formed 
Mold 





For Vacuum-Forming ... . 


age |  ELECTROFORMED 
wwwmcnimanmaremes™ | NAETAL MOLDS 


top quality results. And it’s all experience... on 
experience that has been product-proved time and give you MORE DETAIL . . . at LOWER CO 


Injection Molding 3 time again. Kingman’s skills and facilities Electroformed Molds give you high quality .. . = 
j i : reproduction in both dimension and surface finish. No costly 
Design Service guarantee the success of your sample or Gniching te necossary. Ne “Blowholes” or ether importedion 
Fabrication production runs. Write today for quotations. No shrinkage allowance necessary. They are perfect for 
Model Making production runs giving perfect heat transfer and excellent 
Mold Making There's no obligation. corrosion resistance. 


Extrusion “A Complete Custom Molding Service” Write for complete technical details and cost estimates on 


Electroformed Molds for vacuum forming, plastisol molding, 
slush casting and low pressure molding. Also, injection molds 


EB FQRMASEmAM CO, INC. 1. V. JAY COMPANY 


96 Exchange St., Leominster, Mass. 2227 West Belmont Ave. Chicago 18, lilinois 








awit * Doms 


WORLD'S 
LARGEST 
PRODUCERS 
eo] 


\ 


THERMOFORMED 


PRODUCTS 
AND 
PACKAGES 


on high speed continuous 
automatic machinery 
from any 
dal-iaanle)®)t-) elem antcleclate) 


at lowest cost... since 1938. 


PLAXALL* 


Long Island City 1, N. Y 





TEFLON - KEL-F - NYLQN 


iy 








STOCK 
and FABRICATED 
PARTS 





Profit from the ‘“know-how’’ of the 
pioneers and leaders in the fabrication 
and application of the “engineered 
lastics’””—TEFLON*, KEL-F¥ and 
YLON (du Pont ZYTEL) 


Buy from the world’s most complete 
stock of sheets, discs, tape, rods, tub. 
ing, bars, cylinders, and extruded 
shapes—and the new Cementable 
TEFLON sheets and tape. 


Or send us your blueprints for rapid, 
low-cost, quality-controlled produc. 
tion of parts to your specifications 


U.S.G. offers one of the largest and 
the most modern extrusion plants in 
America producing bubble-free extru 
sions, even in the smallest diameters 


U.S.G. offers complete facilities for 
annealing and for surface dyeing or 
pigmenting throughout, in full range 
of colors. 


U.S.G. offers an extensive injection 
molding plant with machines ranging 
in capacities up to 8 oz., and special. 
izing in difficult precision moldings 
in volume production with accom 
panying economies. 

U.S.G. offers a complete, high-speed 
plastics machining plant, geared t 
part quantity requirements from the 
prototype stage to full scale production 





Whatever your plastics part require 
ments—check your methods and costs 
with U.S.G. ‘“‘know-how’’. Write for 
Bulletin IN-1256. 


United States Gasket Company 
Camden 1, New Jersey 


*du Pont Trademark 


t Minn. Mining & Mfg. Trademark 


nited 
tates 
asket 


Plastics. Division 


OF THE GARLOCK PACKING 
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CHECK PROTECTOR 


Moided 


DETROIT 27, Mich 
Horry 8. Brethen 
14231 Puritan Avenve 
Broodwoy 3-8964 


WYNNEWOOD, Pa. 
Austin L. Wright 

P.O. Box 12 

50 Eost Wynnewood Road 
Midwoy 2-5113 


MILWAUKEE 13, Wis 
John Weiland, Jr 
7105 Grond Parkwoy 
Greenfield 6.7161 


EAST ROCHESTER, N. Y 
Dynotherm, Inc 

607 West Commercial Street 
Phone: Hillside 5-0626 
DAYTON 9, Ohio 

G Ro Vines 

637 Monteray Avenve 
Adoms 8161 

CHELSEA 50, Mass 
Joseph leoder 

68 Morlborough Street 
Chelsea 3.3484 


CHICAGO, Illinois 
RH Erich 


Re ! 
6349 Northwestern Ave 
Amb dor 2.6005 


NOXVILLE, TENNESSEE 
¥ Aelloy 


kingham Drive 
155 


(A) Complete assembly with left side open to ink 
printing cylinder. Side swings into place on 


single pivot 


(B) Unit digit wheels on printing cylinder. 


(C) Printing bar assembly 
(D) Metal digit finger controls. 


PPLIED 
ESEARCH 


in Styrene fox 


The new “Perma Print” Check Protector, marketed by The Applied 
Research Corporation, prints thousands of checks without re-inking. 
The result is completely professional and impressive in every way 

This handy check writer had to be inexpensive, lightweight, 
sturdy and absolutely reliable. Its cost must be low to give small 
retailers, professional men and even householders check protection. 
Quinn-Berry engineers were chosen for this job. 

Here you see illustrated the many molded styrene parts and their 
function in the complete assembly. Precision engineering backed up by 
dimensionally stable thermo-plastic molding proved to be the desired 
answer. 

Again a Quinn-Berry achievement in an unusual molded plastic 
application . . . proving, of course, that at Quinn-Berry the “Unusual 
is Routine.” 


WE FLY TO SERVE YOU FASTER! 


2609 WEST 12TH STREET, ERIE, PA. 





Low Cost Check Protector 


ORPORATION 





A plastics a 
“molded for: marty prose 


from appropriate materials 
in skillfully Duilt dies 


@#gt O 


by Versatile men who 
-lafoy the best metf®is ~ 
hh > 

and how to produce 2" 
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When your requirement is 

Performance, Stamina, or Protection. . . 
Call MMM for an unbiased 

and unobligated analysis 

of your molding problem. 


25 YEARS EXPERIENCE 


GURNEE 91 
ILLINOIS 


DIES - COMPRESSION - INJECTION - (NS ERE 





87% NATIONAL a Raat nm 


LIBERTY MOL,)s 
are hetter by desig 1 


Plastic Molds 
for every operation 


COMPRESSION 
INJECTION 
TRANSFER 

” 





nd 
_ 


The skill of experience has made Liberty tops 
in mold making. Using the latest in modern 
equipment, Liberty can make all types of 
plastics molds (including hobs and hobbings) 
to your complete satisfaction. 

You are assured of precision work at a reason- 


able price. 


LIBERTY TOOL & MACHINE CO. 


18 South 20th Street * Irvington 11, N. J. 
Phone ESsex 4-0600 
WE SPECIALIZE IN CUSTOM BUILT MOLD BASES 


THE GILLETTE SAFETY RAZOR CASE— 
A NOTABLE EXAMPLE OF NATIONAL 


CUSTOM MOLDING 


Leading manufacturers, like the Gillette 
Safety Razor Co., have availed themselves 

of National's vast facilities, know-how and 
experience in precision custom molding. 
Staffed by skilled engineers, National's | 
molding division offers a complete service | 
in the production of factory-perfect molded | 
plastics to exact specifications. Your inquiry 
will receive prompt attention. 


MOLDING DIVISION: 


Laminates — Wynene Extruded & Molded Products 
ANGELES, CALIF. » MIAM! FL 


nts — Nevamar Pressu 
ODENTON, MD. «+ NEW YORK, N.Y. « 





LITHOGRAPHY 
EMBOSSING 
PRINTING 
STAMPING 
BUFFING 
LAMINATING 
MACHINING 
CUTTING 
COATING 
ASSEMBLY 


Complete Equipment 





These are a few of the TYPES of molding and 
allied operations in which we excel — excel be- 
cause of long, |-o-n-g experience — plus constant 
modernization of equipment for purposes of more 
versatile and economical production —- plus man- 
agement and personnel whose know-how goes 'way 
back — plus an engineering staff that may, at your 
desire, help improve your product. 


SPARK-o-LOID! Sheeting for decoration of 
vanity cases and wallets, shoes, handbags, etc. 


40,000 sq. ft. in a modern plant with ultra-modern equip- 
ment . . . finest in the east. 


ALL PRODUCTION DONE AT EMELOID..... BY EMELOID 








Phones: 
Elizabeth 2-1944 - 1945 - 1946 
Waverly 3-434] - 3-4342 - 3-1958 
N. Y. City—REctor 2-8554 - 8555 
Coble: “TEC HILLSIDE, W. J. 





mult 
»xt or to your ecificatior 


ACETATE + BUTYRATE + NYLON «+ ACRYLIC 
VINYL + POLYETHELENE + POLYSTYRENE 


S(HWAB 


PLASTICS CORPORATION 
730 S. DIX AVE. © DETROIT 17, MICH. 
PHONE VINEWOOD 2-2870 








Schwab Plastics Corp. has developed special- 

ized machinery for the mass production of 

foam plastic products on a low-cost basis from 
a wide variety of foam raw materials. 


STYRENE ¢ POLYURETHANE 
ACETATE « VINYL 


INQUIRIES INVITED 


Foam Plastics 


V '% 7 © 


f 





NUTMEG ... 
pioneers in POLISHIN« 
and CHROME PLATIN: 
of PLASTIC MOLDS 





A good illustration of the 
complexities involved in mold plating. 


NUTMEG curome corporation 


111 Vanderbilt Avenue, West Hartford 10, Conn. 
Phone: CHapel 6-5411 











Facilities 
for every 


W hen you call on PLASTIC MOLDING CORPO- 
RATION for your custom molding needs, you can be 
certain your inquiry will receive fully individualized at- 
tention, because we are staffed and equipped for all six 
major molding methods. 

AUTOMATIC + COMPRESSION + TRANSFER 
PLUNGER INJECTION COLD MOLD 

This flexibility enables us to process each order by 
the method and with the material best suited for the 
job’s particular needs. You'll be well satisfied with our 
pricing and delivery, too. So why not let us quote on 


your next molding requirement? 


Plastic Molding Corporation 3 [i 


Connecticut 





Molders of plastics for over a quarter century 














For your Molding ... Engineering ... Tooling... 
Stamping ... Assembly and Finishing Dollars 


= 






| <p la sabe’ all operations under 

one roof., From the conception of the 
idea, design and tooling, through the 
finished assembly, you deal with just 
one, well established, competent firm. 





You pay only one freight bill, you deal 
with only one supplier, one production 
schedule carries the job to completion. 
Santay saves you both time and money. 


Write for our free Plastic Buyers’ Guide 
Booklet. 





Whatever your requirements, large or small, simple or complex .. . 
the complete staff of Santay is ready to serve you. 


oUWAS 


355 N. CRAWFORD AVENUE, CHICAGO 24, ILLINOIS 





. 6 
REPRESENTATIVES “ision © 

Jack Baran Drew and Drew E. J. Edmunds Queisser Brothers Wm. S. Richards Co Ray A. Scharer & Co. . 

363 Capen Boulevard 1619 First Ave. S. £ 101 N. Lexington St 110 East Ninth St 2 S. Brentwood Blvd. 3000 East Grand Bivd; 


Eggertsville, N.Y Cedar Rapids, lowa Havertown, Pennsylvania Indianapolis, Indiana St. Louis, Missouri Detroit 2, Michigan 








£eolt mies. my: 44 If your plastic costs are 
excessive...check with 


i=h 4 SWITCHING TO Midwest, the nation’s largest 


and oldest exclusive extruder 


mw t D me) Nw of thermoplastic sheet. 


Here at Midwest, specializa- 
tion has paid off...not only 
in quality of product but also 
in lowered costs. This experi- 
ence coupled with volume 
has saved thousands of dollars 
for many Midwest customers. 


Price, quality or service... 
whatever your problem in 
plastics...there is a Midlon 
sheet to fit your needs pre- 
cisely. That is why ‘“Midlon or 
‘ equal” so often appears in 
the specification sheets of 
major manufacturers. 








Price and product information 


furnished promptly upon request. 





DEVELOPMENT: Complete product 
development service. 


FACILITIES: Complete design, molding, 
assembly, decorating and finishing. 


EXPERIENCE: Wide range of 
consumer and industrial precision 
moided products. 


This new brochure 


which tells the complete story 
is available. Write Dept. A. 
HE MORNINGSTAR CORPORATION, 156 SIXTH STREET, CAMBRIDGE 42, MASS. 


797 








SAVE TIME AND MONEY / 
SEE YOUR PRODUCT BEFORE 
MAKING THE MOLD 


We Create 


PRE-MOLD 
MODELS 


From Your Ideas 


- “ ; e 
x, W hen or Designs Mand Follow Through 
4 “ with Quality-Tested 


PRODUCTION 
MOLDS 


COMPRESSION Mol DS to the Finished 
& TRANSFER P 

as 
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We Specialize in 


INJECTION 


¢ 


AUNRUBER LORE, 


GINITKEY nical Delp 


new TO 


49 WEST avr SI. unsere 20008 


aw Vo. wt. 

















PLATING ENGINEERING CO. 


now offers 
A Midwestern Source 
for 
Electroformed Metal Molds for 
Plastisols or Vacuum Forming 


w cost. Extremely accurate detail. High heat 
means rapid cure. Process good for 
Ids. You furnish wax or plastic 


SEND print for free 
Sample mold (medium size) from your 
pattern $25.00 


Electroforming in copper and nickel 


PLATING ENGINEERING CO. 


1928 South 62nd St. Milwaukee 19, Wis. 
Phone: Evergreen 4-4848 











Custom 


e INJECTION 
MOLDING Pars 


Years of Experience G 
and Know-How plus P, roducts 
Modern Facilities are 
Your Assurance of : “From 


Design 
DEPENDABLE ,, 


LOW COST : Finished 
SERVICE : Product” 


Plura 





PLASTICS 


17-21 NEWARK WAY 
MAPLEWOOD, N. J. 
SOuth Orange 2-4242 








PLASTIC RESEARCH PRODUCTS COMPANY 





INJECTION MOLDING—EXTRUDING—FINISHING 


SUPERIOR'S skilled de- 
signers and engineers are 
experienced in the most 
modern methods of esti- 
mating costs and design- 
ing tools for your specific 


SUPERIOR’S complete 
facilities give you bet- 
ter efficiency . . . pro- 
duction savings .. . 
faster delivery. 





needs 





WHY 


SUPERIOR has one of 
the most up-to-date 
and well equipped tool 
shops in the midwest. 





i 





SUPERIOR'S injection 
molding department is the 
best equipped — most di- 
versified . . . solves every 
thermoplastic material 
problem up to 32 ounces, 


coat! 





_i 








SUPERIOR'S quality con- 
trol and inspection depart- 
ment personally control 
the production of your job 
from start to finish—insur- 
ing high quality product 
requirement. 


SUPERIOR’S extrusion 
department also has 
the latest, most modern 
equipment and ma- 
chinery available. 





SUPERIOR PLASTICS INC. Dept. 300 


SUPERLON PRODUCTS 





SUPERIOR'S many yeors. om 
of “know-how” has helped UPERIOR’S 


make famous brand names reputation is 


successful—IN EVERY 
INDUSTRY! 


none in the 











SUPERIOR 


CAN PRODUCE YOUR 
PLASTIC PRODUCTS MORE 
PROFITABLY FOR YOU 


—at lower 





-S 


We are also specialists jp 
the producing of advertis. 
ing specialties and volume 
premiums on package in. 





SUPERIOR'S production 
lines have been designed 
so flexibly they can be 
quickly re-arranged to ad- 
just to varying finishing 


serts. 

PHONE OR WRITE TODAy 
FOR Gree FACILITIES 

operations as required for 


| 
different products. FOLDER! 
410-430 NORTH OAKLEY BOULEVARD 
PHONE 


CHICAGO 12, ILL. @ CANAL 6-4540 











CAST ALUMINUM 
VACUUM FORMING 
MOLDS 


. From Your Prints 
Weee 


) Precision Wood Pattern 
| for accurate checking of ap- 


pearance and dimensions, 


fo... 


Finished Molds 


cored for ceoling, gasketed, 
drilled with vacuum holes, 
ready to run 


Pattern and finished mold 
for refrigerator door liner 


Reliance builds highest-quality molds for 
leading vacuum formers. We are equipped 
to do every phase of the job on both small 
and large molds. Fast, reliable service. Send 
prints for quotation. 


RELIANCE PATTERN WORKS 


4350 W. Chicago Ave., Chicago 51, Ill. 
BEimont 5-4124 
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*INJECTION MOLDING 
*VACUUM FORMING 


* FINISHING 
*MOLD DESIGNING | 


PORT ERIE PLASTICS, INC. 


561 E. 18th ST ERIE, PENNA 





Here's an example of a completely 
Norton assembled product. After 
rton is set up for more than : molding the handle, Norton as- 
ia al ‘ sembled all the units into ready-to- 
pression and injection molding. eal ehattite toy guns. 





experienced, flexible assembly group 
ivailable for handling the operations 
iat come after the plastic moldings 
e completed, Because of these assembly 
facilities we relieve many of our customers 
f burdensome, time consuming work. 
We are often called upon to assemble 


either parts or entire products. 


Molding;— and the 


For more than a quarter a centul 
eee duke. er of a century And these other recent jobs illustrate 


Norton has been custom molding the varied type of moldings 
Norton turns out. 

all types of products and components 

for the nation’s leading organizations. 


They have learned to rely on Norton’s 


design service, technical skill, 





superior workmanship, and prompt delivery. 














Vorton Laboratories, Inc., Lockport, New York 
Sales Office: New York—-175 Fifth Avenue 
(Chicago) Elmhurst, [ll.—203 Elm Square Building 
Cleveland—20605 Kings Highway 

Detroit—7-266 General Motors Building 

Philadel phia—4719 Longshore Street 
Rochester—739 Powers Building 


barometer frame 


Companies you can trust 
...trust Norton 


NORTON 


lana Tinega - 


PCOMPRESS!ION AN NJECTION MOLDING 








PLASTIC MOLDED KNOBS 


@ee@eOee 
eee @@0@ 


aa v oa} 
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AVAILABLE FROM STOCK MOLDS, OR 
CUSTOM MOLDED TO YOUR OWN DESIGN 


Huge selection of shapes, sizes and colors available from 
stock molds. No tool charge, fast delivery. Can be modified 
or supplied with special shaft holes at nominal cost, Mark- 
ings can be branded to specifications. Special knobs can be 
custom-molded te your own design. Send for free catalog. 


Complete Custom Molding Service 
ROGAN BROTHERS 


8031 N. Monticello Ave., Skokie, Illinois 








Pioneer Molders of ZYTEL* and KEL-F’ 


(Capacities 4 to 100 oz.) 


a 
- 
. 
- 
oe * 








Se ———__—— 


- We mold all THERMOPLASTICS 


Our services include Design and Engineering; Mold Construction; 
Metal-Plastic Assemblies; 2 and 3 color Plastic Spraying and Paint- 
ing; Hot Stamping; Vacuum Distillation Plating; Fabric-ting & 
Assembling 


dD MELD Lace ache: mi aeke) oree 


ay 7310 W. WILSON AVE. ° CHICAGO 31, ILLINOIS 





BRANCH OFFICES: 
MILWAUKEE 3, WIS. PROVIDENCE, R. | 
@ RICHARD P. VALLEE—2302 W. Clybourn St. MILTON PAISNER—103 Industrial Trust Bldg. 


* DAVENPORT, IOWA Ames & G6. 
WILLIAM R. VOSS—3818 Johnson Ave J. P. HUNTER—P. 0. Box 372, 311 Buckhead 


SAN FRANCISCO, CALIF. 
LITTRELL SALES eens t, New Montgomery 
t. 


. LOS ANGELES 23, CALIF. 
LITTRELL SALES CO.—3121 East Twelfth St. 


= CLEVELAND 11, OHIO 
ap GEORGE L. HERRICK CO.—15326 Lorain Ave 


HADDONFIELD, N. J. 
TOM MUCKENFUSS—351 Kings Highway 


802 





FREE SAMPLES 


SHAW TECHNIQUES GIVE BETTER RESULTS 


Benefit from our wealth of experience with 
all plastics. If you have a design problem, 
we'll be glad to send you molded samples 
in the material you are considering. Check 
below and mail this ad, or write us about 


a 
‘) 


Shaw’s unexcelled reputation as a 
custom molder extends over half 

a century. Perhaps our experience and 
advanced facilities can help you. 

SHAW INSULATOR COMPANY, 144 Coit St., 
Irvington, N. J., and Stroudsburg, Pa. 


your project. 


SAMPLE CHECK LIST 
() polyethelene [(] butyrate 
C) acetate C) phenolic 
[) styrene (] melamine 
(alkyd C urea 
CD nylon 
C} acrylic 
[_] polyesters 
’, C) ethyl cellulose 


SEND FOR 
BROCHURE 
“SHAW takes the 


problems out of 
plastic molding.” - 


a 
SHAW 


custom molds all plastics 
by TRANSFER + COMPRESSION + INJECTION 





, nobody ever 


move» to new and 


smaller quarters 


are some looks at Mid- 
land’s increased facili- 
ties for tooling large or 
small capacity molds 
for precision-minded 
molders. 


molds & dies are made 
by men who have made 
the business a career. 


is the industry’s source 
for intricate and pre- 
cise molds for producing 
intricate and precise 
units. Midland as always 
is ready to quote or 
discuss your mold or 
die problems. 





PLASTICS MOLOS ¢ DIE CAST DIES *+HYDROTEL AND PANTOGRAPH MILLING ¢ HOBBED CAVITIES + STEEL STAMPS * ENGRAVED DIES 


MIDLAND DIE & ENGRAVING DIVISION * PREX CORPORATION * FRANKLIN PARK ILLINOIS 


Belmont Avenue and Wolf Road 
NAtional 5-8900 


TW | Haan e. rN 
a a So, gman ee 








PRECISION CUSTOM 





Siena the West’s 


pioneer plastics molder 


Sierra has the equipment and personnel to meet your exacting 
specifications and delivery schedules. Economical, large-scale 
production of precision electronic, electro-mechanical and 
plastic products. Sierra service includes engineering, tooling, molding 


of all types of materials, finishing and assembling. 


at? 
SIERRA <) ELECTRIC ...- 


15100 S. FIGUEROA: P.O. BOX 85 + GARDENA, CALIFORNIA 











“TOMORROW'S 
PRODUCTS 


TESTED 
TODAY” | : 7 % 4 Extruded Plastics 


7 | | Thermoforming 
We are now serving leading plastics compa- 
nies throughout the United States, Canada w 
and England. i} | hitaation 
Southeastern Florida offers the best location | eo cae 
in the United States for naturally accelerated 4 for PACKAGING ® DISPLAY * APPLIANCES 

4 Some of the nation’s largest firms 
, ; j ; (and smallest) let us solve their 
Quick predetermination of permanency and Ge plastics problems ... If we were the 
durability is possible at all times of the year | aa bragging type, we’d brag most 
, —_ about our ingenuity. Call or write 
for details — and prices. 


SOUTH FLORIDA TEST SERVICE | Wagan Plastic» 


4201 N. W. 7th Street Miami 34, Florida CORPORATION 
TESTING — INSPECTION — RESEARCH — ENGINEERS pare 


actual weathering and sunlight exposure tests. 


Write us today for full information. 





Fst. 1931 














[PROVED PRODUCTS 
THROUGH IMPROVED SURFACE FINISHES 


4, 
Chromium plating adds superior finish and durability 


fo 


@ embossing rolls @ press plates 


@ molds tT mort istetemectattut) 


@® press rams @ press platens 


ean a-Ue Lo) at-S of Todt BOE A-Te UB bob iobaset-batedel 
CR 


ODON/(— ee 
=a \ CHROMIUM CORPORATION OF AMERICA 


100 Park Avenue, New York 17, N. Y. 
PLANTS 


Waterbury Cleveland Chicago 











COOK 4ets the pace 
FOR QUICK DELIVERY 
of Sample molds FOR PILOT RUNS 


Quick Service for Sample Molds 
Cook Creations Are Fairly Priced 
Complete Designing and Production Facilities 


Experts In Transfer, Compression, and Injection Molds 
Experienced Engineering Department 
Precision Workmanship On Intricate, Small, Or Medium Molds 
The Better the Mold—the Better the Quality—and Higher 
Rate of Production and the Lower Price per piece. The 
Merit of all Cook Molds is in our sincerity of purpose to 
do everything humanly possible to manufacture the best 


Molds in their respective fields to our customer’s complete 
satisfaction. 


WRITE FOR COMPLETE INFORMATION AND CATALOG 


LAWRENCE H. COOK, inc 














eMCHOs 


COMPLEX SHAPES 


Some new applications for precision 
extruded SHAPES are: 1) Freezer Light 
Cover; 2) Sliding Door Tracks; 3) Air 
Conditioner Filter Holder; 4) Rail Coach 
Shade Guide; 5) Wall-panel Joint; 6) 
Manometer Body Tube: 7) Rotary Index 
Handle; 8) Name Plate Holder; 9) TV 
Cabinet Moulding; 10) Tambour Door 
Extrusion. You can get a more detailed 
description by reading our brochure 
EXTRUDED PLASTICS 


We extrude to YOUR specifications any- 

SHAPE, ROD, TUBE or MOULDING; als 
RVED- EXTRUSIONS*, FABRICATE 

EXTRUDED PARTS, in any of 12 t 

nateria 

e Extrusion dies made in our tool room 
usually between $45-$200 

@ Send us your prints for quotation 

@ Write for your copy of Extruded Plastics 
on company letterhead Pal 


ANCHOR PLASTICS 
co., INC. 
36-36 36th Street 
Long Island City 6, N. Y. 








INJECTION - COMPRESSION 
TRANSFER - FIBERGLASS 


DESIGN 
DIE MAKING 


FINISHING 


ASSEMBLY 


Each day thousands of precision parts, destined for 
the best names in industrial America, pour from a bat- 
tery of 22 modern molding machines. 

Whether you require five fiberglass truck bodies or 
five million precise nylon gears, your inquiry will re- 
ceive our sound engineering advice and prompt quotation. 

A resident Ordnance Inspector's office in our plant, 
and years of experience in exacting Defense Work assures 
our customers of satisfaction if Government Specifica- 
tions are involved. 

Contact our Sales Office nearest you or write direct. 


Names you trust—trust Perry Plastics. 


Ed. Linhart and Son, P. O. Box 366, Hershey, Pennsylvania 
Earl M. Hovey and Associates, 4346 N. Woodward, Royal Oak, Michigan 
Small Parts Manufacturers Co., 182 Rumstick Rd., Barrington, Rhode 
Island 


PERRY 
PLASTICS, INC. 


ERIE, PENNSYLVANIA 


SALES OFFICES: 








FLUORESCENT 
FIXTURES 


Rotuba is a pioneer and a 
specialist in the extrusion 
of heavy plastic rod for 
every purpose. You will 
find that Rotuba can fill 
your requirements fast and 
at low cost. 


Look to ROTUBA for 
RODS ¢ TUBES 
BARS « SHAPES 
TOOL HANDLES 


made of 


TENITE BUTYRATE 
CELLULOSE ACETATE 
ETHYL CELLULOSE 
STYRENE 

ACRYLIC 

RIGID VINYL 


Write for Quotations to 


The ROTUBA EXTRUDERS, Inc. | 


division of 

















WALIOHN 
PLASTICS ii 
430—88th STREET. BR KLYN Y 


SHore Rood 8-5458 
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INJECTION MOLDING ay 
COMPRESSION MOLDING 
PLUNGER MOLDING 
VACUUM FORMING 
FABRICATION 


R 


CONSOLIDATED MOLDED PRODUCTS CORPORATION 


SCRANTON 2, PA. 
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We couldn’t buy our experience 


... Out you can! 


Founded in 1876, Auburn got into plastic molding when plastics really 
were new. We had a lot to learn. And we had to learn it by the good 
old method of trial and error. Headaches? Plenty of them! But we’ve 
been through the mill and every bit of our accumulated knowledge and 
know-how is at your disposal today. And we're still learning! 
Whatever may be your production problem, we’ve probably met it — 
or something very like it — before. Using every recognized technique of 
plastic molding, we supply plastic molded parts to more than 400 
American manufacturers, many of whose names are household words. 
For information on any phase of plastic molding, write Auburn today. 


Automatic Rotary 10 automatic rotary presses can 
turn out millions of small parts (less than 4 sq. in.). 
Minimum quantities 100,000. 

Transfer Molding 21 presses of 75 ton to 600 ton 
capacity. For fast, flash-free molding of thick or in- 
tricate phenolic pieces containing inserts. 

Compression Molding 70 presses of 50 ton to 600 


ton capacity. 
Injection Molding 21 machines of 1 oz. to 22 oz. 
style, color and durability, 


capacity. 

Extrusion Molding Smooth, lustrous styrene sheets in 
any color in widths to 51”, thickness to 4”. Odd 

profile shapes, tubes, rods or strips in vinyl. illustrates the tremendous 
Tool Room Complete mold-making facilities in our a noe in the plastic 
own tool room make for good delivery of new molds —— 


and proper maintenance of old molds. 


Today’s phone, with its 


PROTECT YOUR PRODUCT WITH PLASTISOL 
A plastisol coating will protect your product from corrosion 
and abrasion and will provide a high-gloss, easily-cleaned 
surface. Auburn offers plastisols for coatings in a wide range 
of colors. Coatings that strip, coatings that can't be stripped; 





coatings that can be sprayed on. 


‘ 


Mr. Bell’s long distance 
talking machine was one of 
the first users of plastics in 
its receiver and mouthpiece. PRECIS 
¢ 
0 : 


POLYETHYLENE 

POLYSTYRENE 
BUTYRATE 
ACRYLICS 
ACETATE 


MODERN EQUIPMENT 
DESIGNING 
ENGINEERING 


. TOOLING 

PRODUCTION 
QUALITY 
‘CONTROL 
PROMPT 

\, DELIVERY 
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ENGINEERING SERVICE AVAILABLE 
WITHOUT OBLIGATION 
WE INVITE YOUR INQUIRIES 





"i 
BLACK HAWK 
MOLDING CO.,. INC. 


COMMERCIAL RD. 
ADDISON, ILLINOIS 





AUEBUHeN PLASTICS. ING, 


FORMERLY AUBURN BUTTON WORKS. 


INC. 

















ERIEFLEX LENSES 
| RR Sw 


e' 


INDUSTRIAL APPLICATIONS 





ERIE, pioneer in custom molded plastics, has constantly 
maintained its leadership in the solution of difficult mold- 
ing problems, in the development of new molding tech- 
niques, and in devising methods for increasing the artistic 
appeal of plastic products. 


@ ERIE External Metallizing gives a metallic luster to 
plastic, equal in attractiveness to electroplating on metal, 
but non-tarnishing and lasting, atmospheric resistant. In 
addition to the usual metal plated effects it may be had 
in a wide range of gleaming metallic finishes. It offers new 
possibilities for ornamental functional effects. 


@ ERIE Three Dimensional Plastics in sparkling, color- 
ful, and lasting beauty, grace millions of autos, household 
appliances, radio and TV sets, and many other products. 
As identifying emblems or functional parts they are an 
indication of product quality and add to sales appeal. 


@ ERIEFLEX Lenses for taillights and markers are 
scientifically designed to concentrate the light in scintil- 
lating beams direct to approaching headlights, regardless 
of the angle of approach. An important safety factor in 
night driving. 


@ ERIE Industrial Moldings are made by the company 
with the longest experience in custom injection molding 
in the field. ERIE has produced parts which other molders 
said couldn’t be made; and has devised economical pro- 
duction methods for parts which by standard procedure 
were prohibitively expensive. 





THIS SYMBOL ON YOUR PRODUCT MEANS 


HAS MOLDED & FINISHED YOUR PRODUCT 
WITH CAREFUL ATTENTION TO ALL 

0) 29.4) on ©) ame 40) 0) a 2 81 @) 

AT THE LOWEST POSSIBLE COST 


PLUS YEARS OF KNOW 
HOW & A MODERN 
TOOL ROOM 


CUSTOM 

MOLDERS OF ALL 

THERMOSETTING COMPOUNDS — 
PHENOLICS, MELAMINES, UREAS & ALKYDS 








fiave your plastics problems 
made you ‘‘plasthappy’’? 


Consult our PHD’s (Doctors of Plastic Helpology). We 
specialize in solving impossible problems in designing, molding, 
finishing and packaging your product—all under one roof in our 
brand new plant. We have pioneered in the new materials 
linear polyethylene—nylon—cycolac—exon—kralastic. We can 
brighten your Plastic Parts by Plating, Spraying or 


Stamping. Come in to see us, we’re always home. 


20th CENTURY PLASTICS COMPANY 


4210 N. Sayre Avenue Chicago 34, Illinois Underhill 7-9494 
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MOLDERS 


OF ALL TYPES 
OF PLASTICS 
MATERIALS BY 


COMPRESSION, 
TRANSFER 


AND 


INJECTION 
METHODS 


WE INVITE 
YOUR 
INQUIRIES 











JOHNSON 


—~RRECISION 


_ —a 


Safeguards 
your 


Quality 


oe Whatever your requirements may be for extru- 
i sion screws . . . variable pitch, multiple lead, 
SDN SSNS == : ; increasing root diameters, with stellite or flame- 
)*)8)*)#) =) oy s8)s)=)5) ana Pr hardened flights, out of any material . . . we 
: te can precision machine for you from your prints. 
The precision craftsmanship consistently 
maintained in our plant is your assurance of 
quality control of your finished products. Let 
us quote on your requirements. 

= yh netfee fr ath Johnson Sheeting Dies are made to exacting 
; / tolerances unsurpassed in the industry. Stand- 
ard assembly provides for either thick or thin 
gauge extrusion; completely wired with Chrom- 
alox cartridge heaters. Designed for extruding 
all types of regular and high impact thermo- 

plastic materials. 


Write for detalied 
engineering information, 


delivery and prices. 


PLASTIC MOLDS, DIES AND SCREWS 


JOHNSON MANUFACTURING COMPANY 


229 S. MAIN STREET PHONE PARK 3-5222 CHIPPEWA FALLS, WISC. 











LECTROMOLD 
LORP. 


Provides... 
a NEW method 
of Mold-making 
and Repairing 


NICOFORM 


the exclusive, patented 
process that produces the most 
durable electroformed molds; 
permits the use of low cost 
masters in steel, brass, alumi- 
num and plastics. No heat dis- 
tortion ideal for preci- 


sion work! & 


NICOFORM 


. can faithfully reproduce 
artistic designs and decorative 
components; translates a sculp- 
tor's work into hard metal with- 
out alteration. 


NICOFORM 


Repair Process . . . adds metal 
without heat, pits, edge marks, 
etc.; also for repair of al- 
most inaccessible areas; saves 
machining. 

SEND FOR OUR LITERATURE 


Investigate the almost limitless pos 
sibilities. Ask us to 
show you sample 
surface and pottern 
details never before 
possible. 


LECTROMOLD 
LORP. 


144 Enterprise Avenue 
Trenton, New Jersey 





How to figure 
your sales potential 
in the plastics field 


FREE . . . 40-page brochure 
will help you find answers to 
your questions about sales op- 
portunities in the fast-growing 


plastics field. 


THIS NEW STUDY contains the in- 
side story of one of America’s 
fastest growing industrial mar- 
kets. It presents one of the most 
stimulating and detailed analyses 
of the plastics field that has yet 
been published. It’s filled with 
up-to-date figures on the con- 
sumption and production of plas- 
tics materials, on the field’s proc- 
essing equipment requirements, 
on potential areas of growth. It 
lists hundreds of kinds of ma- 
chines, accessories, chemicals and 
intermediates, supplies and spe- 
cial services for which the field is 
manifesting an ever-increasing 
appetite. 

You will find this handsome 
brochure—file size, lavishly illus- 
trated, 40 pages—a valuable ad- 
dition to your business library. 
It may well point the way to in- 
creased sales for the industrial 
products or services that your 
firm supplies. 

For your free copy of “The 
Plastics Field,” simply address 
a note on your company letter- 
head to Advertising Manager, 
Modern Plastics, 575 Madison 
Avenue, New York 22, N.Y. 
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for QUALITY... 
SERVICE... 
PRICE ...i 


PLASTIC 
EXTRUSIONS 


Sheets for Vacuum 
bitrdeosnatt ad 


HI IMPACT STYRENE 
LIGHT STABLE STYRENE 
ACRYLIC 

BUTYRATE 
ETHYLCELLULOSE 
LINEAR POLYETHELYENE 


Sign Faces 


Sandep * 


é 


CUSTOM 
STANDARD (from stock) 


Shapes and Sections 
for all Industry 


ae 


5 


i «6CcUSTOM ee 
a STANDARD (from stock) 


/ VW 
MANUFACTURING COMPANY 


Blthy Foster Aven je Ch cago clemee lilt; i-th 


What Ul Vou Have? 


WE'VE GOT IT!—OR WE 
CAN EXTRUDE IT FOR YOU! 


BINDINGS? 


We manufacture TOUREX, the famous 
virgin vinyl binding, that is universally 
used throughout the luggage and 


leather goods industries. 
BICYCLE 
PEDAL 
INSERTS? 


VINYL 
PROFILES 

FOR ALUMINUM 
SHAPES? 


All these and many more shapes are extruded to 
precise specifications by our skilled technicians and 
engineers 


If you have a difficult application problem, contact us 
today and let us show you how to solve it to your com- 
plete satisfaction 


Waljohn PLASTICS, INC. 


440-88th STREET « BROOKLYN 9, NEW YORK e SHORE ROAD 8-0300 





Hammond Inflatabie 
Globe, made with 
Peterson Dies 


want to make ? 


Whatever product you want 
to fabricate from vinyl, let 
Peterson help you make it bet- 
ter...at less cost with the 
right dies and other equipment 
for the job. 


Throughout the plastics indus- 
try, Peterson is the name for 
quality Electronic Sealing 
Dies, Automatic Devices, Auto- 
matic Indexing and Feeding 
Equipment. 





WE WORK FROM YOUR BLUEPRINTS 


...OR FROM YOUR IDEAS 





All Peterson needs to know is the 
problem...and we can create the 
equipment you need to do the job you 
want. That’s why the biggest names 

..and the smallest...in the vinyl 
fabrication field call on Peterson for 
engineering and design help as well 
as equipment manufacture. Why not 
talk over your die problems with 


Peterson ... today. 





Second generation of die makers 


A. W. PETERSON & SON 


DIE COMPANY, INC. 
131 PRINCE STREET 
NEW YORK, NEW YORK 





CUSTOM MOLD Ne 


Thermo-Reactive Molding Compo inds 


for 
applications involving 


e HEAT RESISTANCE 
e IMPACT RESISTANCE 
e ELECTRIC ARC RESISTANCE 


P 


Thermesetting Plastics 


INGID 


ENGINEERING CORPORATION 
3447 HOWARD ST 
SKOKIE, ILLINOIS 











_..PROGRESS 


The progress of tomorrow is achieved through the bold 
the meticulous planning of today 


imagination 
| 


Reynolds creative chemistry plays a vital role 
in bringing solutions to chemical problems of 
manufacturers throughout the nation 


if you are in doubt about plastisol or organisol 
applications to your specific needs -(coatings, platings 
or actual production materials) a wire or letter 

will bring prompt reply to your questions 

without obligation, of course 


ANN ARBOR, MICHIGAN 


“Division of Stubnitz-Greene Corp."’ 





Loc king for Looking for 


CARMER CARMER 


specialty products 
and services? 


Ultra thin wall tubing for packaging—(wall 
thicknesses from .004” to .006”). 


rods, tubes, Sheets? Insulator sleeves for resistors, soiderless 


connectors, capacitors, etc. 


The Carmer Service Division is set up to 


SPCeeeeeeeeseeeeeeeseeeeeeeseeee 


handle machine work on every type of plastics 
material. If you want help in getting your plas 
tics project started, you can count on our 
engineering and technical people for sound 


Our distributors maintain full inventory at all advice. 
times. That’s why they’re always able to fill 
orders for single units or for thousands. Equipment includes 
Available in any size 
Full range of rod and tube diameters 
Special tolerance control insures exact 





dimensions ordered 


In addition to stock sizes, we can extrude re em 


to any size you require. 





Carmer products are available through 
our centrally located outlets: centerless grinders 
Commercial Plastics & Supply Company 
New York, Pittsburgh, Greensboro, Miami 
Allied Plastics Supply Corporation 
New York form grinding machines 


Fluorocarbon Company 


Seeeeee eeee seeeeeeeeees Seeeeeeeeeee Seeee 


Fullerton, California 





Delta Products—Division of Air Accessories, Inc. 


Houston, Ft. Worth , , —— 
Te - Submit your blueprints or specifications for our 


Plasticrafts, Inc. quotation. 
Denver Write for new brochure and price lists. 








= 
Carmer Carmer 22 North 26th Street 


22 North 26th Street 


Endustries Kenilworth, New Jersey i Kenilworth, New Jersey 








Important Facts 
About the $12 Billion 


Packaging Market... 


pac k 


count the 


PRACTICALLY ALL PRODUCTS are 


industries 


ilmost easier to 
that don’t package than those 
which do. That's why the packaging 
includes the 


make 
pac k 


market horizontal 


thousand ot companies that 
kinds 


sale 


fact 


products of all that are 


ved tor hipment or 
Packaging is, in so integral a 


part of business as a whole that it ex- 
pands as business expands. In 1954, ac 


cording to the | S. Department of 
Commerce, the value of materials, sup 
plies and services used in packaging 
the nation’s output stood somewhere be 


and 15 And 


national goods in- 


tween 12 billion dollars. 


as the output of 
creases each year, so does the demand 
packaging 


for packaging equipment 


and related supplies. 


What the Market Uses . . . and Buys 


The range of America’s products are 
as wide as our ingenuity. And the vari- 
ety of containers is equally broad. De 
the natnre of the 


pending on prod- 


uct, its package can be a bag, barrel 


bottle, box, can, carton, chest, crate. 


capsule, drum, envelope, jar, tube, vial 
or wrapper 

Often a package will be a composite 
of several of these forms and will use 
materisls: adhesives, coatings. 
cork film. foil. ink 
wood, paper, plastics, tape, and wax. 

To make and fill 
takes bottling 


equipment, 


many 


rlass 
glass. 


fabric. 


these containers 


them bag machines 


box machines. capping 


equipment, cartoners, conveyors, coun- 


ters, die-cutters, filling machines, la 


belers, printing presses, scales, slitters. 
unscramblers and 


staplers, stitchers, 


vibrators. And they may also require 
such additional services as embossing. 
fabricating, laminating, plastic mold- 
ing. and contract packaging. 


All of 


supplie s 


these containers, materials, 


services and machines are 


part and parcel of “packaging.” They’re 


the factors that give the market its 


tremendous scope 


812D 


Who Does the Buying 
The 
lection are as complex as business it 
self 


control, shipping, display, advertising 


factors that control package se 


They include production, quality 
and, often, outside 


The 


and specifications of packaging mate 


sales, promotion . . . 


packaging consultants. purchase 
rials usually cuts across many depart- 
ments of a company. 
Because the buying influences are so 
dificult for 
Most 


heavily on 


diverse, it is salesmen to 


reach them all. suppliers, there 


fore, rely advertising to 


carry a good share of their selling lead. 


How Modern Packaging Fits In 


Movpern PAcKAGING is the oldest and 
largest magazine serving the packag- 
ing field. Prior to its founding in Sep- 
tember, 1927, the concept of packaging 
as a common function of many indus- 
tries was not generally recognized, nor 
that 


packaging 


was it realized these industries 


have common objectives. 
techniques, problems and procurement 
needs. 

Mopern PacKAGING changed all that 
It gave the users of packaging every- 
where a single reliable forum where 
mutual problems might be solved and 
where new packaging materials, meth- 
ods and services could be publicized. 
As a result it gave packaging suppliers 
a single medium through which they 
could reach the various buying influ 
ences in the many industries that pack- 
age the great bulk of the nation’s goods. 


Paid Circulation is Essential 


the intricate purchasing 


patterns involved in the selection and 


Because of 


specification of package designs, ma 
terials and equipment, it’s just not pos 
sible to select “packaging men” simply 
on the basis of job titles. 


* 


* 


For this reason Mopern Pa 
policy of paid circulation is 
portant to advertisers. It is 
that subscribers are directly 
mately concerned with packag 
erations, because 


pac kagir i 
identify themselves and their 
by laying hard cash on the line 
Since the 
1927, its 


steadily 


founding j 


magazine's 
paid circulation has rise 
from 2.500 to its current all 
time high of 20,600 out of a total print 
24,500. The bulk of the re 


maining copies are used to provide ad 


order of 
ditional rotating distribution for cor 


version into paid subscriptions 


Editorial Content 

The editorial purpose of Mopern Pack 
AGING is to keep packagers informed of 
all the 
methods, materials and equipment of 


significant advances in_ the 
the art. Editorial feature space is de 
voted to carefully researched original 
About 90% is 
10% contributed by authorities in the 


articles. staff written 
field. Through the use of analyses, il 
iustrations, case histories and “how-to- 
do-it” articles, the editors point out 


and interpret packaging trends. 


Advertising Acceptance 
afte: 


more 


Year year, more advertisers in- 


vest money in more space il 
Mopern Packacine than in all other 
packaging publications combined. And 
last year, they set new all-time highs it 


both space and dollar volume! 


Get More Facts 

To learn more about the sales poten 
tials in the packaging field for the 
products you make, just write to Adver 
Mopern PACKAGING 


New y ork 22 


tising Manager, 


575 Madison Avenue, 


N. Y. 


* 


MODERN PACKAGING MAGAZINE 
1 BRESKIN PUBLICATION 














hether it’s RADIO CABINETS OR TELEPHONE 


HOC USINGS—REFRIGERATION OR AUTOMOTIVE PARTS... 


| Oe iO bee is your answer for precision 


molded parts and finishing 


The housing of this 
attractive radio is 
one of the many ex- 
amples of COMO... 
fine molding . . . de- 
velopment . . . engi- 
neering. 


COMO’S modern 
plant equipment can 
handle every stage of 
manufacturing from 
design to mass pro- 
duction. 


COMO 


PLASTICS, INC. 
COLUMBUS, INDIANA 
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economies in NYLON GEARS 


means savings in gear costs up to 90% 


SHAPES. 


THIN WALL TUBING — ANGLES — CHANNELS Our many years of successful production 
MOULDINGS Sie RODS INTRICATE PROFILES of Nylon Gears can now make even 
i) greater economies for you. With the 

STRIPS a TRANSPARENT CONTAINERS great variety in molds now possible, 
. es r f : Nylon should not only be considered as 

ee new ogea to your specifications in most an economy measure but the answer to 
hermoplastics ‘ Ms —_—" . 4 many problems where compact design is 
EK ONOMIC ALLY-ACCURATELY-QUICKLY. necessary. Nylon Gears are quiet, dur- 
Compounded, Designed, and Colored—Matched able, efficient and need less lubrication 
to your specs. j — they mate perfectly with metal gears. 
PLASPAK Transparent Containers in most Let our engineers with more than a 
thermoplastics for Toothbrushes, Hardware, decade in gear experience consider your 
Cosmetics, Bait & Tackle etc., made to your gear problems DURING the design 
{ 





cifications in diameters ranging from %” ’ process send blueprints or specs for 
1D to 2” OD. prompt estimates 

Gears made only to your specifica- 
tions. None carried im stock 





Su your blueprints or suggested designs 


for our quotations. 
PLAS-TUBE CORPORATION : (SG) - 


26 Fahey St., Springdale, Connecticut 


pln ches eB tr PROCESS GEAR co., INC. 








CUSTOM PLASTIC EXTRUSIONS for every purpose 


Turn to Yardley for high precision and ab- 
solute uniformity in plastic tubing, extruded 
gaskets, plastic shapes and other forms of 
plastic extrusions. 


YARDLEY PLASTICS CO. 


Parsons and Town Streets * Columbus 15, Ohio 


R 
Consult us on your specific requirements ji: m 
either standard or special shapes in all to; H 
quality thermoplastic materials. Quick deli, It 
eries in any production quantities. M 


WRITE FOR BULLETIN NO. 150 


In Canada: Daymond Col, Ltd., Chatham, Ont 
Export Sales: F. & J. Meyer, 115 Broad Street, New York 4, U.S.A. 


GARE REMLIE 
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Special 


M . 


design and 
development 
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The Fastest Growing Name In Custom-Molding 


FACILITIES 


Compression 


Injection 


Transfer 


Complete 
Assemblies 


Write for new 


PENN-PLASTICS 


Glenside, 








SPECIALISTS IN: 


Glass-filled 
Melamine 


Diallyl-phthalate 


Acetate 


Nylon 


Glass-filled 
ee 


facilities brochure 


CORPORATION 


WE: 


Pennsylvania 2918 





We mold Refrigerator Parts; 
Radio Parts, Escutcheons, Cabinets; Auto- 
mobile Parts; Decorative Trim; Knobs, 
Handles; Toys, Novelties; Houseware 
Items; Premium Goods; Camera Cases; 
Many Other Items. 
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Examples of Victory's Precision Plastic Molding 


VicToRy .. CHICAGO 


Refrigerator 


“o/ Redio . - 
JU Cabinet Ao 4 , Cad Crisper 


Put Victory’s complete facilities to work for you... 


ENGINEERING—Victory’s staff of engineers includes specialists 
in the mechanical, electrical and chemical fields. 


MOLD MAKING—Victory’s complete | and modern tool room is 
supervised by men with over 30 years’ “Know-How” specializing 
in injection molds. 


INJECTION MOLDING—Victory’s ultra-modern, high-speed 
equipment, newly expanded production facilities, and competent 
use of controlled molding techniques assure top quality. 


ASSEMBLY—Victory’s conveyor line operation guarantees top 
speed and economy on plastics as well as the most complex electro- 
mechanical assemblies. 


FINISHING—Victory’s up-to-date automatic paint spraying, hot 
stamping and silk screening equipment gives you custom-finish 
jobs at production line prices. 


ATTENTION: SALES ORGANIZATIONS—Victory will manu- 
facture and package your product, individually and in multiple- 
unit cases, preparing it for immediate shipment to your customers. 


“All operations under one roof” saves you time, effort and money. 
Let us help you with your thinking. Contact us NOW! 


ICTORY MANUFACTURING CORP. 
1726 West Arcade Place + Chicago 12, Illinois 


HAymarket 1-7584 ESTABLISHED IN 1930 
Member: Society of the Plastics Industry 


19 PRESSES 2 TO 60 OUNCES 








BETTER PRODUCTS ARE MADE WITH 
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~ ANT A Desined by ya 


oe 
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PERFORATING FUNCTIONS 
...many of them in one operation 


Send us a sample, blueprint or sketch of your 
die needs. No die is too large... too 

small... or, too intricate for 

Western's experienced 

craftsmen to produce. 


DO IT RIGHT 


ie it A eotern/ 


WESTERN SUPPLIES CO. 
2918 CASS AVE, ST. LOUIS 6, MO. 


DIES FOR PUNCHING e 
CUTTING e TRIMMING e SCORING 
e EMBOSSING e HEAT SEALING AND 


cPe 


TUBING 
& PIPE 


FITTINGS 


CUSTOM 


EXTRUSION 


Fittings . . 
CLAMPS for wiring, tubing, etc. 
leadership and experience. 

WRITE FOR 


Catalog + Samples - 


941 GEORGE ST 


OMMERCIAL 





Pustics 


MOULDING & 


TUBING Saran © Polyethylene © Vinyl 
PIPE Kralastic ¢ Saran © Polyethylene 


CLAMPS Saran ¢ Nylon © Polyethylene 
Ethocel 


PIONEERS in development of Saran Tubing and 
. pioneers and ORIGINAL MERS. of 
The House of 


Commercial offers you the advantages of years in 


Prices 
100’s of items in our IN STOCK dept. 


Co. 


815 
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Originators of Dry Process 
Plastics Extrusion 


CORPORATION 


12340 CLOVERDALE, DETROIT 4, MICH, 





CUSTI i 
MOLDE }s 
o 

PLASTICS 


fer Industry 


ELECTRICAL SWITCHGEAR 


COMPONENTS 


ELECTRONIC & RADIO 
COMPONENTS 


INSTRUMENT 
HOUSINGS 


GROUND WOOD 
MOLDING 


APPLICATIONS REQUIRING SPECIAL 
THERMOSETTING MATERIALS 


@ GLASS FILLED 


@ NITRILE RUBBER 
FILLED 


@ ORLON FILLED 


SILICONE 
MATERIALS 


FOR X-RAY 
OPACITY 


Write or phone for illustrated 


brochure des« 


molding and fin 


INSULATION MFG. 
COMPANY, Inc. 


11 New York Avenue 
Brooklyn 16, N. Y. 
NEvins 8-6633 


ribing our extensive 


ishing fae ilities 








Advertisers’ Index 


FINISHING 


(Listing 


EDITORIAL TEXT FOR THIS SECTION BEGINS ON PAGE 818 


CLEANING & POLISHING COMPOUNDS 


Schwartz Chemical Co., Inc 


COATINGS 
go, In 


I 
Schwartz Chemical Co., Inc a 
Sullivan Chemicals, Div. Sullivan Varnish Co 


CUSTOM FABRICATORS 

{ce Plastic Company 
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T. assist the user of Mopern 


Piastics ENCYCLOPEDIA in keeping 
track of advances in the field of 
fabricating and finishing, a sum- 
mary on Recent Developments 


has been included with each of 


ADHESIVE BONDING 


the articles in this sectior \ 
the items have been excerpted 
from the New Machinery 
Equipment pages of Mopern P.as- 
Tics, October 1956 through J 


1957 issues 





BY IRVING SKEIST 


P ine, vials, fabricated displays, 
complex toys, metallic yarn, 
laminated film for packaging, 
vinyl-clad metal for luggage 
these are only a few of the plas- 
tics products for which good ad- 
hesive bonds may be required 

Through trial and error, sup- 
plemented at long last by the be- 
ginnings of a theory, the follow- 
ing set of rules for adhesive 
bonding of plastics has evolved 

1) The crystalline plastics are 
best bonded by heat rather than 
adhesives (i.e., best adhesive is 
the polymer itself, melted). 

2) Amorphous or noncrystal- 
line plastics are bonded to them- 
selves with monomers or cements 

either solvent cements, con- 
sisting entirely of solvents, or 
bodied cements, in which resins 
are dissolved in the solvents to 
thicken them, thus aiding in fill- 
ing the spaces between poorly 
mating surfaces. 

3) To bond two different plas- 
tics, or a plastic to a nonplastic, 
it is best to use a polymeric ad- 
hesive. For good adhesion of the 
two surfaces, the initial viscosity 
of the adhesive must be low; 
while for good cohesion within 
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the adhesive layer, its final vis- 
cosity must be high. The viscosit; 
change is accomplished by evap- 
oration of solvents from cements 
evaporation of water from latices 
polymerization of monomers, o1 
curing of resin intermediates 

4) To minimize strains (and 
resulting stresses) caused by 
flexing or temperature chang¢ 
the adhesive layer should be as 
thin as possible, and no more 
rigid than the materials being 
joined (the adherends). 

5) Solvents and polymers fo1 
adhesives should be selected t 
correspond to the adherends in 
solubility parameter. This may 
require the use of a two-laye! 
adhesive if there is a big differ- 
ence between the solubility pa- 
rameters of the two adherends 
being used. 

6) Low-boiling solvents giv 
the fastest setting action, but ar 
more likely to cause crazing 
Crazing is most likely to occu! 
with the more brittle plastics 
(polystyrene worst, acrylics 
somewhat better). To minimizé 
crazing, avoid low-boiling sol- 
vents, or dilute them if used. 

7) Plasticizer migration 1s 
sometimes a problem when two 
different plastics, at least one ol 
which is plasticized, are brought 
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the remedies 


nonmigrating 





Among 





a) use ol 


zers, b) harder formula- 


ff the plasticized material 
of plasticizers incompatible 
the other plastic. The solu- 
parameter may aid _ in 
sing plasticizers for a partic- 


application 


ystallinity and 
solubility parameter 

These are the rules as of to- 

The first step in using them 

) classify the materials accord- 

to ease of solubility (or non- 

ystallinity) and type of solvent 
(or solubility parameter) 

In Fig. 1, p. 820, the highly 

ystalline, difficult - to - dissolve 
plastics such as 6/6 nylon, poly- 
ethylene, and Teflon' are at the 
ight, while the amorphous, easily 
dissolved plastics such as poly- 
styrene and polymethyl metha- 
crylate are on the left. 

The crystalline plastics are 
most readily bonded by heating 
them to a high enough temper- 
ature to destroy the crystallinity, 
then compositing with pressure 
while hot. 

The noncrystalline and moder- 
ately crystalline plastics are more 
commonly bonded with adhesives 
which are liquid at the time of 
application but which lend them- 
selves to the formation of a flex- 
ible solid 


evaporation of volatiles or 


interlayer through 
cur- 
ing of a resin intermediate. 
Vinyls and cellulosics are fairly 
crystalline and are difficultly sol- 
uble in the unplasticized state. 
But with the addition of plasti- 
cizer (nonvolatile solvent), they 
become more amorphous and 
consequently more amenable to 
adhesive bonding by volatile sol- 
vents. Also, copolymers are more 
easily bonded than homopoly- 
mers 
The adhesive must be chosen 
with an eye to solubility param- 
eter [SP] (see References at end 
f article). Reading downward in 
Fig. 1, p. 820, the more polar 
plastics like nylon 
SPs while the less polar hydro- 
arbon and fluorocarbon plastics 
ave low SPs. Each plastic ma- 
rial dissolves best in solvents 
hose SPs are about equal to its 


have high 


ark of Ff I. du Pont de Nemours & 
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Urea formaldehyde adhesive is rolled onto the wooden frame of a trailer. Be- 


cause of adhesive's strength, no nails are nceded. (Photo, American Cyanamid) 


own. This is the modern version 
of the old cliché, “like dissolves 
like.” 
Table I, 
bility parameters of some of the 
There 
exceptions; but by 


p. 823, gives the solu- 


more common _ solvents. 
are many 
matching this table against the 
chart, it is usually possible to 
select those solvents “most likely 


to succeed” for a particular plas- 


tic. 


Crazing 

Crazing is a problem of the 
more brittle plastics. If plastics 
are ranked according to area un- 
der the stress-strain curve, it is 
found that polystyrene requires 
the least energy to break it. That 
is, polystyrene is the most brittle. 
Next among the more common 
thermoplastics are the acrylics, 
then the vinyls and cellulosics, 
and finally the tough nylons. 

For styrene and acrylics par- 
ticularly, the choice of solvent 
poses a problem. The low-boiling 
solvents attack the plastic sur- 
faces most quickly, permitting 
fastest assembly. But low-boilers 
also evaporate from the cemented 
piece most readily, leaving the 
joint in a state of stress which 
may be detrimentally relieved by 
crazing—the formation of many 
tiny cracks. Methylene chloride, 


highly volatile, softens polysty- 
rene or acrylics quickly; but the 
polystyrene bond will 


less than a month. Even without 


craze in 


bonding, an _ injection molded 
piece may be sufficiently strained 
at the surface to craze when ex- 
posed to too active a_ solvent 
Annealing at slightly below the 
softening temperature is of some 
help with acrylics, less effective 
with polystyrene 

High-boiling solvents and non- 
volatile plasticizers, while slower 
to take hold, are safer. Perchloro- 
ethylene has been recommended 
for acrylics, amyl benzene for sty- 
rene. A low percentage of methy- 
lene chloride is permissible for 
quick starting 


Cements 


Many different 
used in bonding plastics. A ce- 


“cements” are 


ment may contain some resin 01 
it may be simply a mixture of 
solvents. In resin-bodied cements, 
a single solvent is almost never 
used. A 


high-boiling solvents is preferred 


mixture of low- and 
to control the evaporation rate. If 
evaporation proceeds too quickly, 
crazing, blushing, and poor ad- 
hesion may result. If it proceeds 
too slowly, the cement takes too 
long to set 

The resin manufacturers sug- 
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gest the following compositions, 
among others, for bonding ther- 
moplastics to themselves 

perch- 


Polystyrene Toluene, 


loroethylene, xylene, or amyl 
benzene, diluted cautiously with 
methylene chloride for speed, and 
bodied with 10 to 15% polysty- 
rene if necessary. 

Acrylics: Softer 
are bonded with trichloroethane, 
harder acrylics with 90/10 methy- 
alcohol. 


formulations 


lene chloride/diacetone 
For maximum joint strength and 
good weathering, it is best to soak 
the surfaces to be bonded in a 
60/40 methylene chloride/methyl 
methacrylate mixture 
which has been catalyzed by 0.2% 


monomer 


benzoyl peroxide to cause the 
monomer to polymerize. Again, 


the cement should be bodied with 


(Polar) 16 


a 
wi 
+r 
= 
= 
< 
a 
> 
S 
— 
«a 
= 
= 
°] 
” 


a few percent polymethyl meth- 
acrylate if the surfaces are irreg- 
ular, or if the acrylic plastic is 
to be bonded to acrylic-impreg- 
nated fabrics, as in aircraft can- 
opy construction. 
Cellulosics: Solvent 
are generally mixtures of fast 
driers such as acetone and slower 
drying materials such as methyl 
Cellosolve or methyl Cellosolve 
acetate, or even nonvolatile 
plasticizers. For cellulose ace- 
tate a 70/30 acetone/ethyl lactate 
mixture is suggested; some of the 
acetone may be replaced by ethyl 
acetate. For cellulose 
butyrate and propionate, a 70/30 
acetone/methyl Cellosolve ace- 
tate mixture is effective. The ce- 
ments may be bodied with cellu- 
lose esters, or with the more 


cements 


acetate 


celluk 
trate if the cellulose este; 


strongly adhesive 
is to be bonded to a d 
material. 

Vinyls: The following fo 
tions are suggested for the 
ing of rigid vinyl sheet to 
Both are based on methy] 
ketone (MEK), plus a 
amount of acetic acid for 
“bite.” The first contains a 
amount of high-boiler and 
volatile plasticizer, while 
second cement is bodied 
ketone-soluble vinyl chlo 
acetate copolymer. 

Solvent cement: 63% MEK 
20% dioxane, 10% methanol, 2.5 
dioctyl phthalate, 2.5% 0- 
phorone, 2% acetic acid. 

Bodied cement: 96% MEK, 2° 
VYNS resin, and 2% acetic acid 





polyacrylo- 
nitrile 








6/6 nylon 

















Kel-F 





polyethylene 











(Non-polar) 5 
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soluble 

Fig. 1: 





CRYSTALLINITY 


Crystalline | 
— | insoluble 


_ 


Crystallinity-polarity map for the common polymers and elastomers. Crystallinity ranges from almost none at the 


left to half or more at the right. The more crystalline polymers are harder to dissolve, some only dissolving in hot solvents. 
Solubility parameter constitutes a guide to choosing an effective solvent 
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yxy adhesive kit (Hysol 
Adhesive Kit, Houghton 
Inc.) contains two tubes 
resin and the other of 
«. -m 
ing equal lengths of bead 


measured by 


lener and resin on a mix- 
face, then mixing with a 
la. This eliminates the need 
itch weighing or metering 
ment. The mixed compound 

working life of 30 to 40 


ites 


A high-temperature epoxy-phe- 
nolic adhesive (HT-424, Bloom- 
ingdale Rubber Co.) is available 
as a supported film and as a liquid 
adhesive at 90% solids. It pro- 
duces high strength in large-area 
metal-to-metal bonds. 


A low-viscosity epoxide adhesive 
(Eccobond 55, Emerson & Cum- 
ing, Inc.) for joining metal, glass, 
ceramics, and plastics, and for 
crack filling can be cured at room 
temperature. 


A modified urea formaldehyde 
resin liquid adhesive (Formica 
Urea 185, Formica Corp.) is for- 
mulated to give craze-resistant 
glue lines up to 0.02 in. thick. This 
material may be cold- or hot-set 
at temperatures from 70 to 180 
F. It can be used with hydraulic 
presses, screw-type presses, or 
hand clamps. This adhesive pro- 
vides highly moisture-resistant 
bonds meeting the requirements 
of Federal Specification CG-496, 
Type III. 


A pressure-sensitive film adhe- 
sive (Tackmaster, Rubber and 
Asbestos Corp.) is a formulated 
polyvinyl ether composition with 
outstanding retention of original 
adhesion values even after pro- 
longed exposure to heat, oxida- 
tion, and light. The adhesive film 
is sold in roll form with a re- 
lease paper on one side. 


A fast-setting contact adhesive 
(Hybond 56, Pierce & Stevens 
Chemical Corp.) is recommended 
for most types of dissimilar lami- 
ion involving plastics lami- 
*s, fiberboards, leathers, wood, 
The adhesive is said to pro- 


duce an _ odorless, nonstaining 


bond with high dead-load 
strength but sufficient elasticity 


to resist shock and fatigues. 


A new _ water-base adhesive 
(Chemigum Latex Based Adhe- 
sive, Bond Adhesives Co.), which 
permits lamination and assembly 
of certain diverse materials pre- 
viously not practical, has buta- 
diene - acrylonitrile copolymer 
(Chemigum Latex, 
Chemical Div.) as its chief in- 
gredient. It is a nonflammable- 


Goodyear 


type adhesive with exceptional 
resistance to humidity. Clarity 
and flexibility are other charac- 
teristics of the material. This ad- 
hesive is efficient for bonding 
polyurethane foam. 


Two adhesive products (Compo 
Chemical Co.) are expected to 
stimulate the prefinished metal 
markets. One, a primer, is said 
to improve plastisol- and organo- 
sol-metal bonds which permit all 
tooling operations. The other, a 
cement, adheres semirigid vinyl 
to a wide range of metal and 
other materials; it is claimed that 
the resulting bonds can be broken 
only by tearing the vinyl. The 
laminate can be deep-drawn, 
punched, cut, drilled, or crimped 
with no separation of the plies. 


A new contact adhesive (C-9199, 
Pierce & Stevens Chemical Corp.), 
an elastomeric compound of modi- 
fied neoprene base, permanently 
bonds decorative laminates, honey- 
comb paper, metals, and wood. 
Bonds are odorless, nonstaining, 
and resistant to heat, moisture, 
oil, grease, and many chemicals. 


Three new adhesives (National 
Adhesives Div., National Starch 
Products, Inc.) for laminating 
may be applied by reverse roll or 
gravure methods. A rubber-based 
adhesive (Resyn 36-6254) is de- 
signed for laminating cellulose 
acetate butyrate to foil in the pro- 
duction of metallic yarn. A vinyl 
lacquer adhesive (Resyn 76-3930) 
is intended for laminating re- 
verse-printed cellulose acetate to 
foil used in “boilable” flexible 
containers. The third adhesive 





(Resyn 76-3944) is for laminating 
polyester film (Mylar) to metal- 
ized polyester film, or polyeste: 
film to foil. 


A new adhesive (Resyn 76-3963, 
National Adhesive Div., National 
Starch Products, Inc.) will bond 
rubber hydrochloride (Pliofilm), 
saran, and polystyrene to foil, 
hydrochloride to saran, 
(Mylar) to 
rubber hydrochloride or 


rubber 
and polyester film 
Saran 
The synthetic rubber cement con- 
tains approximately 33° solids 
and may be thinned with toluene, 
or mixtures of toluene with 
methyl ethyl 
acetate. 


ketone or ethyl 


Pressure-sensitive transfer film 
(Double-Face, Angier Adhesives 
Div., Interchemical Corp.) for in- 
stant adhesion is adaptable to a 
variety of porous and nonporous 
materials and conforms with ease 
to highly irregular surfaces. The 
pliable film, incorporating a 


special tissue reinforcement, is 


supported by a double-coated 
release paper which can be re- 
moved at once for instant bond- 
ing, or at a later date by the con- 
sumer. The film is suggested as a 
substitute for liquid adhesives 
as well as for mechanical fasten- 


ings. 


Three resin-base, multi-purpose 
adhesives (Tygobond 40, 41, and 
45, U.S. Stoneware Co., Adhesive 
Div. 1) have been developed to 
bond vinyl foam and sponge to 
themselves or to vinyl fabrics, 
metal, wood, or composition bases. 
These air-drying, fast-tack type 
adhesives are crystal clear and 
nonstaining. One (Tygobond 40) 
is for spray applications; the 
others are easily applied by brush 
or machine coating. 


A new line of industrial adhesives 
(Ray-Bond, Raybestos-Manhat- 
tan, Inc.), including both thermo- 
setting and thermoplastic com- 
pounds, can be used for bonding, 
coating, or sealing plastics, wood, 
glass, ceramics, friction 
material compounds, leather, 
paper, insulation materials, rub- 
ber, and cork. 


metal, 
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Three-layer packets for food, cosmetics, 


drug products, etc. are laminated 


with bodied cement. (Photo, Celanese Corp. of America) 


the strength develops as_ the 
solvent evaporates over a num- 


be ol hours 


Bonding of dissimilar plastics 

Adhesive bonding is often the 
only practical method of bonding 
dissimilar plastics, but the bond is 
usually weaker than that obtain- 
able by bonding together two sep- 
arate pieces of the same type of 
material. 

The main obstacles to be over- 
come are the difference in solu- 
bility parameter, and plasticizer 
migration. To take care of SP 
differences, the adhesive should 
cover a wide SP range. This 
means it should be one of the 
amorphous materials at the left 
in Fig. 1, p. 820. Nitrocellulose 
dopes are effective for cementing 
acetate and 
cellulose acetate butyrate. Buna- 
N rubber, the butadiene-acrylo- 
copolymer, sometimes 
blended vinyl chloride 
copolymer, is utilized for bonding 
the vinyls. 

Plasticizer migration may oc- 
cur when one of the adherends is 
a plasticized vinyl or a cellulosic. 
It may cause crazing when the 
other adherend is polystyrene or 
polymethyl methacrylate. The 
most obvious remedy is to use a 
harder formula of the plasticized 
component. Sometimes it is feasi- 
ble to switch to a closely related 


together cellulose 


nitrile 
with 
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material which requires less plas- 
ticizer: from PVC to the chloride/ 
acetate copolymer, or from cellu- 
lose acetate to either cellulose 
propionate or cellulose acetate 
butyrate. 

In vinyls, the higher-molecu- 
lar-weight, straight-chain poly- 
meric plasticizers are nonmigrat- 
ing. The preferred plasticizers for 
both vinyls and cellulosics, when 
they are to be in contact with 


polystyrene or acrylics, 
those having the higher SP 
they are less likely to emig 
the lower SP resins. 


Bonding thermosets 

The thermoset resins a 
herently good adhesives ir 
intermediate, partially 
still-plastic condition. Wher 
cured, they are resistant t 
vents and cannot be bond: 
solvent cements. Generally 
can be bonded by more o 
same: phenolics by phenoli: 

But the epoxy resins will 
phenolics or polyesters to tl 
selves even more strongly 

the phenolics or polyesters th« 
selves. In the case of glass-rein- 
forced polyesters, the super 
adhesion of epoxy resins to glass 
is an additional reason for 
ploying adhesives based on epox 
resins. 

In addition to epoxies, alloys 
phenolic with Buna-N, or phe- 
nolic with polyvinyl butyral, ar 
effective for bonding phenolics to 
themselves as well as other ma- 
terials. The alloys are softer, bet- 
ter able to resist stresses than 
straight phenolic. 


Plastics to other materials 
Plastics are often bonded to 

metals, glass, paper, cloth—polar 

with high 


materials solubility 


Synthetic resins facilitate the bonding together of seporately molded styrene 


parts for housewares items. (Photo, Dow Chemical Co.) 
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TABLE |: Solubility parameters (SP) of solvents and resins (S$ 


soluble) 





benzene 
henylpentane) 
ne 
ne 
| acetate 
| methyl ketone 
butanone ) 
hloroethylene 
1,2,2-trichloroethene) 
hloroethylene 
1.1,2.2-tetrachloroethene) 
hyl acetate 
hloromethane 
|,2-dichloroethane 
xane 
lohexanone 
Cellosolve 
Acetone 
ypropyl alcohol 
Dimethylformamide 
Nitromethane 
Ethyl alcohol 
Water 


Polymethyl 
methacrylate 
(SP 


SP of 


] 
soivent 


Drying 


Polystyrene 


(SP—9.1 


medium 

medium 
fast 
fast 


fast 
medium 


fast 
fast 
fast 
medium 
medium 
medium 
fast 
medium 
medium 
fast 
fast 
medium 


Vinyl chloride Cellulose 


polymers 


(SP 


acetate 
(SP—109) 


95) 9.7) 





Fortunately, 
polymeric adhesives are 
able which contain hydroxyl 
groups or other high-SP groups 
capable of adhering to these polar 
surfaces. Among them are pro- 
teins, starches and dextrins, gums, 
polyvinyl alcohol (actually a co- 
polymer with acetate), polyvinyl 
butyral, cellulose nitrate, vinyl 
hloride copolymers with maleic 
anhydride, amino phe-. 
nolics, epoxies, and others. Those 
that are most diverse in makeup, 


parameters. many 


avail- 


resins, 


such as the epoxies and polyvinyl 


butyral, are most likely to suc- 
ceed in bonding plastics to non- 
plastics 

Composite adhesives, in which 
metal is primed with a phenolic, 
for example, and then coated with 
vinyl, are in use both here and in 
England. 

In thin laminates, bond strength 
is less important than flexibility 
ind ease of application. Envel- 
opes for drugs, coffee, etc., can be 

ide of adhesive-bonded lamin- 
ted film. The outer layer of the 

elope, reverse-printed on the 
ide surface, is cellulose acetate. 

minated to the acetate is a 

er of 0.0007-in. aluminum foil. 

nding may be accomplished 
th vinyl acetate or chloride co- 
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polymers, cellulose nitrate, or 
Buna-N rubber, in a mixture of 
marginal solubility 
parameter for cellulose acetate, 
e.g., toluene and isopropyl acetate. 
Inside, the foil is thinly coated 
with vinyl for heat-sealing. The 
package is strong, attractive, and 
impermeable to water, oil, and 
gases. 


solvents of 


Adhesive layer requirements 

Aside from covering the solu- 
bility span, the adhesive layer 
must fulfil certain rheological re- 
quirements. 

When applied, it must have a 
low viscosity in order to spread 
and to wet and adhere to the sur- 
faces. But for good cohesion in 
the cemented part, the adhesive 
layer must soon increase in vis- 
cosity or even be cross-linked. 
Several routes are available to 
reach these conflicting demands 
on viscosity. These are outlined 
as follows: 

1) Solutions (dopes, cements) 
of polymer in organic solvents. 
These give good bonding; and the 
characteristics of the final bond, 
after all solvent has been re- 
moved, are predetermined by the 
known properties of the polymer 
base. Unless at least one of the 


adherends is porous, all the sol- 
vent must be evaporated after the 
adhesive is spread on and before 
the surfaces to be bonded are 
joined together, since negligible 
solvent will be absorbed by the 
adherends. In such cases tackifiers 
may have to be added to the ce- 
ment to get good adhesion of the 
evaporated coated surfaces, and 
there is the possibility that they 
may reduce the unit strength of 
the finished bond. 

2) Polymer latices. These are 
suspensions of polymers. or 
elastomers in water. They are 
often the cheapest and most con- 
venient to use, but the bond is not 
as strong as that yielded by other 
methods. As with cements, if both 
are 


adherends impervious to 


water, the water must be com- 
pletely evaporated before the sur- 
faces are pressed together. 

3) Polymerizable monomers, 
such as methyl methacrylate. 
These are slower-setting than the 
other materials, but have the ad- 
vantage that no volatile substance 
needs to be removed from them in 
the manufacturing process. 

4) Curable-resin intermediates, 
such as urea formaldehyde, phe- 
nol formaldehyde, melamine for- 
maldehyde, epoxy, isocyanate, 
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unsaturated polyeste I 
espe ially 
their 


fastest-growing group 


the epoxies, because of 
adaptability to a wide variety of 
applications 
There will 


when an adhesive-bonded 


always be strain 
sand- 
wich is flexed or subjected to 
temperature change. If the coef- 
ficient of thermal expansion of the 
markedly different 


from that of the adherends, heat- 


adhesive 1S 


ing and cooling will cause shear 
stresses at the interfaces. If the 
adhesive is stiffer than the ad- 
herends, stresses will accumulate 
at the interfaces upon flexing, and 
failure may result. For this rea- 
son, the adhesive layer should be 
thin and somewhat less rigid than 


the adherends 
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BY GEORGE CARLYON* 


V irtually all the thermoplastics 


can be 


satisfactorily machined, 
using the same type of setup as 
is used for such soft metals as 
yellow brass, provided allowance 
is made for plastics’ greater sensi- 
tivity to heat. 

Thermoplastics are also poorer 
conductors of heat than are met- 
als, and so suffer from a greater 
buildup of heat during the ma- 
chining process. At the same time, 
they have a much greater thermal 
Finally, being 
thermoplastic, they soften or dis- 


expansion rate. 


* Vice Pres.-Mfg., Cadillac Plastic & Chemical 
Cr 15111 Second Ave., Detroit 3, Mich 


Recent Developments and References were 
prepared by the editors 
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tort at temperatures well below 
those which may be generated by 
machining. 

When these factors are ignored 
in the machining of thermoplas- 
tics, gumming or tearing of the 
binding and sticking 
of the tool may result. Excessive 
may also be introduced 
in the piece which is being ma- 
chined. 


plastic, or 


strains 


General recommendations 


Generally, these results can be 
prevented by: 1) the use of cool- 
ants wherever possible; 2) the 
use of a tool design which gives 
adequate clearance; and 3) the 


Applied Chemistry, 3, 


relat 
high speeds and at a slow 


operation of tools at 
of feed 

The following recommenda 
apply, in general, to all the 
plastics and all machining o 
tions 

Coolants: A water-soluble 
ting oil or compressed air 
which also clear chips out of 
cut—make the best coolant 
cutting tools. Other liquid « 
ants may contain chemicals 
could attack 
10% solution of oil and wate 


thermoplastics 


probably best for most appli 
tions. 

Tool design: In most cases, to 
should be set with a zero or slight 
negative rake, and should have a 
scraping rather than a cutting ac- 
tion. This tool design facilitates 
the clearance of chips. At the 
same time, it minimizes a tend- 
ency of the more resilient plastics, 
such as the fluorocarbons, to flex 
away from the tool during turning 
operations. Tools should be kept 
sharp, clean, and free of nicks and 
burrs to prevent chipping and to 
minimize frictional heat. 

Because of their high rate of 
heat buildup, plastics are often 
harder on tools than metals sev- 
eral times as hard. Wherever pro- 
duction runs will justify, carbide- 
tipped recommended 
They have a much longer life be- 
sharpenings, produce a 


tools are 


tween 
cleaner cut, and can be operated 
at higher speeds. For most ordi- 
nary machining operations, high- 
speed steel tools specially de- 
signed for use with plastics are 
also available. 

Tool operation: Tools should be 
run at as high a rate of speed as 
practical. Experience will deter- 
mine the proper rate. Before 
starting production runs on any 
unfamiliar plastic, a few sample 
parts should be made. A smooth, 
continuous flow of ribbon-type 
shavings is evidence of good pro- 
cedure. The tool is operating too 
fast or otherwise overheating if 
it produces scorched, stringy, ©! 
web-like chips. 

The feed should be uniform and 
moderate. If the feed is uneven 
the piece may become marked 
Attempts to remove too much 
material at one cut will result in 
chipping, chattering, or other 
damage to the piece. On turning 
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POLISHED FLUTES 


Fig. 1: Schematic drawing of 
drill used for thermoplastics. 


(Sketch, Rohm & Haas Co.) 


perations, a light finishing cut 
ll produce a smooth, semimatte 
nish, requiring little or no pol- 
ishing for most applications. 
When close tolerances are re- 
quired, thermoplastic parts should 
be inspected at a standard tem- 
fa ¥F.). The 


part should be stress-relieved at 


perature (usually 
critical stages in the machining 
process. Since the piece may ex- 
during 


pand considerably 


longed machining, allowance must 


pro- 


be made for the subsequent con- 
traction on cooling. It is wise to 
make the final sizing cuts after 
the piece has cooled completely 
to room temperature. 


Specific recommendations 


Acrylics and nylon machine 


very well—better than many 
metals. Properly annealed parts 
have been made to tolerances of 

0.0005 inch. 

Nylon is highly water-absorb- 
ent. When close tolerances are 
required, it is boiled in water 
before machining until it has a 
moisture content equal to that 
which it will have when it is in 
service. 

Fluorocarbons and polyethylene 
also machine well but require 
more care to hold close tolerances 
because of their exceptionally 
high rate of thermal expansion 
and their flexibility. For turning 
operations on _ these plastics, 
enough stock must be left for an 
idequate cut, or the tool may 
imply slide over the piece, elas- 
compressing it without 
itting it. 


tically 


In their most common gages— 
p to 4%-in. in many cases—ace- 


te, vinyl, high-impact styrene, 
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RECENT DEVELOPMENTS 


Beside-the-press grinders (Mod- 
els 3X and 3XX) of the new 
foremost grinders have extra- 
large throats and are especially 
designed for grinding scrap 
molded parts as well as trimmings 


sheet. The 
3X has a throat opening of 10 by 


from thermoformed 
16 in. and is powered by a 5-hp. 
3XX has a 


throat opening of 10 by 24 in 


motor, while the 
and has two 5-hp. motors. The 
Rainville Co., 224 Seventh St., 
Garden City, N. Y. 


The “Flying Cutter” is a circular 
saw that has virtually no dip or 
gullet between its teeth. The car- 
bide teeth are welded into the rim 
of the saw blade in such a way that 
they protrude slightly above the 
circumference. This construction, 
it is claimed, eliminates grabbing 
and saw-cut flash. It is satisfac- 
tory for thin plastic extrusions 
that cannot be cleanly cut with 
conventional saws. Ten to thirty 
times as many cuts can be made 
between sharpenings as with con- 
ventional blades. Lemmon and 
Snoap, Grand Rapids 4, Mich. 


A roller-type die cutter will cut 









parts from continuous roll stock 
up to 72 in. in width. The roll 
stock is fed 
driven pinch rolls that pull a pre- 


between power- 
determined length of stock from 
the supply roll. The loose stock 
trips a switch that moves the cut- 
ter roll to the rear of the machine 
while two other pinch rolls pull 
the stock onto the cutter bed ove 
the dies. The cutting roll then 
traverses the bed, making the 
cuts. Falls Engineering & Ma- 
chine Co., 1734 Front St., 
hoga Falls, Ohio. 


Cuya- 


A new drill for sheet plastics 
(Roto-Bor) is a 


proach to the problem of cutting 


different ap- 


holes in a thin sheet, something 
difficult to do 
drills. It consists of two rotating 


with standard 
points centered on a shaft having 
a pointed retracting positioning 
tip. Mounted in any drill press o1 
hand drill, it cuts through the 
sheet around the circumference 
of the circle only, in somewhat 
the fashion of a hole saw. Result 
is a clean cut and an accurate, 
chip-free hole. Jancy Engineering 
Co., 508 S. Pine St., Davenport, 


lowa 









fluorocarbons, polyethylene, and 
nylon may be punched, blanked, 
or sheared to size. 
General-purpose polystyrene is 
highly brittle and must be worked 
with a coolant and slow feeds. 


Annealing is definitely desirable. 


Sawing 

Most of the saws used for cut- 
ting metals may be used for plas- 
tics. Where the 
production do not justify carbide- 
tipped blades, steel 
blades designed especially for the 


economics of 
high-speed 


cutting of plastics are available. 
Steel blades should be hollow- 
ground. Carbide blades, particu- 
larly for circular saws, are rec- 
ommended with 
advance” teeth, designed so that 
alternate teeth start and finish the 


“square and 


cut. A coolant is not needed in 
most cases with carbide tools. 
Circular saws produce best re- 








sults on long, straight cuts 01 
thick material. To minimize chip- 
ping, the saw blade should project 
above the table just a little higher 
than the material’s thickness 

A panel saw, or traveling cir- 
cular saw, produces best results 
on stacks of several sheets or sin- 
gle sheets over 2 or 3 ft. long, on 
sheets with vulnerable surfaces 
(such as unmasked acrylic), or on 
trimming of irregular edges. The 
saw is moved by hand crank o1 


Fig. 2: Recommended cutting 
edges to be used on resilient, 
rigid thermoplastics materials. 


(Drawing, Bakelite) 
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Heavy flexible vinyl! sheet can be sheared to size with sharp-edged steel rule 
dies at room temperature. Rigid vinyl should be heated before shearing 


power along guide rails above the 
work, while the sheets remain 
stationary, usually under a hold- 
down bar. 

Band saws are used to cut 
curves in flat sheets or for rough 
trims of formed parts. Though not 
as accurate as circular saws for 
straight cuts, they can be used on 
short cuts and run cooler than 
circular saws. 

Special band saws, known as 
skip-tooth or buttress saws, have 
especially for 
They 


have coarse teeth and extra-wide 


been developed 


plastics and soft metals. 


gullets to give clearance to the 
large plastic chips. 

For most plastics the higher 
the speed in ft./min. of blade 
travel the better the resulting cut 
will be. 

Jig saws may be used to cut 
closed holes or small radii in thin 
stock, whenever other methods 
are not Blade tooth 
clearance should be sufficient. 


practical. 


Routers 


Routers are used to shape 
curved sections or to cut formed 
parts to size. Smooth cuts can be 
obtained by using straight, two- 
flute cutters at high spindle 
speeds and_ slow-to-moderate 
feeds. When portable routers are 
used for cutting, the sheet or part 
should be clamped to a table. If 


many identical pieces are to be 
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cut, a templet can be used both 
as the bearing surface and guide 
for router. 


Drilling 

Twist drills specially designed 
for thermoplastics are readily 
available. These provide maxi- 
mum clearance for the cutting 
edges. They have a zero or nega- 
tive rake angle, and extra-wide 
highly-polished flutes and lands 
A drill design with much longer 
flute leads than are convention- 
ally used will permit the at- 
tainment of higher production 
speeds. 

The work should be securely 
held and a slow, careful feed used 
when “breaking through” to avoid 
chipping. 

In deep holes, the feed should 
be slowed, and drills should be 
backed out frequently, to clear 
the chips and avoid excessive heat 
buildup. 

Compressed air can be used as 
a coolant for holes of moderate 
depth. Water-soluble oil can also 
be readily squirted into the hole 
by means of plunger-operated oil 
cans. A pilot hole may be drilled 
and filled with a wax stick. The 
wax acts as a lubricant and sup- 
ports and expels the chips. In 
transparent plastics, this method 
produces smoother and more 
transparent holes. 

In deeper holes, a jet or oil- 


we 
J \ 5 
t { 


hole drill will feed solul 
coolant directly to the | 
point. 

Large-diameter holes c:; 
cut with hollow end mills, fl 
ters, or hole saws, or they ¢ 
bored 


Turning, threading, tappir 

Standard machines can be 
for most thermoplastic tu 
and threading operations. 
should have a zero-to-slight 
ative rake and should be ke; 
sharp as possible to insure « 
cuts. Threads can also be 
cut. Alignment of the work 
die must be perfect to obtair 
results. 

In turning the resilient plasti: 
such as nylon which produc 
continuous chip that may 
around the work, a chip break: 
can be ground on the tool to ov: 
come the problem. 

Taps for thermoplastics should 
have a slight negative rake an 
should 
slightly 
gives better clearance of chips 
and avoids cracking at the root 
of the thread. Standard taps and 
dies for copper and brass may b 
used, if thus modified. 

A special tap has been designed 
for plastics and soft materials. It 


produce threads wit} 


rounded grooves. This 


has two flutes and two cutting 
edges, instead of the usual four 
to facilitate chip removal. 
National series coa:se threads 
should be used wherever it is 
found to be possible. 
Taps should be backed out pe- 


Threads are easily turned on 
cast acrylic rod. Tools used 
should generally have a zero- 
to-slight negative rake 
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Taps for use on thin acrylic 
sheets should be backed out 
periodically to clear the threads 
of chips and to avoid stripping 


riodically to clear the threads of 
chips and avoid stripping. Lubri- 
cants should always be used. In 
some cases, a wax stick inserted 
into the drill hole prior to tapping 
will serve as an adequate lubri- 
cant and also serve to expel chips. 
In clear plastics, this also pro- 
duces a cleaner, more transparent 


thread. 


Shearing, blanking, punching 

In relatively thin sheets, most 
thermoplastics can be sheared, 
blanked, or punched to size with 
sharp-edged steel rule dies more 
economically (in quantity) than 
they can be sawed or drilled 
Standard hand or power presses 
or slitters can also be used. 

Small nonprecision parts can 
be punched out in a single opera- 
tion. High speeds are possible 
with well-made dies. Steel rule 
dies may be operated in presses 
similar to those used in the print- 
ing industry, the rubber or leath- 
er industry, or in standard metal 
punch presses. 

For large production quantities, 
tolerances, and/or the 
heavier-gage materials, all-steel 
dies operated in standard metal 
punch presses would be the proper 

Blanking, even in heavy thick- 
nesses, is highly economical when 
intricately shaped parts are to 
be formed and dimensional toler- 
ances are not too close. 

Shearing or blanking of thin 
sheets in stocks is not recom- 


closer 
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mended with most plastic mate- 
rials because the sheets tend to 
adhere at the edges. 

Specific recommendations for 
cutting plastics sheets are as fol- 
lows: 

Acetate, butyrate, flexible vinyl, 
and polyethylene, in thicknesses 
up to 4-in., may be cut at normal 
room 


temperatures by many 


means, including simple hand 
snips. Acetate patterns may be 
scored with a sharp knife and 
then snapped out of the sheet 
This is often used to make intri- 
cate templets. 

Rigid vinyl, above 0.015 in. in 
thickness, should be heated to 
about 160° F. before blanking or 
shearing. 

High-impact styrene can be cut 
cold with blanking dies in many 
cases. Where intricate shapes are 
to be cut, it is advisable to heat 
to 160° F. 

Nonprecision parts of nylon up 
to ¥% in. and fluorocarbon or poly- 
ethylene parts up to 4 in. can be 
punched or blanked cold from 
sheet or strip in many cases. If 
cracking occurs in nylon or fluor- 
ocarbons, it can be overcome by 
preheating the strip or soaking 
it in water. 

Punching and shearing of regu- 
lar polystyrenes has not been 
found practical in most cases 
However, oriented polystyrene 
sheeting can be punched and 
sheared readily. 


Grinding 

Thermoplastic rods can be pro- 
duction sized by centerless grind- 
ing to tolerances as close as 
+0.0005 inch. A silicon carbide 
wheel with an open grain is used 
in a water jet. Abrasive wheels 
are not normally used for cutting, 
as they tend to burn the stock. 


Finishing 

After fabrication, most articles 
require some form of finishing 
to remove tool marks and restore 
natural luster to the material. 
Care in the final machining cut 
will minimize the amount of fin- 
ishing required. 

The friction of buffing, sanding, 
or polishing too long or too vigor- 
ously in any one spot can gener- 
ate enough heat to burn or soften 
a thermoplastic surface. The part 
should be kept constantly in mo- 





tion relative to the wheel to keep 
heat buildup to a minimum. The 
direction of buffing should be 
changed often. Machine sanders 
for finish work should be run 
with coolant 

Filing: A “Vixen” file, such as 
is used on aluminum and other 
soft metals, with deep, single-cut 
coarse teeth, is effective in work- 
ing thermoplastics. Files designed 
specifically for plastics materials 
are also available. 

Sanding: Where sanding is in- 
dicated, a coarse wet or dry sand- 
paper is used, followed by suc- 
cessively finer grits until a satin 
finish is obtained. Wet sanding is 
usually most desirable. 

Ashing and buffing: Ashing is 
a semifinishing operation on a 
cotton or muslin wheel with a 
slurry or paste of fine pumice and 
water. It will remove most light 
scratches and saw marks without 
prior sanding. The part should be 
washed after ashing or buffing to 
remove excess compound. 

Finish wheels: Following ash- 
ing, buffing with Tripoli or a 
chrome-coloring compound, fol- 
lowed by a soft loose wheel on 
which no abrasive is used, will 
give a high luster. For the final 
operation, a coat of wax, prefer- 
ably antistatic, is sometimes ap- 
plied. This is preferred for many 
applications because of its water- 
resistance and nonattraction to 
dirt or dust particles. 

Solvent polishing: Acetates, bu- 


Large holes are blanked into 
high-impact styrene sheet with 
steel dies. The 10-gage sheet 
can be worked cold without 


any damage to the sheet 
























































tyrates, and the acrylics are 
sometimes polished by immersing 
the parts for a few seconds in 
acetone, butyl acetate, ethylene 
di-chloride or other proper sol- 
vents, or by exposing them to the 
solvent vapor in a vapor cham- 
ber. The solvent reacts with the 
surface of the plastic and forms 
a film which dries to a high gloss. 

Acetate or butyrate articles 
may also be wiped with a cloth 
which has been dipped into a 
solution of 95% isopropyl alcohol 
and 5% methyl Cellosolve acetate. 
The cloth 
ifresh before wiping each piece. 
volatility of 


should be saturated 

Because of the 
most solvents, adequate ventila- 
tion must be provided to elimi- 
nate inhalation of the harmful 
vapors, and precautions taken to 
avoid fire or explosion. 

Acrylic parts which have been 
solvent-polished or flame-pol- 
ished should be thoroughly an- 
nealed at maximum temperature 
to prevent crazing 

Flame polishing can be used 


for the polishing of acrylics, par- 
ticularly for slots and inaccessible 
areas. An oxy-hydrogen flame is 
used, with nozzle held about 4 to 
6 in. from the stock and moved 
along slowly (about 4 in./sec.). 
Too slow a speed will overheat 
and may result in slight bubbling 
of the surface; a second applica- 
tion of the flame—after the mate- 
rial has cooled—will usually re- 
store the surface. 

Acetylene flames should not be 
used as they tend to deposit car- 
bon on the surface being polished 
and on adjacent areas. 
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DECORATING MOLDED PLASTICS 





BY LLOYD E. PARKS* 


While painting is the last in a 
long series of steps in producing 
decorated plastics parts, quality 
and ease of decoration are de- 
pendent on all previous opera- 
tions. Agreement through com- 
promise must be reached between 
the artist and the engineer, both 
making such changes as are nec- 
essary to produce quality parts 
practically and economically. 


Design and molding 

Plastics parts must be molded 
relatively free of stresses to avoid 
unnecessary crazing or cracking 
in use. Stresses may be intro- 
duced when parts are machined, 
flexed, shocked by impact, or sub- 
abrupt and uneven 
changes in temperature or the 
action of certain solvents. Craz- 
ing results in distinct surface 
cracks or minute frostlike inter- 
nal cracks when stresses exceed 
the tensile strength of the plastics. 


jected to 


* President, Parks & Co., 205 S. Church St., 
Charlotte, N.C., and Associate, Logo, Inc 


12933 S. Stony Island Ave., Chicago 33, II. 
Recent Developments were prepared by the 

editors. 

Numbers in parentheses link to numbered Ref- 

erences at the end of this chapter, p. 834. 
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If when local stresses are present 
but are less than the tensile 
strength of the plastic, the part is 
under strain and may appear per- 
fectly sound but may crack or 
craze at a later time if additional 
stresses, sufficient to exceed the 
tensile strength, are introduced. 
Quality parts must be molded 
relatively strain-free and this is 
particularly important if they 
are to be decorated by painting 
(1). 

If parts are to be decorated on 
the second surface, assembly lugs, 
reinforcing ribs, metal inserts, 
knockout pins, and sprues must 
be located with care since they 
may show through the clear plas- 
tic and spoil the effect. If parts 
are to be spray painted in more 
than one color, edges and corners 
must be sufficiently sharp to in- 
sure close fitting of spray masks. 
Narrow deep grooves and small 
holes must be sprayed at a very 
small angle which tends to fill 
the bottom of the groove or hole 
without coating the side. Paint 
tends to pull away from small 
raised angles, making them more 


difficult to spray than large 
or areas which have round: 
faces. 

If a part is to be silk sc 
the area must be flat or a 
smoothly curved. If letters 
be filled by the spray an 
method, they must be suffix 
deep to avoid wiping th: 
paint from the indentation 

If parts are to be dec 
completely or in part b 
stamping, the method of 
stamping should be deter: 
in advance and the part des 
for the operation. 


Annealing 

Even with the best of cd: 
and molding techniques, many 
parts must be annealed to avoic 
rejects on the paint line. Som« 
molders anneal ail plastic parts 
others anneal only those that can- 
not be molded sufficiently free of 
strain for decorating. In the cas¢ 
of the latter, the decision to an- 
neal comes after all attempts to 
adjust paint solvents and molding 
cycles fail to produce parts satis- 
factory for decorating. 

The most satisfactory method 
of annealing is to apply heat at a 
relatively low temperature for a 
long period of time. Polystyrene 
is commonly annealed at approxi- 
mately 140° F. for 4 to 8 hr., de- 
pending on the type and size of 
the part. Acrylic parts may be 
annealed at 135 to 160° F. for 
varying lengths of time depend- 
ing on the type of part and the 
type of acrylic plastic. Parts of 
either acrylic or polystyrene may 
be taken directly from the press 
and dipped into hot water for an- 
nealing. Seven to 10 min. at 140 
to 180° F. should be sufficient for 
most parts. However, the precise 
temperature and time cycle must 
be worked out separately for each 
part. 

There is a chance of warping 
parts in the annealing operation 
and in some cases it is necessary 
to clamp them in a jig to maintain 
shape. 

When annealing in a _ water 
bath, it is common practice to use 
a small amount of detergent to 
promote wetting of the part and 
rapid draining as parts are re- 
moved from the bath. Such wet- 
ting agents may also serve to re- 
duce static electricity on the part 
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TT RECENT DEVELOPMENTS 


ns of genuine sterling silver, 
or gleaming nickel can now 
lied directly to black or 
materials. The 


1 plastics 
is applied electrolytically 
; guaranteed not to chip or 
ff under normal use and 
G.M.C. Process Corp., New 
N.Y 


Rubber-faced design rollers for 
graphic printing of continu- 
over-all 
lable as lightweight, slip-on 

D-Mount” sleeves. Made of a 

light-metal alloy, the sleeves are 

designed to fit interchangeably on 

a special shaft built to insure very 

close tolerances. Disassembly is 

simple, permitting rolls to be 
stored while the shaft is in use 


with another roll. The rubber 


designs are now 


printing surface is molded to the 


customer’s design and vulcanized 
to the metal backing. Available 
for single- and multi-color de- 
signs in face sizes up to 90 in. and 
diameters up to 9 inches. Moss- 
type Roller Co., Inc., Waldwick, 
N. J. 


The Kensol 60 roll-leaf stamping 


press applies permanent, fine- 


quality trademarks, decorations, 
directions, etc., on almost any 
kind of plastics, including therm- 
osets. It will mark both flat and 
high (up to 5.5 in.) items and has 
a wide range of pressures ob- 
tained by using two air cylinders 
in the imprinter drive. (One can 
be inactivated when making light 
imprints.) Dwell is electrically 
timed. Head and roll-leaf attach- 
ments come in two sizes: 6 by 8 
and 8 by 12 in., with larger sizes 
available on special order. A 6- 
or 12-station turntable attach- 
ment is one of several feeders 
available. Olsenmark Corp., 124- 
132 White Street, New York 13, 
x. F. 


A flocking machine weighing only 
80 Ib. 


compactness, a tilting supply hop- 


features, aside from its 


per that makes it easy to empty 
unused flock or to change quickly 
from one color to another. The 
machine has only two moving 
parts: a sparkproof blower and 
a long-stroke magnetic-vibrator 
feed mechanism that is built into 
the feed hopper. The feeder is 
wired so that it cannot operate 
unless the blower is running, thus 





preventing overloading and clog- 
ging of the blower. Once-a-yeai 
cleaning is sufficient for both the 
totally enclosed motor and the 
feeder. The unit is used in con- 
junction with an adhesive spray 
gun: the operator can spray ad- 
hesive with one hand and apply 
flock with the other. Progressive 
Equipment Co. (PECO), 8625 
Mackinaw, Grand River, Detroit 
4, Mich. 


In this combined spray _ booth, 
spray painter, and mask washer, 
parts to be sprayed are fitted into 
workholders—which may also act 
as masks—-and mounted on the 
machine spindle. As many as four 
guns spray paint on the spinning 
part. Speed of rotation ranges 
from 40 to 400 r.p.m. and the 
pedal-activated guns stop auto- 
matically at the end of a timed 
period. One mask is automatically 
washed in an agitated solvent bath 
while the alternate is being 
sprayed. This procedure is safer 
for the operator and less likely to 
damage fine wire bridging on 
masks. Conforming Matrix Corp., 


364 Toledo Factories Bldg., Toledo 
2, Ohio. 





and thus reduce the amount of 
dust collected between annealing 
and decorating. Such wetting 
agents should be selected with 
extreme care, since they remain 
on the part and may adversely 
affect paint adhesion. 


Cleaning the part 
It is desirable that plastics parts 
be designed so they can be molded 
relatively strain-free without the 
use of mold lubricant. Mold re- 
lubricants interfere with 
paint adhesion and must be re- 
moved (Fig. 1, p. 830). Moderate 
amounts of stearate lubricant may 
be removed with solvents which 
) not attack the plastic surface. 
silicones are more difficult to re- 
ve with solvents. The Dow 
emical Co. (2) recommends a 
lution of 4 oz. of Oakite No. 24 
1 gal. of water for removing 
cone lubricant. A 20-min. im- 
rsion of the molded part in the 


lease 
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solution at 145° F. is recom- 
mended, followed by a_ water 
rinse. This solution will also re- 
move stearates and other con- 
taminants. 

Parts should also be dust-free 
for decorating. It is helpful to dip 
the parts in an antistatic solu- 
tion immediately after molding to 
reduce the amount of dust con- 
tamination between molding and 
painting. Antistatic agents which 
do not adversely affect the paint 
adhesion must be chosen. 

Some parts are wiped just be- 
fore painting to 
and other contamination. 


remove dust 


Paints used 

Plastics differ in physical and 
chemical properties, and these dif- 
ferences affect the type of paint 
required. It is, therefore, impor- 
tant to select a paint specifically 
for the plastic to be decorated. 


In the plastics industry the 


term “paint” is used broadly to 
cover beth lacquers and enamels 
(3). Lacquers are particularly 
desirable for use on thermoplas- 
tic surfaces since the film hard- 
ens without baking. This elimi- 
nates the possibility of heat 
shrinkage and warpage of molded 
Also, 


cause of blotches or errors in 


parts. parts rejected be- 
painting can usually be reclaimed 
quite easily by removing the paint 
with a combination of paint 
solvents inactive toward the plas- 
tic. Enamels harden by solvent 
evaporation and subsequent oxi- 
dation or polymerization or both. 
Enamels may be considered as 
thermosetting and are particu- 


larly useful for thermosetting 
plastics such as phenolic, poly- 
ester, urea, and melamine where 
reasonably high baking tempera- 
tures can be tolerated without 
damage to the plastic part 


Colors: Plastics parts are deco- 
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Fig. 1: Mold release lubricants interfered with paint adhesion in the piece on 


the left. The numerals are depressed into the second surface, painted in a 


light color, and viewed through the plastic 
or pulled away from the corners in the bottom of the 


the paint ‘bridged, 


The white areas indicate where 


numerals. It is necessary that lubricants be removed before painting 


rated to make them look better; 
in most cases the paint serves no 
other purpose. Accordingly, color 
is most important. To facilitate 
production color matching and 
color control, it is recommended 
that designers use a reasonable 
number of more 


than three or four at the most, in 


pigments, no 


arriving at colors. It is most 
important to work with single 
pigment colors in blending at the 
design stage. It is a mistake to 
blend three or four matched col- 
ors, each of which may contain 
three or four pigments and expect 
an exact or even an approximate 
match in production. 


Preparation for use: Paints are 


mixtures and in all cases it is nec- 
essary to stir well before using to 
assure uniformity. Unless careful 
study is given to selecting an al- 
ternate, the recommended thin- 
ner should always be used. Adhe- 
sion, gloss, humidity blush resist- 
ance, cratering orange peel, etch- 
ing (Fig. 2, p. 831), crazing, dry 
time, and stability of the paint 
system may depend on _ the 
thinner 

Control: In setting up a deco- 
rating job it is important that 
paints be evaluated thoroughly 
and specified to meet the require- 
ments of the appplication. Such 
points as grease resistance, hu- 
midity resistance, stain resistance, 
light resistance, heat resistance 
(Fig. 3, p. 832), abrasion resist- 


ance, gloss, adhesion, viscosity, 
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and percent solids should be 
checked. Once the decorating job 
is under way, it is impractical to 
check all these points on each 
Such 
control is unnecessary since it is 
improbable that basic errors in 
formulation will occur that can- 
not be detected by less extensive 
routine control. 

However, each batch should be 
thoroughly mixed and checked 
for color. If special thinners or 
used to correct 


incoming batch of paint. 


retarders are 
problems in production, the color 
should be watched to catch any 
irregularities that might arise 
from improper compounding. 
Production parts should be 
checked by visual inspection and 
a spot check should be made for 
adhesion. Many companies have 
accepted transparent Scotch tape 
#600 and masking tape #202 
(Minnesota Mining and Manufac- 
turing Co.) as the standard ma- 
terials for the adhesion test. 


Methods and equipment 

In decorating molded parts, 
color is added by spraying, silk 
screening, dipping, rolling, or hot 
stamping. Basically these are the 
same methods used for years in 
decorating other surfaces (4, 5). 

Spray coating: Spray coating 
is widely used for decorating all 
types and sizes of plastics parts. 
The method is particularly adapt- 
able for painting large areas and 
uneven surfaces and for the ap- 


plication of multiple colors 
use of spray masks. Spray 
ing is quite economical as a 
rating method and produ 
is high in well-equipped 
shops 

Suction feed guns and r 
ably small suction cups ar: 
monly used in spraying 
areas and parts in short 
Uniformity of the paint fil: 
pends on careful adjustme 
paint viscosity, air pressur¢ 
upon the gun opening. 

Pressure feed tanks are 
almost exclusively for sp 


large areas or in long run 


quiring a large volume of paint 
The tank is connected directly to 
a conventional hand or automatic 
spray gun by a fluid hose and 
the paint is forced from the tank 
to the gun by air pressure. Since 
pressure feed tanks are station- 
ary in operation they should be 
equipped with air agitators to 
keep the paint well mixed. This 
is particularly important in the 
spraying of paints in which par- 
ticles such as pearl essence and 
metallic powders have been sus- 
pended. 

Uniformity of spray application 
is particularly important in spray- 
ing metallic and pigmented me- 
tallic finishes. If one panel is 
sprayed extremely dry and an- 
other extremely wet, the colors 
may differ appreciably due to the 
difference in the degree of flood- 
ing of the powder. If sprayed dry, 
the film may be almost immobile 
when it hits the plastic, thus 
allowing very little flooding or 
orienting of the powder. If the 
film is extremely wet, the powder 
may flood excessively, giving a 
quite different color. (Fig. 4, 
p. 833.) 

For spray application, paint 
is usually thinned to a standard 
viscosity suitable for the particu- 
lar job. It must be thinned suffi- 
ciently to spray, yet the resulting 
film must be viscous enough to 
hang on corners and edges when 
the paint hits the part. This is ac- 
complished by use of a low boil- 
ing solvent which evaporates be- 
tween the spray nozzle and the 
plastic surface, allowing for an 
increase in viscosity in the paint 
before it hits the surface. Extra 
high boiling, high boiling, and 
much of the intermediate boiling 
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ts strike the plastic part 


the paint as it is sprayed 
yntrol the properties of the 
int film. Groups of solvents 


assified in Table 1, below. 


ay masks 


tc may he decorated with 


al colors by a series of suc- 
e spray operations using a 

of electroformed metal 
cs that 

other 
ally there are 
asks. The lip mask may be 


shield certain areas 


areas are painted. 
three types 

for spraying depressed de- 
ns. in which case it is form- 
tted to the area around the de- 
ession with lips extending down 

side walls of the depression. 
\ variation of the lip mask is 
ised for shielding raised or em- 
while the 
is painted. Here 


bossed designs sur- 


unding area 
gain a lip extends down the side 


Usually it is desirable to 


valls 
have two colors meet on these 
vertical walls rather than at the 
surface edge of the area being 
masked. The plug mask fits snugly 
in a depressed area to protect it 
while the surrounding area is 
being sprayed. It does not have a 


lip. The block 


paint to the general area of a 


mask confines 
small design or group of designs 
and is commonly used in filling 
operations where excess paint 
must be removed by wiping. 
Electroformed lip 
masks must fit accurately for good 
work and this usually means a 
different set of 
mold Accordingly, it is 
highly desirable to have masks 


and plug 


masks for each 


cavity. 


fitted to good production parts. 
Masks should be handled with 
reasonable care in operation and 
should be held snugly to the parts 


while the paint is being applied. 
A poor fit allow paint to 
blow by with a resultant clean- 


will 


up cost on a sloppily decorated 
part 
held 


gravity 


Precision masks may be 


in place by hand and 


However, there are many ail 


clamping devices available for 
holding them in contact with plas- 
tics parts for decoration. 

The book-type lip mask in Fig 
3S, p. 833, is painting 
the wide dark stripe around the 
center and the narrow dark stripe 


used for 


around the top of the model bus 
body. The part is located on a 
nesting block and again the mask 
is closed by a pedal-operated air 
clamping type arrangement. 

.Masks of several different types 
may be required to decorate one 
part. 

Paint accumulates on masks as 
successive parts are sprayed and 
must be removed at regular in- 
tervals for good production. The 
number of parts that can be 
sprayed before’ the 
washed will depend on the job 
and to a certain extent on paint 
under the 

must be 


mask is 


formulation. However, 
best conditions, masks 
cleaned quite often. This may be 
done with a solvent such as ace- 
tone and a hand-brush operation 
or with one of various types of 
automatic mask washers. 


Screen process printing 

The general subject of screen 
process printing ha: been covered 
in detail by Kosloff (6) and most 
of the general technology is use- 
ful in decorating plastics. 

The process is used extensively 
for printing both flat and curved 
surfaces on a wide variety of 
molded parts. It is particularly 





TABLE |: Classification of paint solvents 





Low boilers 


Methanol 

Ethyl acetate 
Isopropyl acetate 
Acetone 


Isopropyl! alcohol 

Sec-butyl acetate 

Methyl Cellosolve 

Methy] isobutyl 
ketone 

Methyl ethyl 
etone 

Hexane 
ptane 


Toluene 


VM & P naphtha 


Intermediate boilers 


High boilers Extra high boilers 


Cellosolve acetate 
Butyl Cellosolve 
Butyl lactate 
Methv! carbitol 


Amy] acetate 
Butyl acetate 
Butanol 
Diisobutyl ketone 


Xylene SC-150 
SC-100 
Methyl Cellosolve 


acetate 
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Fig. 2: Since metalizing accen- 
tuates defects, proper lacquer 
base coat must be applied be- 
fore metalizing to get good fin- 
ish (left) (brightness shows as 
black); improperly thinned coat 


causes defects (right) 


adaptable for multi-color deco- 
rating by successive screening op- 
erations with a series of different 
economical 


screens. It is more 


than spraying for decorating 
elzborate designs. 


The 


screen 


basic equipment used in 


process printing is the 
screen, commonly called the “silk 
screen,” regardless of the fabric 
used in its construction, and the 
squeegee which is used to force 
paint through the design in the 
screen to the part being printed. 

The taut 
woven fabric securely attached to 


screen consists of a 
a rectangular wooden framework 
and carefully masked with a sten- 
cil in a manner that will allow 
paint to be pressed through the 
fabric only at areas where the 
stencil is open. 

Woven silk, 


stainless steel, 


nylon, copper, 
and many other 
used in making 
blank screens. Nylon has replaced 
silk and is perhaps the material 


materials are 


most commonly used in screens 
for printing molded plastics parts. 
The of fabrics used in 
screens for such work usually 
varies from 125 to 150. However, 
screens are commonly classified 
by the number classification of 
the fabric used. By this system, 
numbers 12, 14, and 16 screens 
are most common. As the num- 
mesh of the 
screen becomes finer, with a re- 
sultant thinner film of paint on 
the printed part. Thin films give 
better detail but may resu't in 
poor hiding. 
Design printing: 


mesh 


ber increases, the 


For design 
printing, a stencil must be added 
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PANEL 1 


Fig. 3 


PANEL 2 


Important consideration in selecting lacquers is heat resistance. In 


metalized panels above (brightness shows as black), three different lacquer 


systems were used. Panel 1 failed after 15 min. at 170° F.; 


panel 2 failed 


after 30 min. at 210° F.; panel 3, under the same conditions, did not fail 


to the blank screen. This may be 
accomplished by several meth- 
ods. However, simple water-ad- 
hering film and _ photographic 
stencils are generally used in 
screens for printing molded parts. 
Sheet stock designed for water- 
adhering film stencils is available 
Craftint Mfg. Co., 


Cleveland, Ohio, and other sup- 


from The 
pliers. It consists of a water- 
soluble film backed with a thin 
sheet of plastic or specially pre- 
pared paper. 

Photographic screens are used 
extensively and are particularly 
desirable for intricate designs. 
Essentially the process is quite 
similar to printing a snapshot 
from a negative. The commonly 
used positive film is called “car- 
bon tissue” and consists of pig- 
mented gelatin emulsion, or a 
similar colloidal film supported by 
a backing which can be a flexible 
plastic. 

Applying the paint: The squee- 
gee is a tool used to force paint 
through the design area of a 
screen in the painting operation. 
It is made of solvent-resistant 
material and is equipped with a 
handle for hand operation or with 
a holding device which can be 
designed to be used in machine 
operation. 
usually 


thick and 


The squeegees are 
about 0.25 to 0.50 in. 
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for good printing the working 
corners must be kept sharp by 
sanding the bottom or working 
end. A small vertical jig with a 
slot about as wide as the thick- 
ness of the squeegee and with 
fine sandpaper in the bottom is 
useful for this operation. Squee- 
gees must be kept clean and it is 
desirable to have a different one 
for each color. For a particular 
operation, the squeegee should be 
slightly shorter than the inside 
of the screen frame to allow ease 
of operation, but it should always 
be long enough to cover the en- 
tire design area in just a single 
stroke. 

The flat plastic part is placed 
under the screen, in register, and 
the screen adjusted f: a clear- 
ance of approximately % inch. 
This clearance serves the purpose 
of allowing a line contact as the 
pulled across the 

pressure in the 
printing operation. The operator 
takes the squeegee firmly, pref- 
erably in both hands, and dips it 
into the paint, leaving a small 
amount in front of the squeegee 
along its entire length. It is then 
pulled forward over the design 
with an even stroke and enough 
pressure to make a line contact 
with the plastic part as it moves. 
The squeegee is returned to the 
back, the screen lifted, and the 


squeegee is 


screen under 


printed part is then rem 


Good screening paints o1 

are available for use on p 
cally every type of plastic 
cluding polyethy 
Paint must be selected, howe 
for the particular job and fo: 
plastic to be decorated. Ge: 
ally speaking, lacquers are n 
desirable than enamels for p: 


treated 


ing thermoplastics, as was 
case with spray finishing. En; 
els are generally more desir: 
than lacquers for thermosets 

Some molded plastics parts 
screened by automatic oy se 
automatic setups when volt 
production is required. This 
particularly true of parts such 
bottles and containers which often 
have curved surfaces. 


Dip coating 

Dip coating is economical ar 
is used widely in decorating 
novelties, toys, and other objects 
that require only one color and 
are so designed that excess paint 
will drain off without being 
trapped. From the standpoint of 
appearance, dipping gives a very 
uniform paint film but it should 
be noted that rapid production 
prohibits application of uniform 
paint thickness. If parts are with- 
drawn from the dip tank at a rate 
faster than they drain, the film 
will be thicker at the bottom and 
excess paint will remain on the 
bottom edge as a line or tear 
Such tears may be removed by 
spinning the part or by hand 
wiping at some extra cost. For 
large scale production it may be 
desirable to remove parts slowly 
for better drainage. 

When pigmented paints are 
used, some method of agitation 
must be arranged to assure uni- 
formity of the mixture. This may 
be accomplished by pumping ma- 
terial from the bottom to a point 
just beneath the top surface of 
the paint mixture or it may be 
done with a mechanical agitator 
as long as the formation of air 
bubbles is avoided. 

The solvent system of dip fin- 
ishing must be adjusted to allow 
good flow-out and drain without 
sagging. The gel time and film 
thickness may be _ controlled 
somewhat by use of low-boiling 
solvents which serve to reduce 
the viscosity of the paint in the 
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Fig. 4: Although paint was kept well mixed, panel at left, sprayed ‘‘dry,”’ 
lighter and less grainy than panel at right, sprayed very wet. Flooding 


s most likely to occur with paints of low viscosity. (Photos, Logo, Inc.) 


dip tank but evaporate rather 
rapidly on application. Paint in 
dip tanks may lose solvent with 

resultant increase in viscosity. 
This can be corrected by the ad- 
dition of the make-up 
thinner. 

Parts may be dipped singly, by 
hand, or by jigs that hold several 
parts. If they are withdrawn more 
rapidly than they drain, a drain 
board must be provided to catch 
drippings. Chain conveyor instal- 
lations are used for large-scale 


proper 


production. 


Roller coating 

Small raised areas such as let- 
ters, figures, and designs may be 
decorated with paint by roller 
coating. This method is particu- 
larly useful in many cases as an 
alternate for hot-stamping. It has 
an advantage over spray coating 
for such operations in that simple 
loose-fitting block masks may be 
used or the part may be rolled 
without a mask. For best results 
the raised areas should have 
smooth flat surfaces and all points 
to be roller coated in one opera- 
tion should be in one plane or at 
least be in a cylindrical arc. The 
edges and corners should be 
sharp for good detail. 

The paint must have good ad- 
hesion since many raised areas 
are especially subject to wear. 
The solvent system must be bal- 
anced to allow flow out but the 
film must gel or become immobile 
before it has a chance to run off 
the raised area. 

Hand rolls are commonly used 
for short runs and for areas that 
cannot be rolled by machine. A 
mall amount of paint is placed on 

flat surface such as glass and 
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the roll is coated by rolling it 
back and forth in the paint. The 
coated roller is then moved back 
and forth over the raised area to 
transfer the paint. Automatic 
roller coating machines are avail- 
able for handling large runs but 
must be adapted to the particular 


job. 


Fill-in marking 

Depressed letters, figures, and 
designs on either the first or sec- 
ond surface of plastic may be 
easily and rapidly filled by the 
spray-and-wipe method. A single 
depression or a series of depres- 
sions with a loose-fitting block 
ing the general area without a 
mask, or spray coating a re- 
stricted area around the depres- 
sions with a loose-fitting block 
mask. The job is completed by 
buffing or wiping the excess paint 
from the area surrounding the 
depressions. The wiping operation 
may be performed by hand or it 
can be accomplished with an au- 
tomatic machine. 

In the automatic setup, parts 
are secured in a cup-like jig and 
raised by an air lift for wiping. 
The shaft holding the parts ro- 
tates, thus wiping the part on the 
cloth as pressure is exerted by 
the opposing cushioned jig. 

Enamels must be removed be- 
fore they cure and it is desirable 
that lacquers be wiped before 
they are completely dry. Since 
regular lacquers and enamels are 
sticky by nature, it is always 
necessary to remove the last 
traces with a solvent which does 
not attack the plastic. Spray-and- 
wipe finishes must be formulated 
to avoid etching the plastic. In 
the case of second surface deco- 


rating, etch will show up against 
the color applied 


over the area; it will also mar 


subsequently 


appearance in the case of first 


surface decorating, particularly if 
the area surrounding the fill-in 
is not painted. 

“Dry-wipe” formulations are 


generally more desirable than 
regular lacquers and enamels fo 
fill-in 


highly pigmented materials are 


spray-and-wipe These 
easy to use and may be wiped or 
buffed without a solvent over a 
period of time ranging from 
about 20 min. to several hours 
these 


after spraying. Generally 


materials have poor gloss as a 
result of the very high pigmenta- 
tion and it takes them several 
days to reach maximum hard- 
ness. They can be packed or fur- 
ther decorated almost immedi- 
ately after the buffing operation 
if parts are to be decorated by 
the spray-and-wipe method, the 
depressions must be rather deep 
and narrow to avoid complete re- 
moval of the paint in the wiping 
or buffing operation. 


Roll-leaf hot-stamping 

Molded plastics parts may be 
decorated rapidly and economi- 
cally by roll-leaf hot-stamping 
The process is particularly good 
for relatively small letters, fig- 
ures, and designs, and may be 
used for reasonably large areas if 
care is taken that the parts are 
properly designed. 

Roll-leaf consists of a flexible 
ribbon of paper, cellophane, cel- 
lulose acetate, or similar sheet 
stock with a colored coating on 
one side. The hot-stamping proc- 


Fig. 5: 
for painting wide dark stripe 


Book-type lip mask 


around center and narrow dark 
stripe around top of toy. (Photo, 
Conforming Matrix) 











ess consists of transferring this 
coating from the flexible backing 
to the 
pressure and heat. 


molded plastic part by 

Roll-leaf is supplied in a wide 
range of both transparent and 
opaque colors, and is available 
with several different types of 
coatings formulated for adhesion 
to various kinds of plastics. Hot- 
stamping equipment varies from 
the manually operated press to 
the completely automatic setup 

The plastics part is nested firm- 
ly in or on a jig under the head 
of the press, and the roll-leaf, fed 
under the head of the press, is 
brought into contact 
with the plastic by an electrically 
heated die in the press head. Con- 
tact is held for a dwell time suf- 
ficient to soften the coating and 
transfer it to the plastic surface 
where it is bonded by the heat 
and pressure. Contact is then 
broken and the stamped part re- 
moved for further processing or 
packing. No drying of the part is 
needed. 

Hot-stamping introduces rather 
severe stresses into plastics parts 
and it may be desirable to anneal 
such parts before decorating 
them further with paint or before 
putting them into use. 


pressure 


Clean-up and inspection 


Clean-up and inspection are 
important last steps in the deco- 
rating process. The amount and 
type of cleaning required de- 
pends on the type of part deco- 
rated and the type of decoration 
used. For example, clear parts 
that have been spray-decorated 
on the second surface may have a 
collection of paint over-spray on 
the first surface that can be re- 
moved by wiping the entire area 
with a solvent that does not at- 
tack the plastic. For most plastic 
surfaces this is a simple operation 
when lacquers are used. However, 
when enamels are used, over- 
spray must be removed before it 
sets or cures. Such a wiping op- 
eration will remove other surface 
contaminants including dust. An- 
tistatic preparations may serve 
as a cleaning solvent and at the 
same time reduce the static 
charge on the plastic part, thus 
protecting it from dust collection 
in shipment and future use. 

The amount and type of inspec- 
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tion depends on the particular job 
and a statistical study of the op- 
eration. A sufficient number of 
parts should be inspected to as- 
sure shipment of parts that will 
meet the customer’s specifications. 
Inspection of decoration should 
include a visual check for craze 
lines, etched surfaces, color of 
decoration, gloss of finish, cover- 
age, and general appearance of 
the over-all job. 
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METALIZING 
BY PAUL W. PATTON* 





M etalizing or vacuum metaliz- 
ing is the process employed to 


deposit metal film on _ plastic, 
wood, metal, and other base ma- 
terials by vacuum thermal evap- 
oration. The term metalizing also 
applies to such other processes 
for depositing metal film as metal 
spraying, chemical reduction, and 
electroplating. 


Characteristics and uses 


Vacuum metalizing offers many 
advantages as a finishing tech- 
nique for plastics. 

1) The process involves little or 
no heating of the base material, 
permitting metalizing of heat- 
sensitive thermoplastics materials. 

2) It is an economical method 
* Mer., Vacuum Process Equipment, National 
Research Corp., 70 Memorial Dr., Cambridge 
42, Mass. 


Recent Developments and References were 
prepared by the editors. 


for increasing a product’s 
chandising appeal to the 
sumer. 

3) Metalized films surpa 
brilliance all but the most 
fully buffed, polished, and 
troplated metals. Reflectivit 
aluminum-metalized films u 
exceeds 90 percent. 

4) Since metallic film is 0; 
and hence independent of 
color of the base material, mi 
color remnants of raw mat 
can be used. 

5) Metalizing is adaptab! 
practically all plastic material 

6) Molded and fabricated 
jects can be handled in bat 
machines. Flexible sheet in 
form is processed in semicontinu 
ous units. 

7) Most metals can be deposited 
by metalizing, although aluminum 
is used in practically all indus- 
trial applications because of its 
brilliance, low cost, and ease of 
evaporation. Gold and silver aré 
also used, but in more limited 
amounts. Platinum, tungsten, 
nickel, chromium, tantalum, and 
molybdenum can also be applied 

8) The process is_ versatile, 
making i: well suited for both 
job shop operation and long runs 


Decorative and functional 

For decorative use, metalizing 
is to the plastics industry what 
plating is to the metal-working 
industry. Plastic novelties, toys, 
and jewelry items were the first 
products to take advantage of the 
low-cost decorative metallic film 
Reflectors, advertising displays, 
and special packaging effects are 
further examples. Decorative me- 
dallions are universally used in 
automobiles and appliances, and a 
number of plastic hardware items 
for general use in plumbing, elec- 
trical, and builders’ hardware 
categories are growing in popu- 
larity. 

Functionally, metalizing offers 
numerous advantages in places 
where optical and electrical prop- 
erties are required. Metalized re- 
flectors for camera flash attach- 
ments, bicycle lights, flashlights, 
automotive lamps, and home 
lighting devices have opened new 
markets for plastic products 
Metalized printed circuits on plas- 
tic base materials, electrical ca- 
pacitors, and metalized electro- 
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shields on plastics housings 
lectronic devices are ex- 
s of the use of metalizing 
duce electrically conductive 


ough limited to the produc- 
f thin films (the coating sel- 
goes over five millionths of 
nch in thickness), vacuum 
alizing is often used on a non- 
tallic base to provide an initial 
trically conductive coating 
t can subsequently be built up 
electroplating. Phonograph 
1rd masters are among the 
roducts made by this process. 


Designing the part 

In designing a part which is to 
be metalized, blind holes having 
a depth of more than 1% to 2 
times their diameters should be 
avoided if the coating is expected 
to cover the inside of the holes 
Sharp edges on wearing surfaces 
should also be avoided since these 
areas are subject to concentrated 
wear which may remove the coat- 
ing. 

The size of the object is, of 
course, limited by the dimensions 
of the production coaters—gener- 
ally, 5- to 6-ft.-dia. cylindrical 
tanks containing work-holders 
normally permitting 16-in.-dia. 
clearance. Generally speaking, the 
most economical utilization of the 
coater capacity is made by pro- 
cessing several small parts, rather 
than a few large parts. 

Complicated shapes can be 
handled with good success, thanks 
to the excellent “throwing power” 
of the metalizing process and the 
opportunity for rotating or re- 
volving parts during the coating 
process, by means of planetary- 
motion jigs. 


Preparing the surface 


Like any quality fiinishing pro- 
cess, materials to be metalized 
must be clean and free of im- 
perfections when flawless results 
are required. Lubricants and re- 
lease agents used in the produc- 
tion of injection molded parts can 
cause trouble in lack of adhesion 
and off-color coatings and should 
be avoided. 

Plastics parts having rough or 
otherwise imperfect surfaces can 
be made suitable for metalizing 
by the application of a base coat- 
ing consisting of an organic finish 
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In order to produce a faster 
metalizer the vacuum pumping 
system of the Model 427 72-in 
vacuum metalizer has been rede- 
signed. It now has two 16-in. 
“Ring-Jet” diffusion pumps plus a 
6-.n. booster pump; these pumps 
have reduced the time needed to 
pump down to 0.5 micron to 6 min. 
or less. The new pumping system 
is also better able to handle unus- 
ual operating conditions, e.g., 
heavy outgassing from the work 
or from contaminated 
walls. The automation features of 
the older model have been in- 
cluded in the new model. F. J. 
Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa. 


chamber 


A new vinyl-based _strippable 
coating (Vacuumguard) can be 


sprayed or brushed on the inside 


surfaces of vacuum metalizing 
equipment to keep the chambers 
clean. A 2- to 3-mil coating is 
When it is 


properly applied, the coating will 


usually — sufficient 
be ready for use in less than a 
day. It 
such coating that will not outgas 


is said to be the only 


under the high vacuums involved 
in metalizing. When the excess 
metal is to be re- 


(tensile 


evaporated 
moved, the _ strong 

strength over 2000 p.s.i., elonga- 
tion about 185‘ 


stripped out of the 


) film is simply 
metalizer. 
Precious metals may be recovered 
from the stripped film simply by 
dissolving it in aromatic or ketone 
solvents. Guard Coatings Corp., 
8-05 43rd Ave., Long Island City 
ae 2 





that will not plasticize the base 
material. With durable thermo- 
setting plastics which are sub- 
ject to hard usage, a bake-on 
finish is appropriate. Less costly 
thermoplastic materials, which are 
not subject to rigorous use con- 
ditions and which cannot toler- 
ate high-temperature baking can 
be coated with air-dry or force- 
dry lacquers. The lacquering op- 
eration serves another useful pur- 
pose by sealing the surface of the 
plastic so that it does not give 
off undesirable volatiles from con- 
tained solvents which evaporate 
when the vacuum is produced. 


Depositing the metal 


The actual application of the 
metallic film is one of the quick- 
est, most economical steps in the 
process. The parts to be coated 
are loaded in holders. A number 
of loaded holders are clamped to 
a jig prior to loading in the coat- 
ing tank. When all is ready, the 
tank is opened, the loaded jig is 
inserted by means of a dolly or 
conveyor, the door is closed, and 
the tank exhausted to a pressure 
of approximately one millionth of 
an atmosphere (0.5 microns of 
Hg). Depending on the capacity of 
the machine and the properties of 
the load, some 10 to 30 min. may 


be required to exhaust the tank 
to the necessary operating pres- 
sure. 

When aluminum is the metal to 
aluminum 


be deposited, small 


staples are hung from coils of 
stranded tungsten wire filaments. 
These filaments are connected to 
the source of the current through 
several running 
lengthwise through the axis of the 


chamber. All other 
evaporated from 


electrodes 


vacuum 
metals are 
troughs fabricated of tungsten or 
molybdenum sheet into a V-shape 
designed to hold the molten metal. 

Metals are heated by direct re- 
sistance. A variable power supply 
brings this “source” up to a suffi- 
ciently high temperature to cause 
the metal to vaporize. The vapor, 
invisible to the operator as he 
watches through a sightglass in 
the side of the chamber, con- 
denses on all exposed surfaces on 
the inside of the chamber. The 
heating and evaporation of the 
metal from the source usually re- 
quires less than a minute. Upon 
completion of this step, the pump- 
ing system is valved off, air is let 
in, the door of the chamber is 
opened, and the coated work is 
removed. Individual objects may 
be left clamped to holders until 
they are transferred from the jig 
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Large vacuum metalizing unit provides generous unobstructed interior spaces. 
A wide variety of sizes and shapes can be handled with work holders and jigs 


to a conveyor or materials- 
handling truck which may be em- 


ployed in the top-coating process. 


Decorative effects 

The process thus far described 
places the metalized finish on the 
outside surface of the object. This 
arrangement is known as “first- 
surface coating’ and is most 
widely used. The exposed surface, 
being only a few millionths of an 
inch thick, and consisting of a soft 
metal, requires protection if it is 
to withstand abrasion, weather, or 
other conditions of normal use. 
Such protection is accomplished 
by applying a second organic 
transparent finish over the metal- 
ized surface. Color, e.g., gold, cop- 
per, bronze, etc., can be obtained 
by dip-dyeing the lacquer top- 
coating with an appropriate tint. 

An alternative to the first-sur- 
face coating decorating technique 
is the second-surface coating 
method in which the metalized 
film is applied to the back of a 
transparent plastic part permit- 
ting the coating to be viewed 
through the base material. In such 
an arrangement, the plastic serves 
to protect the finish. It is used in 
more expensive decorative medal- 
lions, e.g., automotive horn but- 
tons, medallions for appliances, 
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etc. Color in second-surface work 
is obtained by applying tinted 
lacquers to the metalized surface. 


Equipment and plant 


The metalizing unit is the most 
important and, frequently, the 
most expensive single piece of 
equipment in the process installa- 
tion. On the smaller jobs, the 
coating chamber is a glass bell; 
in the more common production 
installations, a steel tank is used. 
In either case, the chamber is 
equipped with a vacuum pump- 
ing system that includes mechan- 
ical and diffusion vacuum pumps 
and necessary valves. In the batch 
coater, in particular, large pump- 
ing systems are important to min- 
imize the length of time required 
until the source can be energized 
after loading, and the coating de- 
posited. In the usual batch oper- 
ation, one coater is supplied with 
two jigs so that one can be loaded 
and unloaded while the second is 
in the chamber. Controls for 
valves, filament power supply 
pumps, and air bleed are gener- 
ally centralized in a panel to 
simplify operation and to permit 
the provision of sequence control 
which helps to avoid errors in 
operation. 

Equipment now available will 


mini: 
downtime provided p: 
maintenance schedules a 

ticed. One cause of dow: 

the accumulation of meta 
inside of the tank. This 
removed, in the case of alu 

by scrubbing with a sol 
sodium hydroxide. This 
involves the use of water, 1 

of which can cause lengthy 

down cycles until thorough 
gassed. More recently, a st 

ble organic film that « 
applied to the inside of the 
tank has been introduced 

it is desired to remove the 
mulation of evaporated metal, th: 
flexible coating is peeled from 
the inside of the tank and a new 
coating applied. 

In setting up the metalizing 

operation, provision should als 
be made for applying base and 
topcoats, as well as for baking or 
airblast-drying facilities. Lac- 
quers may be applied by hand 
spray, automatic spray, electro- 
static spray, dipping, or flow coat- 
ing processes. 
As in any. organic finishing 
operation, the complexity and 
cost of the installation must be 
matched against the character of 
the parts to be coated and the 
production levels required. In the 
metalizing operation complete ex- 
clusion of channels, tears, and 
orange peel effects is particularly 
important, because the applica- 
tion of a highly reflective metallic 
film to imperfections serves to 
magnify them. Flow coating is 
popular because of the high-qual- 
ity finishes it provides and the 
economics offered by the mini- 
mized finish losses. Similar re- 
quirements pertain to the top- 
coating operation. Conventional 
baking or dry-air-circulating 
ovens are required depending 
upon the nature of the base ma- 
terial and the types of finishes 
employed. Base coats in particular 
must be thoroughly baked or 
dried out to minimize evapora- 
tion and out-gassing of solvents 
when the coated part is introduced 
into the metalizing chamber for 
processing. 


operate with a 


Continuous roll metalizing 
In the continuous metalizing 


ul 


process, a roll of plastic, eg. 
polyester film, acetate, styrene, 
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is traversed across a source 
ntinuously vaporizing alum- 
Webs up to 60 in. wide, 
eling at several hundred lin- 
ft./min., thus receive a bril- 
t metallic finish. After metal- 
g. the film or sheet is then 
ound on a take-up roll. 
Shapes die-cut from metalized 
istics film or sheet may be us- 
| as labels or sequins in decor- 
Considerable 
tivity has also taken place in 
:cuum formed metalized mat- 
rials for the sign and display 
field. Fashion applications include 
coverings for wallets and shoes, 


ve applications. 


nd a decorative textile 
made from metalized polyester 
film slit into widths. 


Metalized polyester film can also 


yarn 
narrow 
be laminated to 


sheeting and embossed to produce 
a product which will be decora- 


heavier vinyl 


tive. 


Cathodic sputtering 
Cathodic sputtering is 
similar in operation to vacuum 
evaporating, except that the pres- 
sure required is not as low. Also, 
the metal is applied by produc- 
ing a high-voltage differential 
between the source and the ob- 
ject to be coated, rather than by 
heating. The metal to be deposited 
serves as the cathode. Under the 
nfluence of a high voltage, met- 
al atoms leave the cathode and 
are deposited on nearby surfaces. 


very 


The resultant coat is similar 
in appearance to that obtained by 
vacuum evaporation, but the rate 
of application is much slower 
(rates of deposition by sputter- 
ing limit the film speed to about 
20 ft./min.). 

Applications are generally con- 
fined to precious metals or where 
closely controlled, extremely thin 
films are desired. Aluminum can 
not be sputtered. 


Electroplating* 

Very often, it is desirable to 
build up a heavier deposit of 
metal on plastics surfaces than 
can be obtained with conventional 
processes. In such instances, elec- 


roplating is used. 

Successfully to electroplate a 
yer of copper on a vacuum 
etalized film of copper, certain 
iragraphs on Electroplating, Chemical Re- 
on, and Metal Inlaying prepared by 


m Seiter, Mgr., High Vacuum Div., F. J. 
Machine Co, 
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precautions must be taken. The 
usual procedure for normal elec- 
troplating of metal parts calls for 
a few seconds of “back flash” be- 
fore the plating actually begins 
This “back flash” is a cleaning 
operation which removes a slight 
layer of metal oxide from the sur- 
face of the object to be plated. It 
is done by reversing the current 
for a few seconds, thereby making 
the object to be plated the anode 
instead of the cathode. In plating, 
the D.C. current flows from the 
anode to the cathode and the 
metal builds up on the cathode. 
During the “back flash” cleaning 
operation, the cathode (which is 
the anode during “back flash’) 
will be stripped of a thin layer of 
metal. Thus, this operation cannot 
be performed on a vacuum metal- 
ized film. 

For electroplating on a_ thin, 
evaporated film, a common copper 
sulfate plating bath, slightly on 
the acid side, should be used. The 
temperature of the bath should be 
between 90 and 100° F. A voltage 
of 7% v. and a current of 50 
amps/sq. ft. (0.35 amps/sq. in.) 
should be used. This rating will 
deposit about 0.0025 in. per hour. 
If higher current is used, burned- 
out areas will be created in the 
vacuum metalized film. 


Chemical reduction 

There are many different tech~ 
niques, solutions, and sensitizing 
agents for use in the chemical re- 
duction method. In this type of 
metalizing, a chemical compound 
is reduced to metal. This is not a 
simple operation, and must be 
carefully controlled. 

The chemical reduction method 
is attractive to companies which 
require a special “softer” finish, 


Clear plastic trim for sink 
faucet is metalized on second 
surface to match appearance 
of polished chrome plate 


and a more perfect duplication 
of gold or silver than is obtained 
by dyeing evaporated, coated 
aluminum. 

The seven basic steps required 
in the reduction techniques are: 
1) degreasing; 2) rinsing in fresh 
water and drying; 3) sizing with 
a thin coat of lacquer and baking 
dry; 4) sensitizing, then flushing 
with fresh water and drying; 5) 
silvering, by reduction, then 
flushing again with fresh water 
and drying; 6) coating with 
lacquer and baking dry; and 7) 
dyeing to the required color and 
drying. 

The most important precaution 
to be observed in each of these 
steps is that the pieces should 
not be allowed to come in con- 
tact with any 
which might deposit a thin film 


foreign objects 
of grease or oil on them. Special 
holding fixtures must be designed 
and clean, lint-free gloves worn. 
Mold lubricants are deadly to 
all metalizing processes and 
must be completely removed 


Metal inlaying 


There are several patented 
processes for inlaying metal in 
transparent or opaque plastics. 
Most common is the four-step 
process used for a surface inlay. 
A recess of appropriate shape is 
formed in the plastics object, 
either during the molding opera- 
tion or by subsequent engraving. 
A thin strip of hard metal, about 
half as thick as the depth of the 
recess, is placed in the bottom 
of the recess. A slightly curved 
metal inlay is placed on the hard 
base metal 
down. Pressure is applied to the 


strip, concave side 


convex top of the inlay, and, be- 
cause the hard base metal has 
more resistance to the pressure 
than either the inlay or the plas- 
tics, the inlay is forced to spread 
out on the sides, penetrating the 
walls of the recess and perma- 
nently locking itself in place. 
The reverse inlay is a patented 
process used with 
plastics. A cavity molded in the 
back of the piece receives a two- 
layer metal inlay. If the first 
piece is stenciled, an effective de- 


transparent 


sign can be obtained by using a 


contrasting second piece. An 
etched or lithographed design is 


also possible. The design may be 
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inlaid in duplicate so that it can 
be seen from both sides. If the 
sides of the cavity are specially 
formed, the effect is that of a se- 
ries of planes. 

Another inlay process is the 
foldover, in which the plastic part 
is molded with an excess of ma- 
terial around the edge of the 
cavity. After the inlay has been 
inserted, it is anchored in place 
by softening the excess material 
and forcing it over the edges of 
the inlay. The sandwich process 
uses two pieces of plastic, one 
opaque and one transparent. The 
inlay is placed in a recess in the 
opaque piece and the transparent 
piece is then bonded to the 
opaque surface. 
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BY J. A. NEUMANN*® and F. J. BOCKHOFFt 


Recent Development 


Greater versatility and easier 
handling are the _ attributes 
claimed by the manufacturer for 
the new Model P hot-gas plastic 
welder. Heating elements are ex- 
tra sturdy; standard heater de- 
livers 320 w., but heaters of 180, 
240, and 600 w. are available on 
request. Elements can be changed 
in a few minutes and the range of 
wattages permits the safe welding 
of all thermoplastics from thin 
polyethylene to thick PVC. A 
molded plastics handle gives both 
better grip and better insulation 
than handles of earlier models. 
Seelye Crafstmen, 984 Central 
Ave., Minneapolis, Minn. 


The adaptability of the hot-gas 
welding technique (1, 2, 3)! al- 
lows the fabrication of almost 
any type or size of process equip- 
ment. Large forms can be joined 


* President, American Agile Corp., P. O. Box 
168, Bedford, Ohio. 
t Asst. Professor, Chemical Engineering, Fenn 
College, Cleveland, Ohio. 
1 Numbers in parentheses link to References on 
page 842 

ecent Development 
editors 


was prepared by the 
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and extended to form duct work, 
exhaust systems, reactor tanks, 
and pipe lines, as well as tank 
liners. 

In order to be weldable, a 
thermoplastic must possess a rea- 
sonable melting range rather 
than a sharp melting point. A 


Fig. 1: 


melting range is important 
lowing control of the 
process. 

Most of the thermoplasti 
be welded. Polyethylene 
polyvinyl chloride are pa 
larly adaptable to weldin; 
these materials are used { 
greatest extent. 

The newer linear or high 
sity polyethylenes can be hot. vas 
welded to produce joints of 5. 
factory strength. In addition 
saran, polyacrylic esters, an 
orothene are among the pl 
materials that have been suc 
fully welded. 


Technique 

Basic thermoplastic forms such 
as sheet, rod, extruded tubing 
centrifugally-cast tubing, and 
welding spline are commercially 
available in a large variety of 
sizes and materials. These forms 
are subsequently joined by weld- 
ing to produce most finished 
fabrication. 

A schematic diagram of the 
general welding technique is il- 
lustrated in Fig. 1, below. Heated 
gas from the welding gun is used 
to join the components to be 
welded, using a rod of the same 
composition. Compressed air is 
used for many plastics, particu- 
larly the rigid vinyls. When weld- 
ing polyethylene, however, an 
inert gas such as nitrogen is 
usually used to prevent any pos- 
sible surface oxidation which 


Diagram showing the components and a typical arrangement used 


in the plastics welding process. Heated gas from the welding gun Is used to 





join comp 
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yroduce faulty bonding. As 
irface of the rod and sheet 
‘ftened, the filler rod is con- 
lly forced into the weld bed 
slight Unlike 
welding, complete fusion 
not take place. Although it 
portant that the exterior of 
velding rod be soft in the 
of polyvinyl chloride or 
sparent in the case of poly- 
lene, it is also important to 
ntain rigidity of the rod core 
order to maintain proper weld 


pressure. 


trol. 

Both electrically-heated and 
as-heated welding 
available. The schematic dia- 
grams of both types are shown 
in Fig. 2, right. Several gun 
tips are available in straight and 
curved form, depending upon the 
operator’s preference. Usual ori- 
fice temperature in welding var- 
ies from 400 to 600° F. and is 
controlled by regulating the cur- 
rent to the heating unit in the 
electric gun or by varying gas 
pressure and flow rate. Normal 
gas pressure varies from 5 to 15 
psig. and optimum flow rate 


guns are 


for most 
mately 2 cu. ft./minute. The dis- 
tance between the tip of the gun 
and the weld bed usually varies 
between 1 and 2 in. and within 
this distance a temperature drop 
of about 200° F. is experienced. 
Linear welding speeds of from 
5 to 8 in./min. are commonly 
realized. The welding speed is 
lependent upon both the type of 
weld and the skill of the worker 
operating the gun. 


welding is approxi- 


Bonded strength 

As is true for all bonding and 
welding, bond strength is im- 
proved by a proper preparation 
of surfaces to be joined. When 
making a butt-weld, the edges to 
be joined should be beveled to 
include an angle of 60°. When 
lap-welding and fillet-welding, 
the surfaces to be joined should 
be solvent-cleaned or mechani- 
cally roughened. Generally, solv- 
ent-cleaning alone is satisfactory 
for the preparation of fillet- 
welds. 

[t is important that any of the 
lubricants or mold release agents 
used in the fabrication of basic 
components be removed com- 
pletely from the surface before 
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Fig. 2: Schematic drawings of gas-heated and electrically-heated welding guns 


Orifice temperatures are controlled by varying gas pressure and flow rate (in 


gas-heated gun) or by regulating current (in electrically-heated gun) 


beginning to weld. Several weld 
types are illustrated in Fig. 3, 
below. 

The correct angle between filler 
rod and weld bed varies with the 
type of material being welded. 
Fig. 4, p. 840, illustrates the weld- 


ing of polyethylene in which the , 


rod is turned to an obtuse angle 
in order to exert sufficient bond- 
ing pressure on the fused sur- 
faces. In the case of more rigid 


materials such as linear poly- 
ethylene and nonplasticized poly- 
vinyl chloride the rod is held at 
approximately 90° to the weld as 
shown in Fig. 5, p. 841. A perpen- 
dicular filler-rod angle is used 
with all rigid thermoplastics. 


Testing methods 
The strength of a weld is given 


in terms of a weld value which 
compares the breaking stress of 


Fig. 3: Six basic weld types: A) single-bead, single-V butt weld; B) multiple- 
bead single-V butt weld; C) multiple-bead double-V butt weld; D) corner weld; 
E) double fillet weld; F) lap weld; G) lap-bead; and H) edge weld. Each type 
requires special surface preparation, e.g., beveling, solvent cleaning, etc 
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THE LAST 


WORD IN A 


HOT STAMPING 
MACHINES 


ACROMARK No. 9AH 


ACROMARK No. 250 


The latest improved, flat bed type of Hot Stamp- 
ing Press. This Acroleaf Press has up to a 6” x 
6” die area, and 6” roll-leaf width, mouth 91.” 
and throat 8” deep, all within 370 Ibs. not in- 
cluding dies and controls. 


Fully adjustable, sturdy construction, air oper- 
ated, automatic temperature control and Acroleaf 
feed. FOR GENERAL PURPOSE WORK. May be 
easily tooled for SPECIAL jobs. For example— 
above application requiring INSIDE and OUTSIDE 
imprinting, was done at one stroke. Several 
standard sizes are available. 


THE general purpose marking machine designed for the Plas- 
tics Industry and THE ACCEPTED STANDARD hot stamping 
machine for peripheral marking of counter-wheels, radio and 
TV controls and all cylindrical work is powerful enough to 
mark steel and cast iron continuously while precision adjust- 


ments permit ‘‘kiss’’ imprints on 
the most delicate thermoplastics. 
Both bevel edge and straight 
controls are accurately and 
quickly hot stamped completely 
around the circumference at one 
loading. The work is accurately 
held and independently gear 
driven in proper registry with 
the engraved marking die. Au- 
tamatic Acroleaf feed, tempera- 
ture control, and speed control 
is standard on 3 stock models 
with automatic cycling, two- 
color set-ups, etc. available on 
special order. 


For “the last word in hot 
chines’’, 
and send drawings or samples of 


be marked indicating daily production needed 


Indicate Series 250, 9AH or 2AH. Representa- 


tives in most industrial areas 


NG 
KY 


THE ACROMARK COMPANY 
GEESE MORRELL ST., ELIZABETH, NEW JERSEY 


stamping ma- 
write for catalog of series specified 
roducts to 


ACROMARK 
No. 2AH 


The Acromark Model 
2AH is a specially 
designed hot stamp- 
ing press featuring 
the exclusive ACRO- 
MARK DWELL CON- 
TROL and PRESSURE 
ADJUSTMENT permit- 
ting a “‘*kiss’’ contact; 
adjustable dwell and 
then full pressure. 


This machine should not be confused with a 
standard power press to which hot stamping 
attachments have been added. 


MADE only in Elizabeth, N.J. 


‘The 
Original 
Marking 

Specialists’ 
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Fig. 4: Rod is 

obtuse angle in laying a poly- 

butt (Photo 
American Agile Corp.) 


turned to ar 


ethylene weld. 


a welded specimen to t 
mate tensile strength of 
ent material: 


Wow ) 
S <x 100 


where: W 
Ss, break stress on the weld 
(p.s.i.); and S, = ultimate tensil; 
strength of the 
(p.s.i.) 

Branched polyethylene welds 
show strengths varying from 95 
to 100 percent. Linear polyethy|- 
ene exhibits lower weld values 
in the neighborhood of 50 to 60 
percent. It must be remembered 
however, that the actual break 
stress of the weld is still highe: 
than that of a branched poly- 
ethylene weld, due to the muc! 
higher ultimate tensile strengt! 
of the parent linear polyethy!l- 
ene. Here, the actual weld valu 
is deceptive unless one is als 
familiar with the ultimate tensil: 
strength of the parent material 
Polyvinyl chloride welds exhibit 
weld values in the range of 75 t 
90 percent. 

The weld value of a crystalline 
material such as_ polyethylen 
varies considerably with _ the 
molecular structure of the basic 
polymer. Weld value usually in- 
creases with increasing molecular 
weight and also increases with 
increased molecular chain branch- 
ing or decreasing crystallinity. It 
must also be pointed out that the 
weld strength of a crystalline 
polymer such as polyethylene is 
a function of time and usually 
increases exponentially from the 
time at which the weld is com- 
pleted. 

This gradual increase 


weld valu 


parent material 
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sth with time is due 

ientation of the molec- 

ture as it approaches 

equilibrium. With 

polyethylene welds, 

strength is reached 

hours. The quality of a 

also been shown to be 

it to a large extent upon 
of the operator (4). 

tive welds can be pro- 

air is occluded while 

he filler beads. Air occlu- 

usually be observed in 

polyethylene by the use 

a strong inspection light held 

in oblique angle in relation to 

we ld 
Minute cracks and pores in 
welded seams are often detected 

spark testing. This is particu- 
larly useful for the examination 
of tank-liner welds, since a steel 
supporting tank serves as a good 
electrical ground. 

Radiography has also been 
used successfully for locating de- 
fects in plastics welds (5). This is 
particularly useful and efficient in 
checking welds within closed as- 
semblies such as welded globe 


valves. 


Applications 

Practically any equipment that 
can be fabricated from steel can 
be made from plastics. The basic 
nature of the welding technique 
allows the fabrication of large- 
size structures. A pulse extrac- 
tion column, for example, meas- 
uring 10 ft. high and 20 in. in 
diameter, has been completely 
fabricated of polyethylene, using 
the hot-gas welding technique. 
The wall thickness of the poly- 


Fig. 5: Rod is held at a 90° 
angle in making a butt weld 
in nonplasticized polyvinyl 
chloride material. (Photo, Amer- 
ican Agile) 
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( Solve your Plastic Marking problems » 


KENSOL Hot Stamping Presses 


Kensol 35T 


AIR-OPERATED POWER PRESS 
for items up to 2 Ys inches high 


A ruggedly constructed, air- yperated, electrically dwell 
timed power press with 4 x 8 ir 

Stroke. Als 

1 be later converted t 


280 pounds 


HEAVY-DUTY POWER PRESS 
for items up to 5 nches high 


A completely new Kensol model available with one 
r wo main cylinders. When equipped with two 
cylinders, extremely high pressures are developed 
tk stamp work weil out f the range of alr 
operated equipment previously available Press has 
3 inch head stroke and is available with 6 x 8, 
9 x 12 and special impression areas up to 24 inches 
wide Weighs 490 pounds 


NEW Kensol 110 
HEAVY-DUTY POWER PRESS 


for items up to 24 inches high x 

A completely new Kensol model available with on 
or two main cylinders. Bed can be lowered t 
accommodate large plastic pieces (refrigerator 
parts, radio cabinets, et< up to 24 inches high 
When equipped with casters, the #110 can be 
rolled up to molding machines, etc. Weighs 650 
pounds 

Send for complete information. Literature on all 
Kensol equipment will be sent on request. Included 
will be information on large size roll leaf attach 
ments, Kensol #20 turntable attachment, powe 
Sliding table, automatic feeding devices and othe 
pertinent informat'~n 


OLSENMARK Roll Leaf 


Send for Color Chart which shows actual color stampings of the 
complete line of Olsenmark Roll Leaf. Fine quality, economically 
priced Olsenmark Roll Leaf is available in pure gold, imitation 
gold and silver, and all popular colors including luster colors 
which print with a high gloss. 


SINCE 1924 


OLSE RK 


124-132 WHITE STREET, NEW YORK 13, N. Y. 


(Specialists in Quality Marking Equipment and Supplies for over 30 years») 
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What do you require 


ina 
PLASTICS 
CUTTING 
TOOL? 


[ | Thin kerf? 


Forrest blades save materials with '42” 


[_] Smooth cutting? 


Forrest blades are precision tools, cus- 
saw kerfs when applicable tom ground with a micro-finish to 
assure chip-free and splinter-free cut- 
* ting on such plastic materials as acrylic, 
LJ Long blade life? styrene, polyethylene, urea, laminates, 
Forrest carbide tipped blades give up printed circuits 
to 50% longer cutting life between 


sharpenings than regular corbide Write for illustrated brochure 


and for price lists 


Forrest 


MANUFACTURING COMPANY, INC. 


P.O. Box 189—231 Highway 17, Rutherford, N. J. 


blades, and have up to 20 times longer 
cutting life than ordinary steel blades 


YOU CAN TELL A FORREST BLADE BY ITS CUT” 





Services to 
Industry — 


important to you! 


Carroll’s more than 50 years of specialized 
services in sheet plastics can assist in solv- 
ing your design and production problems. 
Carroll services are rendered with infinite 
care and precision. 


Plastic Printing 


Precision Fabricating 
Die Cutting 


Vacuum Forming 


We invite your inquiry 
for further information. 





ethylene sheet used for 
cation was %6 inch. S 
plates were fabricated 
thick polyethylene sheet 
Hot-gas welding also 
a positive and economic 
for the fabrication of sn 
of a short-run nature 
polyethylene laboratory 
Actual applications 
cussed extensively in 
literature (6, 7). 


Conclusion 

Hot-gas welding is a ; and 
quick method of joining stics 
with optimum strength. Great 
strides are presently being mack 
in the development of automati: 
welding machines to produce con- 
sistently good welds in 25°, of th 
time ordinarily required for man- 
ual welding. 

More and more plant engineers 
are discovering the applicability 
of welded plastics and are install- 
ing replacements and fabrications 
with these materials. In addition 
plastics-welding maintenance de- 
partments are being initiated to a 
greater extent to accommodate the 
demand of process industry for 
the trouble-free performance pro- 
vided by corrosion-resistant plas- 
tics equipment. 
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V\ ant to 


cut your printing costs? 
step up your production ? 
use inexperienced help? 


FIORE SPRAY MASKS 
are the answer 


No paint job is too complicated for a Fiore spray mask. MASK FIXTURES 

No matter how intricate the painted detail on your prod- Fiore also makes jigs and fixtures to 
uct, Fiore can design a spray mask that will give you exact enable sprayers to place masks in ex- 
registration—even on irregular and contoured surfaces. actly the right position, with a minimum 
Every Fiore mask is made by the electroforming process, of time and effort. 

to insure accurate reproduction of even the finest detail, 
including a great variety of products—such as name plates, 
toys, novelties and displays. Fiore has also developed a 
special technique for those hard-to-handle spots, including 


doll’s eyelashes. In this illustrated booklet you’ll 


find a thorough account of the 

P Fiore method. Write for your 

& : FREE copy, and find out how 
you can improve your spraying 


WM. M. FIORE INC. Qh oes 
ao | 


269 41st St., Brooklyn 32, N. Y. 








World Wide Manufacturers 
and Distributors of 


NYLON 
PLEXIGLAS 


TEFLON: 
PHENOLICS 
LUCITE yy 


Suppliers of the following plastic materials 
Nylon Polyethylene Lucite 
Phenolic Polystyrene Rexolite 
Teflon Fibre Catalin 
Acetate Mycalex Tensilite 
Kel-F Hard Rubber Casein 
Plexiglas 


311 N. E. Buckhead St., Atlanta 5, Georgia 
529 S. 7th St., Minneapolis 15, Minnesota 


SHEET + ROD + TUB 


Clear e Colors = 


Immediate Shipment from Stocks a 


Parts and electrical insulators fabricated to 
specifications from any material you select 


RVe, 


Send for prices, information and catalog 


2232 West Armitage Ave., Chicago, Ill. CApital 7-0300 


Colonial Kolonite Co. 


210 Heights-Rockefeller Bldg., Cleveland 18, Ohio 
2702 North Avenue, Anderson, South Carolina 





AUTOMATIC EDGING of SPHERICAL MOLDINGS 


NASH 103 AUTOMATIC FLASH LATHE 


(Continuous Turret Operation) 


ATen Spindle Machine ... produces up to 90 pieces per minute 


Automatic removal of parting line flash using spring 
loaded file flashing units or special tooling. Accommodates 


diameters up to 41”. . . height adjustment up to 8”. 
Uniform results, confines flash removal to minimum line. 


NASH 103-B 
AUTOMATIC FLASH LATHE 


(Intermittent Motion on Turret) 


For Finishing Operations On 
Moldings That Require Con- 
trolled Index and Stop, At 
Working Stations 


Tooling can be provided 
for cutting, belt abrasive 
action, buffing, etc. Full 
control on rate of index, 
gradual approach to tool- 
ing and metered time at 
stop position. 

Table arrangement to 
mount a variety of tooling 
performing successive op- 
erations on the moldings. 


NASH 116 
ROTARY EDGER 


... for the edging of plastic dinnerware 

Four motor-driven belt units remove 

parting line flash and buff-edge with- 

out destroying contour. Will accom- s We will be pleased to 
modate plates up to 1114”, variable work with you on your 
rate of production from 10 to 30 ai : finishing problems and 
pieces per minute. a make the correct machine 
Produces proper finishing results su- a} recommendation on the 
perior to hand methods at fraction of “J basis of samples or prints 
finishing cost. The standard machine you furnish. 


for the edging of plastic dinnerware. a FULL DESCRIPTIVE LITERATURE 


J. M. NASH COMPANY 


2373 NORTH 30th STREET MILWAUKEE, WISCONSIN 








HOW Sillcocks-Miller CAN HELP YOR 
WITH PRECISION-FABRICATED PLASTIC 














NAMEPLATES . . . Distinctive identification fabricated of the 
right plastic to resist temperature and weather and protect your 
message. 











DIALS ... Fabricated to close tolerances and formed to any 
shape to meet your individual needs. 

















SCHEMATIC DIAGRAMS . . . Reproduced on plastics and 


laminated for sharp definition, clean appearance and durability. 


Since 1910, Sillcocks-Miller has specialized 
in the precision-fabrication of plastics. This 
long experience is available to give your 
products the practical advantages of the 
plastic material best-suited to your require. 
ments. The latest techniques are combined 
with complete facilities for cutting, print- 
ing, stamping, cementing, milling, turning, 
blanking, drawing, forming, laminating and 
assembly. Send your specifications for recom- 


mendations and quotations. 


SAVE ON MOLD COSTS for Small Parts! 


A special fabricating process developed by Sillcocks- 
Miller engineers saves on cost of molds for small 
parts, such as insulators and washers. You get this 
saving without sacrifice of quality or service life 
Write for details and recommendation. 


The SILLCOCKS-MILLER Company 10 West Parker Avenue 


Maplewood, New Jersey 


PIONEERS IN THE PRECISION FABRICATION OF PLASTICS SINCE 1910 





REZ-N-KLEEN 
for cleaning acrylics 


wi ag) 


REZ-N-POLISH 


for polishing acrylics 


Tote kh. £- ta & 4 


CHEMICAL CO., INC 





ASSEMBLY’S “BITE” 
IN PRODUCTION costs. 


assembly 


costs 


PLAN BETTER 
PLASTICS ASSEMBLIES 
WITH THESE P-K AIDS 


ASSEMBLY ENGINEERING SERVICE 
P-K Assembly Engineers are fastening 
experts who are ready to work with 
you and point out how to save opera- 
tions, simplify assemblies, and add 
product strength. Since P-K offers a 
complete line of Self-tapping Screws, 
recommendations are unbiased. The 
P-K method fits the right screw to the 
job. A P-K Assembly Engineer will 
coll at your request. 


TECHNICAL LITERATURE Porker- 
Kalon has prepared useful information 
in several forms to assist you in plan- 
ning assemblies. Some are shown be- 
low. Write for the ones you need. 


é ; Assembly’s percentage of total product 
plan fastenings to trim from 10% or less in simple 


in modern aircraft. 


COSt runs 
“gadgets” toas ich as: 


‘0 


There is no room need|, 
SS 


assembly expense in any product. 


In 7 out of 10 products surveyed for slicatioy 


the P-K Fastening Method has proved . iplest and 


speediest. You eliminate the extra cost o/ ipping f; 


machine screws, and the expensive and troubleson, 


inserts that slow up molding. Assembly siarts seyer,) 


steps closer to the finished job. And, fastenings 4, 


stronger, more resistant to vibration. 


Tye Pee 


TYPE Z ALSO MADE WITH PHILLIPS HEAD 


Primarily used for fastenings in cellulose ace- 
tate and nitrate compounds, polystyrenes, 
and laminated phenolics. Forms thread as 
it is driven. Can be removed and replaced. 


Stendard screws are hardened steel. Avail- 
able with any plated or other finishes in com- 
mon use. Stainless Steel (18-8) Type Z (not 
Hex Head) are also standard in some sizes. 
Furnished on special order in Type 410 cor- 
rosion resistant Steel, hardened. 


Standard head styles are Round, Binding, 
Stove, Flat, and Oval, as well as Hex Head 
shown above. 


(illust.) Non-standard forms of 
Type Z can be developed and 
furnished on special order. 
Typical modifications are illus- 
trated. 


im DI 


ALSO MADE WITH PHILLIPS HEAD 


Primarily used for fastenings to com- 
paratively thin sections and bosses in 
friable and brittle plastics. Combines 
coarse pitch thread advantages of Type 
Z with thread cutting features of Type F. 
Five cutting flutes. Can be removed and 
replaced. 


Hardened steel, available with ony 
plated or other finishes in common use. 
Also Type 410 corrosion resistant Steel, 
hardened. Type F-Z is not stocked, but is 
available on special order. 





Available with Round, Binding, Flat, Oval, 
or Hex Head. 


{illust.) Special forms of Type 
F-Z can be developed and fur- 
nished to order. Typical modi- 
fications are illustrated. 





P-K Self-tapping Screw Bulletin 
48 pages, describes all types, 
tells where and how to use 
what screw, shows many plas- 
tics applications. Ask for Form 
430. 


*A. S. A. Designation — Type B 


848 


P-K Engineering Standards 

64 pages, gives standard head 
and thread dimensions of all 
P-K Screws, other useful data. 
Ask for Form 600A, 


| al 
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they Pp 
Self-ta| 
facture 

experie! 
hardnes 
rate siz 


spoiled | 


ive planned assembly savings, make sure 
on the assembly line by specifying P-K 
Screws. The originator and largest manu- 


arker-Kalon has learned 


through long 


how to provide the proper combination of 
nd toughness, the sharp threads and accu- 
the consistent dependability that avoids 


rts and keeps assembly trouble-free. 


Try P-K Serews. You'll agree “If it’s P-K, it’s O.K.” 


Parker-Kalon Division, General American Transpor- 


tation Gorporation, Clifton, N. J. 


Primarily used for fastenings in crumbly 
and friable materials, in phenolic and 
urea base compounds, cold mold com- 
positions, ond hard rubber. Cuts thread 
as it is turned in. Can be removed and 


replaced. 


Standard screws are hardened steel, 
available with any plated or other 
finishes in common use. Furnished on 
special order in Type 410 corrosion 
resistant Steel, hardened. 


Standard head styles are Round, Bind- 
ing, Flat, Oval, and Hex. 


(illust.) Non-standard forms of 

} Type F can be developed and 

*” furnished to order. Typical 
modifications are illustrated. 


Plastic bound, index-tabbed 
work-book of technical infor- 
mation on selection and appli- 
cation of P-K Screws. Popular 
with designers and engineers, 
ond droftsmen for quick refer- 
ence. Ask for Form 479C, 


For permanent fastenings. A hardened drive 
screw, it is hammered or pressed in, forming 
its own thread. Suitable for all types of 
plastics. Can be driven rapidly with hopper- 
fed machines. Cannot be removed. 


Standard screws are hardened steel, avail- 
able with any plated or other finishes in com 
mon use. Furnished on special order in Type 
410 corrosion resistant Steel, hardened. 


Standard head style is Round only. Other 
head styles on special order. 


(illust.) Non-standard forms of 
Type U can be developed and 
furnished to specio! order. Typic- 
al modifications are illustrated. 


specify PK to be sure 


PLANNED SAVINGS 
WILL PAY OFF 


the 
molder 
was 
blamed 
EE 


When “tough breaks” like this occur, the 
custom molder is usually blamed. But the 
fault was in choosing the wrong type of 
fastener. That’s why so many molders get 
recommendations first from Parker-Kalon. 


P-K Self-tapping Screws are used in 
thousands of the nation’s best-known 
products for fastenings to the follow- 
ing plastics: 


PHENOL FORMALDEHYDE 
Molded: Bakelite, Durez, etc. 
Cast: Catalyn, etc. 

Laminated: Formica, Textolite, etc. 


UREA FORMALDEHYDE 
Molded: Plaskon, Beetle, etc. 


CELLULOSE ACETATES & CELLULOSE NITRATES: 
Tenite, Lumarith, Plastacele, Celluloid, Pyralin, etc. 


ACRYLATE and STYRENE RESINS: 
Lucite, Plexiglas, Styron, etc. 


PLYWOOD, Resin impregnated 
Compreg, Pregwood, etc. 


/\ 


IF IT’S P.K 1s O.K. 


raeee wane 
a06 we rat OFF. 


PARKER-KALON’ 
Tho Oniginal 


SELF-TAPPING SCREWS 





PLASTIC_WELDING 





NEW LIGHTWEIGHT MODEL 


D & R PLASTIC WELDERS, INC. 


HAZARDVILLE, BOX J 


Get Started Easily 


IN VACUUM COATING 


CONNECTICUT 














Vacuum coating can help you open up new markets by adding a 
quality appearance to your products. Brilliant metallic finishes can 
be applied in a wide range of colors at surprisingly low cost. 


Today’s vacuum coatings are brighter than buffed and polished 
electroplating, cost less, and in some applications, stand up better. 


Send us a sample of your product and give us details about its 
use. We’ll tell you whether your application is a good one, show 
you how your product will look, and estimate your operating costs. 

We can supply a complete installation, 
guarantee its output, and train your op- 


A wide variety of products : 
and materials can be coated ~_ erators. Write us today! 


economically with unmatched 
beauty 


EQUIPMENT 
CORPORATION 


High Quality, easy loading, ge 
ome emres _ 


and short cycle time are possi- 
ble through advanced high A Subsuliary of Natwnal Kesearch Vorporat 
DEPT. 197, CHARLEMONT ST., NEWTON 61, MAS 


vacuum engineering 
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Looking for more “shots per dollar” 


in vacuum metallizing coils? 


By switcuinc to the best coil design, 
vacuum metallizers have realized as much as 
30% more shots per dollar from Sylvania 
Tungsten Coils. Why is this possible? Be- 
cause Sylvania helps vacuum metallizers find 
the right coil to do their job most economi- 
cally. Whether you buy ready-made coils or 
form your own from tungsten strand, Sylvania 
is ready to help you get maximum efficiency. 


If your metallizing process calls for a 
custom-made coil, Sylvania can recommend 
the best design consistent with the equipment 
you're using and the metallizing job to be 
done. In many cases, metallizers can get top 
efficiency from an existing Sylvania design, 


many of which have already become so 
popular they are considered standard. 


Sylvania coils are formed of high-density 
tungsten strand manufactured to exacting 
standards of quality control. Sylvania Tung- 
sten Strand is available in 3 to 7 ply with wire 
diameters of 0.020 to 0.600 inches per strand. 


We invite you to write, outlining your 
specific requirements and problems. You'll 
find Sylvania is your best source for vacuum 
metallizing coils designed and built to offer 
“more shots per dollar.”’ 


SYLVANIA ELEcTRIC Propucts INC. 
Tungsten and Chemical Division, Towanda, Pa. 


TUNGSTEN +» MOLYBDENUM + CHEMICALS + PHOSPHORS + SEMICONDUCTORS 


SYLVANIA 


Ge AE oo 





Your Kez 
to 


BETTER FINISHING 
Only KRAME®’s 


Plastic STAM PINGS Tumblers and Buffers give 

you SUCCESSFUL PRECISION 
FINISHING with high 
WASHERS ° SPECIALTIES * GASKETS | savings. 


Phenolics Vinylite On certs aes tte 

| eo 

Nylon Fibre FINISH LOOK” desired to meet your 
Polyethylene High Impact 
Acetate Polystyrene 


highest standards. 


PLASTIC STAMPING MOLDING CORP. 


2216 W. Armitage Ave . Chicago 47, Illinois 


ARMITAGE 6-9588 








SINGLE BARREL TUMBLER 


Size: 30” x 36” or engineered 
te your specifications. Barrels 


head — double decked or single. 
‘ . Ae te P Tumbling supplies available 
Plastic coatings, specifically formulated, meet rigid performance specifi- also. 


(oatings for Plastics 2222 


cations of automotive, photographic and major appliance industries. Easy appli- — 
cation, economical production, non-crazing, excellent terminal durability are 


proven factors of SULLIVAN plastics coatings. 


ACETAPLEX PLASTAPLEX 


FOR CELLULOSE ACETATE FOR POLYSTYRENE 


BUTAPLEX POLYPLEX 
FOR CELLULOSE ACETATE BUTYRATE FOR ACRYLICS 


METALPLEX VINAPLEX i 
FOR VACUUM METALLIZING FOR VINYLS BUFFING LATHE 
1 te 7% H.P. Ball Bearing 


PHENOBOND MONOTEX V-Belt Drive. Pre-determined 


FOR PHENOLICS A TEXTURED FINISH 
AUTOMOTIVE ESCUTCHEONS PROJECTOR CASES HOBBY HORSES TELEVISION BEZELS 


pounds recommended for 
Special applications. 





Write Dept. MP for Detailed Information 





FOR FURTHER INFORMATION AND TECHNICAL DATA: WRITE 


SULLIVAN CHEMICALS H. W. KRAMER CO. 


DIVISION OF SULLIVAN VARNIS 120-30 JAMAICA AVENUE 
420 NORTH HART STREET +: CHICAGO 2272, ILLINOIS RICHMOND HILL | N.Y 














AUTOMATIC MACHINES 


364 Toledo Factories Building 


Manufacturers of all the equipment needed to equip you with the most practical system for hand- 
ling your particular projects most efficiently. 


A trained engineering staff familiar w"4 all types of materials, translucents, teflon and metallics, 
and with knowledge of die casting, stamping and plastic molding procedures as they relate to high 
production spray finishing. 


AUTOMATIC MACHINES—Standard and special automatic and semi-automatic machines for 
decorating parts of all sizes and shapes. High production with small investment. Skilled operators 
unnecessary. Automatic clamping and ejection of parts. Adjustable sequence-type operation. 
Hydraulic two-fiuid control system maintains accurate repeats and eliminates cost of explosion- 
proof controls. Paint in one or two directions. Steady, hydreulic controlled gun movement. 


MASK WASHING MACHINES—The fastest, really efficient, explosion-proof automatic mask 
washers. Increase production with fewer tools. Eliminate damage and costly repairs of masks. Low- 
est solvent consumption. High pressure, no-leak pump. 


FIXTURES — Mechanical and air operated clamps and pressure fixtures for holding masks and parts. 
Special and standard fixtures speed up production, assure highest quality work. Horizontal: adjust- 
able to masks 3” to 36”. Vertical: revolve 360°. Square shaft registering air piston. Ejectors prevent 
distorted parts or parts from different cavities from sticking in mask. Double Acting: apply pressure 
to both sides of parts to be painted on two or more sides with one masking. 


MASKS —Electro-formed nickel or copper masks of all types for shielding and spraying highly intri- 
cate areas in single or multiple colors. Permit more shots between washings. Allow for reasonable 
dimensional differences in piece parts. Finger clearance affords easier loading of parts. Right hand 
tab masks free both hands for productive movements. 


Send prints or sample parts, 
giving production requirements 


and results you wish to achieve. 








: M 9 WO 1 2 


CORPORA* TION 
Toledo 2, Ohio 








NOW YOU CAN MOLDED PLASTIC Pirts 








* POLYETHYLENE and 
OTHER THERMOPLASTIC 
PARTS 


The Cosomatic Sealer automatically and 
without the use of adhesives, seals poly- 
ethylene parts on a production basis. This 
is the first commercially practical machine 
available for heat sealing molded poly- 
ethylene parts. It has been released after 
eleven years of development and nine 
years of actual use in product manufacture. 
Both the process and machine are covered 
by United States and foreign patents. 
WRITE TODAY FOR COMPLETE INFORMA- 
TION. 


COSOMATIC SEALER 


e Completely automatic sealing cycle. 
Two examples 
Accommodates a wide variety of shapes and sizes 
 « GE. Pa) 











of hollow molded parts. conn 


sealed using 
Opens a new field of applications for polyethylene. Cosematic » - of Se 


Ideal for sealing toys, sporting goods, domestic a «e+ eaced toh nat 


and chemical containers, housewares and special halves shown.) Bowlite Sowin 
. . . ican 
industrial housings. Fin Note lnhica 
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NEW 127 COSOMATIC PRESS 


< 
| Prints plastic items faster—better—at lower cost! 


e Eliminates decals, hot stamping and slow, expen- 
sive silk screening. 





Print plastic items never before possible. The C tic Press 
prints either letterpress or offset—on three different levels—vup 
to three different colors simultaneously! Flat, round, tapered 
raised, or recessed faces can be printed in production or short 
runs, quickly, economically. Used by leading plastic product 
makers throughout the United States. 


FOR COMPLETE INFORMATION ABOUT BOTH COSOMATIC 
SEALER AND PRESS WRITE: 
COSOM ENGINEERING CORP. 


6014 Wayzata Bivd., Mi lis 16, Minnesota Telephone: Liberty 5-888 


P 











SCIENTIFIC COMBINATION PY 


EQUIPMENT 

COMPOUNDS 
SUPPLIES 

and TECHNIQUES 


For 
Finishing Plastics 


BETTER—FASTER—AT LESS COST 


Newest Tumb-L-Matic development— 
a no-wax super finishing compound! 
rhis process brings up the high lustre 
of the plastic itself . . . eliminates film 
deposit ... withstands many washings 
.. reduces final clean-up. It’s part of 
a complete line of automatic processes 
that will finish your parts faster, at 
lower costs than you'd believe possible! 


PROVE IT—Without Cost To You 


Send us a sample of your product. Our 
engineers will analyze it, recommend 
the specific process best suited for it, 
and give you complete production data 

FREE. Information on Tumb-L- 
Matic’s complete line of equipment, 
compounds and supplies upon request. 


it’s PEERLESS for 
Quality and Economy 


MANUFACTURE... when roll leaf is part of your product. 
Dials, Gauges, Rulers, etc. must be marked clearly and 
permanently. The Peerless Process of Roll Leaf Marking 
provides an easy, economical method. 


IDENTIFICATION ... speed up assembly operation... 
avoid mistakes. 
Small or large plastic parts and products, wiring, perfor- 
ated panels, numbered and lettered diagrams, etc. lend 
themselves to Peerless Roll Leaf Marking. 


LABELLING .. . lifetime protection for your trade name. 
A Peerless Roll Leaf ‘‘label'’ does not wear or rub off eas- 
ily because it is engraved into the surface of the material, 
forming a permanent, integral part of the product. 


DECORATION .. . add distinction and buy-appeal to your 
product. 
Monochrome or multicolor designs may be faithfully and 
permanently reproduced by the Peerless Process of Roll 
Leaf Marking. Submit your problem to us. 


The Peerless Process of Roll Leaf Marking produces engraved and embossed 
results at printing speeds, in a wide range of colors including gold and 
silver. Peerless manufactures its own marking machinery to meet your plant 
requirements. Write for a free useful sample of Peerless Roll Leaf Marking 
and a copy of Peerless Folder PL54. 


PEERLESS ROLL LEAF 
COMPANY, INC. 


4511-4513 New York Ave., @ Union City, N. J. 


BRANCH OFFICES: 
BOSTON @ CHICAGO @ Peerless Roll Leof Division @ GANE BROS. & LANE, INC, 4 yr 
aS 


REPRESENTATIVES: 
ST. LOUIS @ LOS ANGELES @ SAN FRANCISCO @ LOUISVILLE @ MONTREAL @ LONDON, ENG. 


TUMB-L-MATIC, Inc. 


ST. MARY'S STREET * STAMFORD, CONN. 








tw» Plastics 


with more than 64 years of experience. 
Known as the leader in this field . . . Hopp 
has developed unique methods of plastic 
printing. Hopp has kept pace with industries 
demands . . . and is able to offer, under one 
roof, facilities that meet your needs, help 
solve your problems, and above all . . . 
save you valuable time and money. Among 
the diversified facilities are: 


%& PLASTIC PRINTING: Simple though it 
sounds, printing on plastics requires years 
of tireless experimentation to perfect. Spe- 
cial inks and methods, universally used 
today, were developed, we are proud to 
say, in our own plant. 

%& PLASTIC LAMINATING: Using the heat 
and pressure method of hydraulic pressure 
lamination exclusively the printed surface 
is under a protective layer of transparent 
plastic. 


printed or unprinted plastic sheetings and 
perform such 


operations as die-cutting, 

oe numbering, celine, forming, 

stamping, shearing, sawing, 
drilling, cementing, etc. 
% INJECTION MOLDING: Making our 
own dies and molds in our own completely — 
equipped tool rooms. 
% METAL FABRICATING: Combining 
with plastic, makes Hopp an ideal source 
of supply. Hopp’s equipment includes metal 2 , 
rolling, punching, framing, baking, etc. ‘ ABOVE: A FEW OF THE 


WHATEVER YOUR REQUIREMENTS IN MANY COMPANIES HOPP SERVES 
WITH CUSTOM-MADE PLASTIC ITEMS 


NOW IN OUR 65TH YEAR 


4 HOPP PLASTICS 


Im PLASTICS A Diviston OF THE HOPP PRESS, INC. 





maemewW EST 34TH STREET, NEW YORK 1, N. Y 











ict in Tumbling 

BE. Machines Me \,| 

_ st in Tumbling “ot '\) &f 
Comonds | ATTENTION 


st in PLASTIC MANUFACTURERS -Get Set for Sales 


ADD UP TO 50% TO YOUR 
Know-How PROFITS 


With Sterling Silver Filigrees 
SALES-APPEALING @ DISTINCTIVE @ LUXURIOUS 


e For every plastics application: Lighters, Pen ° —— ie aga aa _. ae quohusieey 

j ’ . " with delicate wrought metal overlays — avail- 

ao eo yf cag edge a able in 14K gold or gleaming nickel finish. 

/ =," a a es eens Any emblem, insignia, motif, trademark, etc 

Mode : Cutlery Items — 1001 uses. faithfully reproduced in overall design. Expert 

- , staff of skilled craftsmen — designers to 
vata e Not sprayed — not painted... all metallic work out your specific requirements. 


Single effects are electrolytically deposited on the ¢ Guaranteed not to chip or rub off under 
plastic base. normal use. 


FR Make a luxury item out of an ordinary one! Send us your 
v~x aa OFFER: samples... we'll decorate them and quote prices at  exctusive 
“_NO CHARGE TO YOU! Patented Process 
G INI PROCESS CORPORATION 
718 BROADWAY, N. Y. 3, N.Y. © GRamercy 5-2313 


No connection with General Motors Corp 








Tumbler 


See the people 
who have the know-how! 





Let LUPOLINE’S more than 40 
years of experience with tum- 
bling equipment, compounds and 
techniques for finishing plastics 
go to work for you. Let LUPO- 
LINE’S research and engineering rests 
department analyze your prod- Plexiglas 
uct at no cost to you and devise = 
the best finishing process to solve Butyrate 
- “t] 2 Cast Phenolic 

your production problem. hey 4 
Etxyl Cottotons 
el-F 

HARDWOOD DOUBLE SCREENED PEGS Laminates 0cKtht 
5s,” Nylon 
Vex%e 6% Polyethylene 


hehe Vax" pembess ~~) 
| | helps you get 


Ll POI INE pegs are made of j A et # 5 CA ¥ E D>: 


selected hardwood and are double FP T oa 
screened to size. Balls LAS ] AR 
Bobbins 


Bushings 


- hin“. w= faster...at lowered 


sur complete line write to: Finials 

Grommets 

a 4 New e-x-p-a-n-d-e-d production facilities 

Mechanical Cheeks now give you ACE HIGH QUALITY on all types 
Name ristee of screw machine, centerless ground parts 


Plates and special shapes .. . all colors all materials 
ugs i 
m+ Write. wire, phone for samples, prices and } ; : 
Spools bulletin listing stock items. Send 


Sule: specifications or blueprints for prompt 


L U p O L | N FE : . quotations on specials 
Sizes: “9” to 2-44" 


AUTOMATIC POLISHING Lengths: 1/16” te 9 Se 
EQUIPMENT CORPORATION — #8 


Tuckahoe, NY | | EB PLASTIC COMPANY 


n the Tumbling Field Since 1911 








Extrusion Molders and Fabricators 
91-62 Van Wyck Expressway, Jamaica 35, N.Y. JAmaica 3-5500 














FOIL LEAF MARKING DIES 
eo cud SPRAY MASKS, | 


engraved dies with controlled 
Any 
design detail or lettering style you desire. 


* Precisely 


face and bevels for perfect marking 


@ Conforming masks for color-spray finish 


ing 
fit 


Write for information on your product marking. Send samples or drawings. 


H. MATTHEWS & 


Forbes St. Pittsburgh 13, 
- fs § PA A 


Every contour formed exactly. Snug 


assured . easy to use. 


3951 


ces C 


re. 


ee 








Custom molders 
manufacturers 

companies 
suppliers* 
LOGO 


source 


sign 
. materials 
all recognize 
top 





GENERAL 
ROLL LEAR 


General makes a complete line of roll 
leaf for hot stamping on every ty pe 
of plastic. General Roll Leaf provides 
superior workability, finer definition 
and longer life. Available in the wid- 
est assortment of colors as well as 
genuine gold and imitation gold and 
silver. 


as a single- 


for 


easy to handle 





economical, 


LOGO paints—approved 
by the Rohm & Haas Com- 
for 





pany Plexiglas. 


recommended 
man Chemical Products, 
Inc. for Tenite Butyrate 
and Tenite Acetate. 
—listed by the 
Chemical Company 
Styron. 


by East- 





Dow 
for 





Free Samples and 
Illustrated Literature 
Available on Request 


IMMEDIATE DELIVERY and service from 
warehouses in principal cities coast-to- 





OGO, NC. 


“MENERAL ROLL LEAF 


MANUFACTURING CO 
Genvine end Imitation Gold and Silver, Pigment and Metofic Colors 
85-03 S7th Ave Elmhurst, b. 1, N.Y HAvermeyer 9-6123 





Tatoltrs tae ale(-Mactaelelaltileli Mie), 


L0G0 Coatings and Finishes 


Outdoor paints 
Pigmented and 
metallic paints 
Vacuum metallizing 
finishes 
Spray, screen, 
letter-fill and 
roller coatings 
Destaticizing agents 
Strip coatings 
Local warehouses insu 
prompt delivery. 
LOGO offers a series 
informative technical b 
letins on coating, 
ing, destaticizing plastic 
Write free 
today! 


sere 


for co 


DIVISION BEE CHEMICAL COMPANY 
12901 South Stony Island Ave., 
Mitchell 6-0400 


Iilino: 


Chicago 33, 


BOSTON * CHICAGO + LOS ANGELES 44 New York: Worth 4-6650 





858 








f+ ee to get more value 


ut of advertising to packagers! 
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CHECK THE CIRCULATION of pack- 
aging magazines: MODERN PACKAGING has the 
largest paid circulation in the field... and what’s more, 
packagers are willing to pay a big $7 a year for it, at that! 


Why is paid circulation so important? 


Because of the intricate purchasing patterns involved in the 
selection and specification of containers, packaging materials 
and equipment, it’s not possible to select “packaging men” 
simply on the basis of job titles. 


For this reason, MODERN PACKAGING’s policy of paid circula- 
tion is vitally important to advertisers. It is insurance that 
the magazine’s readers are directly and intimately concerned 
with packaging operations: they’ve vouched for themselves and 
their interests by laying hard cash on the line. Most signifi- 
cantly, this paid circulation keeps climbing to match the rapid 
growth of the field year after year...climbing 40% in the 
past five years! 


As the one magazine in the field with paid, ABC-audited 
circulation—and a high renewal rate of 72% — MODERN 
PACKAGING gives advertisers assurance of interested readers 
... interested in packaging! 


CHECK THE EDITORIAL 
EFFECTIVENESS of packaging maga- 


zines: Since 1952, seven independent surveys* show that 
MODERN PACKAGING is read and preferred by more men- 
who-specify-and-buy-for-packaging than any other 
magazine in the field! 


And the reason is plain: 


The editorial purpose of MODERN PACKAGING is to keep pack- 
agers informed of all the significant advances in packaging 
methods, materials and equipment. Editorial feature space is 
devoted to carefully researched original articles. About 90% 
is staff written, 10% contributed by authorities in the field. 
Through the use of analyses, illustrations, case histories and 
“how-to-do-it” articles, the editors point out and interpret 
packaging trends. 


The Technical Section, dealing with physical and chemical 
problems and developments in the field, is considered as the 
Number One reference text of packaging engineers and 
technicians. 





Y 


New design developments in packaging and packaging display 
are regularly covered by the pictorial features: “Packaging 
Pageant,” “Design History” and “Display Gallery.” 


Other closely read editorial departments are: “Equipment and 
Materials,” “Plants and People,” and “U. S. Patents Digest.” 


In short, MODERN PACKAGING is read and preferred for its 
authoritative editorial coverage of new materials and equip- 
ment, packaging trends, and for its comprehensive technical 
data on materials and production! 


CHECK THE 
ACCEPTANCE BY ADVERTISERS 


of packaging magazines: Year after year, more adver- 
tisers invest more money in more space in MODERN 
PACKAGING than in all other packaging publications com- 
bined. And last year they spent more dollars for more 
space in MODERN PACKAGING than ever before! Most of 
them keep using its pages year after year—almost 60% 
are 5-to-25-year-old advertisers in MODERN PACKAGING! 


Who are these advertisers? They are manufacturers 
of packaging materials and supplies, including: 
Adhesives, coatings, cork, fabric, film, foil, glass, ink, wood, 
paper, plastics, rubber, tape and wax. 
7 


And MODERN PACKAGING advertisers also include makers of 
containers, such as: 
Bags, bottles, boxes, cans, cartons, chests, crates, capsules, 
drums, envelopes, jars, tubes, vials and wrappers. 


Other MopeRN PACKAGING advertisers sell such machinery 
and equipment as: 
Bag machines, bottling equipment, box mac hines, capping 
equipment, cartoners, conveyors, counters, die-cutters, fill- 
ing machines, labelers, printing presses, scales, slitters, 
staplers, stitchers, unscramblers and vibrators. 


And included among MoperN PAacKAGING advertisers are 
companies offering such services as: 
Designing, embossing, fabricating, laminating, plastic mold- 


ing, and contract packaging. 


*Write for the full reports of all 7 surveys. For further information on the market and the 
magazine, ask for the 44-page data book, “The Packaging Field ...and How to Reach It,” 
and for the booklets, “Let’s Take the Measure,” and “Basic Editorial Policies.” 


MODERN PACKAGING ENCYCLOPEDIA ISSUE 


Published annually in November, it’s the 
standard workbook of the nation’s packaging 
men ...a complete encyclopedia of packaging 
materiais, equipment and methodology. Last 
year's issue ran to 834 pages .. . covered ali 
phases of packaging design and production. 
Closing date: August 2nd. 


| 
| MODERN ee 
PACKAGING 


A BRESKIN PUBLICATION 
575 Madison Avenue, New York 22, N. Y. 




















Two-tone air conditioning gr 
and fixture adaptable to y 


Four Sequence photos illustrate the fol- grilles. 


lowing: 1) Loading mask into fixture. 
2) Placing part in mask. 3) Closed fix- 
ture — Actuate air cylinder. 4) Fixture, 
mask and part in spray position. 











OUR spray mask finishing problem from blue print to com- 

plete production tooling — We serve in the following capacity: 
CONSULTANTS for proper parts design to achieve lower cost and 
peak efficiency in your finishing department. ENGINEERS for the 
most modern methods of production spray mask painting tech- 
niques. DESIGNERS of spray masks, jigs, and fixtures, mechanical 
and air-operated. MANUFACTURERS of nickel electro-formed 
spray masks, jigs, and fixtures. 


Spray Mask Finishing “Thierica” for 
* DESIGNERS — ENGINEERS — MANUFACTURERS * _—_—— ELECTRO-NICKEL 
SPRAY MASKS 


902 Clancy Ave., Grand Rapids, Michigan a i - 





iste under the same roof to pro- 
ALITY FINISHING vide a complete and coordinated advisory 
and manufacturing service for your finishing 
problems from the blue print stage through 
planning, manufacturing and tooling. 


We welcome every oppor- 
MOST MODERN FACILITIES tunity to work with you in an 
advisory capacity. There is no 

obligation. 


vd 
AUTOMATIC SPRAY MASK FINISHING SYSTEMS “Se anski”’ for 
Ee Ls ee Aecociatzs E automaric 


SPRAY MASK 
902 Clancy Ave., Grand Rapids, Michigan FINISHING 
SYSTEMS and 
SPRAY MASK 
WASHERS 








COMPLETE line of automatic equipment for your finishing re- 
quirements — Automatic Spray Mask Painting Equipment — 
Automatic Spray Mask Washing Equipment. Air operated for 
greater efficiency and flexibility of arrangement in your finishing 
department. Submit your print or part for production estimate at 
no charge or obligation. 


STANDARD MODELS 


AUTOMATIC SPRAY-MASK WASHING UNITS Jk 


MODEL W-54-H MODEL W-54-M 


ystom romatics Designed and Built for Special Mask Finishing Applications : iii nove. sa 


Complete verso! 


Auto ar almost any smo!! port 
" 9 Available in 6 sproy 





gun combinatio station 
ary aad up to 4 oxic 
ing guns) 

Other feoter 
for special of 





BALLS @ 
UNLIMITED 


FOR UNLIMITED APPLICATIONS 


We 


precision 


including. 
ACETATE 
NYLON 


STYROFOAM 
Remember, only a ball does the job of 


a ball. 


So consider a ball for 
consider 


and 


balls in 


BUTYRATE 
TEFLON 


specialize in the manufacture of 
diameters 
made from non-metallic materials 


desired 


LUCITE 


wooD CORK 


the job well done 


ORANGE PRODUCTS. 





Small turnings of cylindrical 
shapes formed from round 
rods and tubes for all types of 





POLYSTYRENE 
EPOXY 
FIBER 


your purpose— 


operators necessary 


omplete 


how a Kingsley \ 
nt 


De apphed 19 


by 





Range of sizes is from 4” 


to 1” 
diameter and up to 7” long. We 
hold tolerances of .002 on plastic 
and .005 on wood, plus or minus. 








applications. 


= MJRANGE PRODUCTS, unc. 


ORANGE, NEW JERSEY 


554 MITCHELL ST., 


PEERLESS MODEL G 
HEAVY DUTY TOGGLE ACTION 
AIR OPERATED STAMPING PRESS 
lilustration shows dial table, but can 
also be had with slide table, both 
air Operated and synchronized with 
head. Has deep throat, adjustable 
head up to 6” maximum day light, 
h assorted head and chase sizes, 
ky 2%4” posts, deep set in base 
ssting for rigid support, air oper- 
roll feed attachment, etc. Only 
f several Peerless models for 
and air operation. 


The BUILDER 
MODEL KWIKPRINT 


is one of 4 hand operated 
models of which there are 
thousands in daily use on 
small as well as production 
runs. Has an automatic roll 
teaf attachment and tiltable 
typeholder for quick changes 
of type or dies 





Simple, easy to use. No skilled 


PLASTIC 
VW 2 4h ic 


Stamp Names, Trademarks, etc. 
right in your own shop with the 
High-Precision Kingsley Machine 


v 


‘UP TO 1000 
STAMPINGS PER HOUR 


KINGSLEY 


STAMPING MACHINE CO. 


HOLLYWOOD 38, CALIFORNIA 





For ad itional information, see ads 
of Olsenmark Corp. and Peerless Roll 
Leaf Co. 


KENSOL 50 ROLL LEAF 
STAMPING PRESS 

This is the latest type ex 
tra heavy duty high speed, 
double toggle press, air 
operated with electric 
dwell timer, thermostat, 
with 9 x 12” head and 
automatic roll leaf attach 
ment. Head size 6 x 9 and 
larger than 9x 12 equipped 
with criss cross roll leaf 
attachment also available 
This is only one of several 
Kensol models in hand or 
air operated machines 


a complete line of roll feed 
attachments — hot piotes — 
stamping foils in ALL colors 
— rubber dies — die mount 
— jigs and fixtures — brass 
and steel type — etc, 


WRITE FOR PARTICULARS 


GANE BROTHERS AND LANE, INC. 


1335-45 W 


ST. LOUIS + NEW YORK 


LAKE ST 
SAN FRANCISCO + 


CHICAGO 7, ILL 
LOS ANGELES + BOSTON 





Decorate or Print 


DIRECTLY ON YOUR PRODUCT 


with 


we AND SAVE ! 


7” 


S 


Decorating & Marking Equipment 


1, 2 or more col- 
ors in perfect reg- 
ister 


automatic or hand 
feed machines. 


rapid changeover 
inexpensive plates 


permanent inks in 
all colors. 


OVER 40 STANDARD MODELS TO CHOOSE FROM 
in America’s Largest and Most Complete Selection 


There's an Apex machine that can mark, 
label or decorate directly on your prod- 





Ask for literature on 
the new, high speed, 





uct, no matter the size or shape. Any- 
thing that can be printed on paper can 
be printed by an Apex. No item is too 
large or small . . . no run too long or 
too short. Apex eliminates label inven- 
tory problems, gives you unmatched 
versatility and relief from production 
headaches. Get all the facts today. 


instantaneous drying 
Apex aniline multi- 
color lid and cylin- 
drical ——- print- 
ing equipme 

COMPLETE |AARKING 

SUPPLIES: 

Inks, Type for Print- 
ing or Stamping Foils 











piost*« 
ond 

gic 
pion. 

shit 


\ 
electronically 
welded 


(HEAT SEALED) 


MACHINE COMPANY 
14-13 118th STREET COLLEGE POINT 56, N 
' cy tN 
Hot Stianngour 








hy 


F (J) | se ¢ 


You can 
Po 


decorate them 


and better. Today’s production speeds are so 


far ahead of 1953-1954 that plants with out-dated 
decorating methods can’t compete at a profit. 


Many Fin-E-Co machines are now painting up to 
1,200 parts an hour—wiping as many as 1,000 
parts an hour—other operations at same 1957 pace. 


Is your decorating competitive? Won’t cost you 
anything to find out; just send us samples of parts 
you decorate. FINISH ENGINEERING CO., INC., 
1115 Cherry St., Erie, Pa. Phone 5-4478. 

Makers of Masks and Vacuum Plating Racks, Mask 
Washers, Painting and Wiping Machines, Painting Fix- 
tures, Stainless Steel Screens and Fixtures for Silk Screen 
Process, Roller Coaters. 


CHINISH ENGINEERING (0., INC. 








1716 W. Division * Chicago, !ll 











anything in plastics can be finished better 
with Anchor Specialized Dial Coatings 


ecialization in Dial Finishes over 

any years has earned a reputation 
suality in products and results. 

e two products are cutting fin- 

hing time and costs for leading plas- 

fabricators 

Anchor Plastic Lacquers are ex- 

tensively used both as a back up paint 

and an overall finish on dials. Rapid 

drying, excellent build and hiding, 

perfect adhesion and color retention. 

Made to fit the specific requirements 


THE IRVIN, JEWELL & VINSON CO. 
115 E. Third Street, Dayton 2, Ohio 


of the plastic for which it is used 


Anchor Dial Filler dry-wipes in min 
utes. Won't streak, produces a clean, 
sharp opaque color with a minimum 
of time and labor. May be applied by 
brush, roller, squeezer or spray. In 
colors to meet your color standards 

These two specialized products are 
being used by many of the nation’s 
largest manufacturers. You can use 
them with confidence 





FREE TRIAL OFFER 
Try a sample of Anchor Dial Fill 
er or Plastic Lacquer. Check the 
advantages yourself. Or write for 
descriptive literature 











HINGES 


for PLASTIC BOXES 


ress-fit assembly 
Holds like 

a drive-screw) 
with 

or without 

louble action 

C” Springs 


GEISSEL 


Mfg. Co., Inc. 


109 LONG AVENUE, HILLSIDE, N. J., U. S. A. 








marking 
and 
imprinting 
machine 


e for sheeting, rods 
and bar stocks 


e for belting, tubing 
and coat wire 


e for molded products- 
all types in all shapes 


Ackerman-Gould machines are 
known for the quality results they 
deliver in marking and decorating 
on all types of plastic materials 
We specialize in the manufacture 
of small hot press marking ma 
hines with automatic work feeds, 
increasing production to the maxi 
mum. If you have the production, 
we have the know-how on auto 
matic dial, hopper, or magazine 
feeding, methods, also dies, fix 
tures and proper marking roll leaf 


Our extensive experience with marking 
and decorating wire and plastics 
is available to you . . . bring us 
your problems for solution. 


N° F044, 
gyn nell “nny 
quent “Hin, 
m 
nani 11, 
ynneuentt? “Hi, 
ny 
9 


ackerman-gould 
company 


92 Bleecker Street, New York, N. Y. 


PRECISION MACHINES For: 
marking * embossing * printing * decorating 


ago nett 
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Advertisers Index 


Y AND EQUIPMENT 


(Listings do not necessarily cover entire lines of advertisers nor all producers in each category.) 


EDITORIAL TEXT FOR THIS SECTION BEGINS ON PAGE 980. 


ACCESSORIES FOR EXTRUSION 
MACHINES 

Faeco Machine Co., Inc °° 

Hartig Engine & Machine Co. .... 

National Rubber Machinery Co. 869- 

Negri Bossi & Company <a 

Progressive Machine Co., Inc 

Reifenhauser, A ere eee 

Reliance Electric & Engineering Co. 

Robbins Plastic Machinery Corp 

968, 

ACCESSORIES FOR INJECTION 
MOLDING PRESSES 

Injection Molders Supply Co. .... 

ACCESSORIES FOR PLASTISOL 
MOLDING 

Mercury Industries Inc., Vinyl Plas- 
tics Equipment Div. meds 

ACCUMULATORS 

Dunning & Boschert Press Co., Inc. 

Elmes Engineering Division, Ameri- 
can Steel Foundries 

Johnson Machinery Co. 

Wood, R. D. Company 

ARBOR PRESSES 

Dake Corporation .. 

AUTOCLAVES 

Adamson United Company 

BLENDERS 

Abbe, Paul O., Inc 

Bailey, R. N., & Co., 

Entoleter Division, 
tries, Inc. 


BRAKE & TIRE TESTERS 
Adamson United Company 
CALENDERS 

Adamson United Company 930, 
Bolling, Stewart, & Company, Inc. 
Johnson Machinery Company 
COATERS 

Hofmann & Schwabe . 

Industrial Ovens, Inc. 

Liberty Machine Co., 

Litzler, C. A., Co., Ine. 

Waldron, John, Corporation . . 


Safety Indus- 


952 
948 
872 
966 
983 
987 
944 


969 


867 


964 


949 


939 
954 


, 919 


876 


, 931 


912 


954 


930, 9: 


931 
868 
954 


882 
962 
917 
921 


COMPRESSION MOLDING PRESSES 


Automatic Molding Machine Co. 

B. |. P. Engineering Ltd. ........ 

Becker & Van Hullen 

Bolling, Stewart, & Company, Inc. 

Clifton Hydraulic Press Co. 

Dake Corporation 

Davidson-Kennedy Company 

Dunning & Boschert Press Co., Inc. 

Elmes Engineering Division, Ameri- 
can Steel Foundries 

Erie Foundry Co, 

French Oil Mill Machinery Co., 
The, Hydraulic Press Div. 

Hull-Standard Corporation ...... 

Hydraulic Press Mfg. Co., The 878, 

Improved Machinery Inc. ] 

Johnson Machinery Co. 

Lake Erie Machinery Corp. 

Lawton, C. A., Company, The ... 1 

Lodge & Shipley a 


864 


883 
960 
963 
868 
928 
876 
982 
949 


939 
886 


985 
955 
879 
013 
954 
999 
006 
008 


M & N Modern Hydraulic Press 

Co., Inc. 

Stokes, F. sie ae 
CI a Sia tee ny 940, 941 
Watson-Stillman Press Div., Farrel- 

Birmingham Co., Inc. . 950, 951 
Williams-White & Co. oooe 1000 
CONTROLLERS & CONTROLS 
Barber-Colman Company 
Curtiss-Wright Corporation, 

tronics Div. 

Electric Auto-Lite Company, ° 

Instrument and Gauge Div. 

Improved Machinery Inc. 

Industrial Mfg. Corp. nae’ 
Powers Regulator Co., The .... 
Reliance Electric & Engineering Co. 
Sterling, Inc. ....... 
Taylor-Emmett Controls, Inc. . 
Thermo Electric Co., Inc. 
Vickers Incorporated, Div. Sperry 

Rand Corp. 1009-1012 
West Instrument Corporation 927 
COOLING TRAINS 
Black-Clawson Company, The, 

Dilts Div. oe 
CURERS FOR FLAT ARTICLES 
Adamson United Company 930, 931 
CYLINDERS 
Cylinder Mfg. Co. 

Lawton, C. A., Company, The .... 

Miller Fluid Power, Div. 

Reedy Corp. 

DIES 

Akron Presform Mold Co., The .. 

Liberty Cutting Die Company 

Robbins Plastic Machinery Corp. 
968, 969 


J., Corporation 


956, 957 
982 


1006 


929 


948 


DIE CUTTING MACHINES 

Falls Engineering and Machine Co., 
. 972 

DRILL PRESSES 

Mico Instrument Company 

DRUM TUMBLERS 

Injection Molders Supply Co. . 7, 961 

DUMPERS 

Bailey, R. N., & Co., Inc. ........ 


DUPLICATING MACHINES 


Gorton, George, Machine Co. .... 


ELECTRONIC HEAT SEALERS 
Cosmos Electronic Machine Corp. 991 
Erdco Engineering Corporation 916 
Mayflower Electronic Devices, Inc. 1014 
Sealomatic Electronics Corporation 926 
Radio Receptor Company, Inc., 
Thermatron Division 
EMBOSSING MACHINES 
Liberty Machine Co., Inc. 917 
Litzler, C.A., Co., Inc. 921 
ENGRAVING MACHINES 
Mico Instrument Company 
New Hermes Engraving Machine 
Corp. 991 
EXPANDER FOR FILM & SHEET 


Progressive Machine Co., Inc. 


995 


925 


1016 


927 


995 


983 


EXTRUDER CYLINDERS 
Industrial Research Labor 
Div. Honolulu Oil Corp 
EXTRUSION LAMINATORS 
Black-Clawson Company 
Dilts Div. Dees 
EXTRUSION MACHINES 
Davis-Standard, Div. Franklin R, 
search Corp. 
Egan, Frank W., and Compa: 
Hartig Engine & Machine C 
Hale and Kullgren, Inc. . 
Johnson Machinery Co. .. 
Killion Tool & Manufacturing Co )) 
Modern Plastic Machinery Corp QXs 
National Rubber Machinery Co. 869-872 
Negri Bossi & Co. 6 
Prodex Corporation ......... 946 
Projectile and Engineering Co 
Ltd., The 
Reed-Prentice 
Reifenhauser, A. 
Royle, John & Sons 
Shaw, Francis & Co. 
Stokes, F. J., Corporation . . 
Welding Engineers, Inc. .. 
Windsor, R. H., Ltd. ..... 934 
FABRICATING MACHINES & EQUIP 
MENT 


American Agile Corporation 
Standard Tool Company ... 
FILM TREATING EQUIPMENT 
Aetna Electronics Corp. ....... 
FILTER CONE ATTACHMENT 
Whitlock, C. H. Associates . 


FILTERS 
Marvel Engineering Company 
GRANULATORS, GRINDERS, PEL- 
LETIZERS 
Abbe, Paul O., Inc. ....... 
Bailey, R. N., & Co., Inc. ... 
Brosites Machine Company, In: 
Cumberland Engineering Co., I 
De Mattia Machine and Tool Co 
Hartig Engine & Machine Co 
Injection Molders Supply Co. . 867 
Johnson Machinery Co. ..... 
Metals Disintegrating Co., In 
Pulverizing Machinery Div. 
Ross, Charles & Son Company, Inc 
Taylor-Stiles & Co. .........-- 
Van Dorn Iron Works Co., The 
HEATING & COOLING UNITS 
Faeco Machine Co., Inc. .... 
Fostoria Pressed Steel Corporation 
Industrial Mfg. Corp. 7 
Injection Molders Supply Co. 
Mayer Refrigerating Engineers, [nc 
Sarco Company, Inc. ...... 
HEATING ELEMENTS 
Glenn Electric Heater Corporation 
Industrial Mfg. Corp. ...... 
Industrial Heater Co., Inc. . 
Thermel, Inc. 
Watlow Electric Manufacturing Co. 1" 
Wiegand, Edwin L., Company 970, ¥ 


1005 
1004 





34 
EQUI 


)UENCY GENERATORS 

ering Corporation .. 916 
| RYER 

es Cosh, Inc. .. 986 
Associates . 920 


HOPI )ADERS 
‘ H. Associates .. ‘ 920 


HYDR iC PRESSES 

Clif ulic Press Co. .. 928 
ine & Design, Inc. .. 952 
tion . ab mae Oe 
nedy Co. .. .. 8e2 
oschert Press Cc o., Inc. 949 

ering Division, Ameri- 
I ail eee 938, 939 
& Mfg. Co. ... a 989 
vy Co ne S86 

Mill Machinery Co., 
raulic Press Div . 985 
uinery Co. .. , 954 
re Corp. | ao. ae 
4.. Company, The 1006 
hipley, Co., :, ee LOOS 
raulics, Inc ks 936 

Modern Hydri tulic Press 


HIGH 


]., Corpors ration ‘ 
, 940, 94] 
Stillman Press Div., Farrel- 

ham Co., Inc. . 950, 951 
iams-White & Co. ......... 1000 
Wood, R. D., Company ... 918, 919 


HYDRAULIC PUMPS 

Dunning & Boschert Press Co., Inc 949 
INJEC TION MOLDING MACHINES 
Battenfel a ints. Gee 
Becker & " in Hullen 963 
Clifton Hydraulic Press Co. 928 
De Mattia Machine and Tool Co. 988 
Fellows Gear Shaper Company, 

The Plas tic Machine Div. .... 996 
Hydraulic Press Mfg. Co., The 878, 879 
Impr — Machinery Inc. 1013 
Johnson Machinery Co. 954 
Lester-Phoenix, Inc 880 
Lewis Welding & Engineering 

The, Machine Div. ..... 1007 
Lombard Governor Corporation .. 958 
Moslo Machinery Company ...... 1001 
Negri Bossi & Co 966 
Newbury Industries 945 
Projectile and Engineering 

Ltd., The ad 990 
Reed-Pre ntice aecoecéeteoee % 7 }, 977 
Simplomatic Mfg. Co. .......... 922 
Standard Tool Company ecu ae 
Stokes, F. J., Corporation 889 
Triulzi, A 940, 941 
Van Dorn lLron “Works C -— bee .. eT 
Watson-Stillman Press Div.., * 

Birmingham Co., Inc. 50, 951 
Windsor, R. H., Ltd. 4, 935 


LABORATORY PRESSES 
Carver, Fred S.. Inc. 914, 915 
Erie Engine & Mfg. 989 
Lake Erie Machinery C orp. 999 
Simplomatic Mfg. Co. ........... 922 
Watson-Stillman Press Div., 

Birmingham Co., Inc. ..... 950, 951 

LAMINATING PRESSES & EQUIP- 

MENT 
Becker & Van Hullen 963 
Carver eer teed f 915 
Faeco Machine € icoc- 
French Oil Mill Machines Ty Co. 

The, Hydraulic Press Div. 985 
Hoffman & Schwabe 882 
Hydr iulic Press Mfg. Co., The 878, 879 

Machinery Corp. 999 
Se Se Ee, 
MI x N Hydraulic Press Co. ...... 1002 
lriu \ 940, 941 
MAC HINE TOOLS 
Cinci Milling Machine Co. .. 866 
Niagara Machine & Tool Works .. 959 
MILLING MACHINES 
Cin Milling Machine Co. .. 866 


MILLS 
Abbe, Paul O., Inc. . 5 912 

Adamson United C ompany .. 930, 931 
Bolling, Stewart & Company, Inc. 868 
Entoleter Division, Safety Indus- 

tries, Inc. . aA ating 954 
Erie Engine & Mfg. Co. , .. 989 
Ross, Charles, & Son Company, Inc. 984 
Thropp, Wm. R., & Sons, Div. J. M 

Lehmann Co., Inc. .......... 1002 
MIXERS 
Abbe, Paul O., Inc. ... . 912 
Bolling, Stewart, & Company, ‘Inc. 868 
Entoleter Division, Safety Indus- 

tries, Inc. 954 
Progressive Machine Co., ; 983 
Ross, Charles, & Son Company, Inc. 984 
MOLDS, BASES, PLATENS, ETC. 
Akron Presform Mold Co., The ... 929 
Anson Tools & Gauges, Inc. 978 
Custom Engineering Co. ....... 978 
Van Dorn Iron Works Co., T S87 
Wood, R. D., Company ..... , 919 
OVENS & DRYERS 
Brenner, I. G., Co. . 910 
Brosites Machine Company Inc. .. 911 
Erie Engine & Mfg. Co. 989 
Fostoria Pressed Steel Corporation 913 
Glenn Electric Heater Corporation 953 
Industrial Ovens, Inc. . Sage Jn 
Lydon Bros., Inc. ... aaa 1014 
Stokes, F. J., Corpor: ition. 889 
Stromes Systems, Inc. ....... 975 
PANTOGRAPHS 
Gorton, George, Machine Co. . 1016 
PREFORMING MACHINES 
B. I. P. Engineering Ltd. .. 960 
Deemer: §. Ge. CO cccccccssceae GO 
Erie Engine & Mfg. Co. .... . 989 
Logan Hydraulics, Inc. ....... 937 
Stokes, F. J., Corporation ........ 889 
PREPLASTICIZING UNITS 
Improved Machinery Inc. 
Watson-Stillman Press Div., Farrel- 

Birmingham Co., Inc. .... 950, 951 
PRESSES FOR REINFORCED PLAS- 

TICS 
Dake Corporation 
Daniels, T. H. & J., ; 
Elmes Engineering Division, Ameri- 

can Steel Foundries 38, 939 
Erie Engine & Mfg. Co. . 989 
Hydrz we Press Mfg. Co., The 878, 879 
Triulzi, A. .. ....- 940, 941 
PRINTING PRE SSES- 
Faeco Machine Co., Inc. ........ 952 
Hofmann & Schwabe . 882 
Liberty Machine Co., gs Siete a 
Waldron, John, Corporation . . 2, 943 
PUNCHES & DIES 
Stokes, F. J. Corporation . 889 
PUMPS 
Hardman, H. V. Co., Inc. ....... 948 
RADIATION ACC EL ERATORS 
Applied Radiation Corporation 973 
ROTATIONAL CASTING MACHINES 
Akron Presform Mold Co., The .. 929 
Mercury Molding Machinery Inc. 964 
ROVING CUTTERS 
Brenner, I. G., Co. ... 910 
Erie Engine & Mfg. . 989 
SAW BLADES 
Lemmon and Snoap 995 
SEPARATORS 
Bailey, R. N. & Co., Inc. .. .. 925 
SHEARS, CUTTERS, & SAWS. 
Becker & Van Hullen 963 
Falls Engineering and Machine 

Co., The ee. 
Foster & Allen, Inc. ...... 916 
Hobbs Mfg. Co. .......... 992, 1014 
Johnson Machinery Co. eat: ae 
Lodge & Shipley Co., The 1008 
Niagara Machine & Tool Works .. 959 
Tavlor-Stiles & Co. .. <> ae 
Robbins Plastic M: ichiner TY iC ‘orp 

968, 969 


SPRAY EQUIPMENT 
American Agile Corporation 
De Vilbiss Company, The 


SPLICERS 
Robbins Plastic Machinery Corp 


968, 969 
SLITTERS, SHEETERS & REWINDERS 
Doven Machine & Engineering Co. 936 
Dusenbery, John, Company 995 
Falls Engineering and Machine 

Co., The . . ; 972 
Hobbs Mfg. Co ... 992, 1014 
Robbins Plastic Machinery Corp 

968, 969 

Waldron, John, Corporation .. 942, 943 
STEAM GENERATOR 
Pantex Mfg. Corp. ..... 99] 
SURFACE PYROMETERS 
Cambridge Instrument Company, 

Inc 


SURFACE SIZING MACHINES 
Buss Machine Works . 


TAKE-OFF EQUIPMENT 
Black-Clawson Company, The Dilts 

°c aa : 
Dusenbery, John, C ompany 
Faeco Machine Co., Inc 
Hartig Engine & Machine Co 
Liberty Machine Co., Inc : 
National Rubber Machinery Co. 869-! 
Progressive Machine Co., Inc. 
Robbins Plastic Machinery Corp 

968, 969 


TAPPERS 


Mico Instrument Company 995 


TESTING EQUIPMENT 


Atlas Electric Devices Co. 
Scott Testers, Inc 
TOGGLE CLAMPS 
Detroit Stamping Company 


TRANSFER PRESSES 


Adamson United Company 
B. I. P. Engineering Ltd. 
Becker & Van Hullen re 
Bolling, Stewart, & Company, Inc. 
Dunning & Boschert Press Co., Inc 
Elmes Engineering Division, Ameri- 
can Steel Foundries ...... 938, 
French Oil Mill Machinery Co., 
The, Hydraulic Press Div. 
Hull-Standard Corporation . ee 
Hydraulic Press Mfg. Co., The 878 
Improved Machinery Inc. 
Lake Erie Machinery Corp 
Lawton, C. A., Company, The 
M & N Modern Hydraulic Press 
Co., Inc. Te 
Stokes, F. J. C ati Perea ated 889 


Triulzi, A. 940, 94] 


Watson-Stillman Press Div., Farrel- 
Birmingham Co., Inc. ..... 950, 951 
VACUUM METALLIZING UNITS 
Stokes, F. J., Corporation ........ 889 
VACUUM & SHEET FORMING MaA- 
CHINES 
Comet Industries ..... 874 
Negri Bossi & Co. ... 966 
VALVES, SEALS 
Sinclair-Collins Valve Company, 
The ' . 1003 
Taylor-Emmett ¢ ‘ontrols, Inc. . 956, 957 
Wood, R. D., Company ... 918, 919 


WINDERS, SPOOLERS, CORES 
Black-Clawson Company, The, 

Dilts Div. . vets iis” 
Dusenbery, John, Company ... 995 
Faeco Machine Co., Inc es 952 
Hobbs Manufacturing Co. .. 992, 1014 
Production Metal Products Co., 

Inc. salma biaee 980 
Progressive - Mac hine Co., Inc 983 
Robbins Plastic Machinery Corp. 

968, 969 
Waldron, John, Corporation .. 942, 943 


865 




































































TRACER FINGER 


<r) 


Accurate “identical twin" tracing is accom- 
plished through the Contourmaster’s hydraulic 
automatic depth control unit 


Identical Twins 


..- but One is a Low-Cost Contourmaster 
Reproduction of the Other 


Exact copy milling cuts hand finishing time; reduces cost to 
the bare essentials. Exact copy milling, and the low cost 
that goes with it, can be taken for granted when you assign 
your mold, die and hob work to cincinnaTI® Contourmaster 
Milling Machines. @Contourmasters are equipped with 
sensitive hydraulic automatic depth control which auto- 
matically and accurately scans the vertical profile of the 
master. The cutter spindle follows the same path, producing 
an identical twin in metal. @€ Other machining operations 
required to finish the mold can also be handled on Con- 
tourmasters. The spindle head can be swiveled forward 
and back; the table traverses 16” or 22”; cross traverse 10”; 
Shaping Attachment can be mounted on the ram and 
swiveled to position over the table when needed. Contour- 
masters are the finest tool and die milling machines for 
your shop. Write for catalog No. M-1919-2. Brief specifica- 
tions in Sweet's Machine Tool File. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI CONTOURMASTER CINCINNATI 9, OHIO 
MILLING MACHINE 
Catalog No. M-1919-2 


CINCIS®NATI 


MILLING MACHINES » BROACHING MACHINES + CUTTER AND TOOL GRINDERS 
METAL FORMING MACHINES - HARDENING MACHINES + OPTICAL PROJECTION 
PROFILE GRINDERS - CUTTING FLUID - GRINDING WHEELS 


866 





All machines 
illustrated here 
in stock for 
prompt delivery. 








The GMa) m3 
612" x7” throat 
sprue grinder — 
rugged — simple 
in ,@esign— easi- 
est to clean — 
built-in throat 
clearance bar — 
casters — catch 
pan. 


PRICE: Complete with 1 HP Motor and Starter 





CONSTANT 
MOLD 
TEMPERATURE 


REGULATOR 
The (ms) Economy 


Circulator — priced 
at only $369.50 com. 
plete (oil model for 
heats to 450° at 
$482.50) — duplicates performance 
of mold heaters costing up to 6 times 
as much — developed by a molder 
for molders — compact — portable 
only 15” x 22%” floor space. 
NOTE: Special price 
for 2 units $349.50 Each 


Send for ovr 1957 Nozzle Catalog and 

Heater Band Book Today. You'l! find all 

styles of nozzles and heater -bands fully 

described and priced, with technical notes 
on nylon molding 

Prompt service on all kinds of nozzles by 

the world’s largest and most experienced 


nozzle specialists 





The Ci) M4 5%” x 
812” throat grinder — 
designed primarily for 
vinyl, polyethylene, plasti- 
sols and all elastomerics 
where a fine-free low bulk 
factor product is desired 
— large throat for large 
injection molded parts. 


PRICE: Complete 
with 2 HP Motor and Starter $788.50 
Same, but with 3 HP Motor $854.00 


Cia] Drum Tumblers are based on design sugges- 
tions of the leading material and colorant supppliers. 
Available for immediate shipment from stock. 


% HP Model 
(Takes drums up to 33” high x 22” in diam.) 
2 HP Model $897.50 
(Takes drums up to 37” high x 23%” in diam.) 
3 HP Model 
(Takes drums up to 45” high x 24” in diam.) 


INJECTION MOLDERS SUPPLY CO. *"civniavs 2"o0"" 





PRODUCTION 
and 
LABORATORY 
MACHINERY 


PLASTICS « RUBBER 





Have you investigated the wide 

scope of Stewart Bolling equipment? 

... Bolling intensive mixers em- 

body exclusive Spiral-Flow remov- 

able side construction. The new 

compound drive, illustrated at the 

right, permits speeds and power 

heretofore not attained on any other 

mixer. .. Presses are made in many 

sizes and types, signifying an ex- 

perience unparalleled in this field. MIXERS Above is No. 10 with compound drive. Six sizes from 
...A broad range of roll sizes and 231 to 16000 cu. in. chamber capacities offered 
frame designs is offered in the Boll- 
ing line of calenders. . . Today's 
largest line of Jaboratory mills is 
found at Bolling because of our 
pioneering and specializing in this 
restricted but crucial phase of pro- 
duction. Bolling production mills 
have long since established them- 
selves as featuring operating con- 
venience and safety with minimum 
maintenance... A catalog on each 
basic line of equipment will be sent 
upon your letterhead request. 


PRESSES Transfer and compres- 
sion molding presses 
from 50 to 2500 tons, jam ars Above is 4-roll, 8” x 16” lab 
” ” H 3 -roll, -production 
14 ~v 14" through 42” | — CALENDERS model. 2-, 3- and 4-roll from 8" dia 
x 42". through 22” dia. rolls, 16” through 66” face 








MILLS Above left is an 8” x 20” deluxe laboratory model. Right above is a 22” x 60” pro- 
duction size. Eleven sizes from 21%" dia., 7” wide rolls, through 26” dia., 100” width. 





STEWART BOLLING & COMPANY, INC. 


3196 EAST 65TH STREET e@ CLEVELAND 27, OHIO 





advanced design, construction and operating features like these .. . 


, BALANCED HEAT CONTROL— 
This patented NRM feature assures the uniform 
heating which results in closer-tolerance extrusions 
of finer finish and shape holding quality 


“CAST IN” CYLINDER HEATING— 

The aluminum body of the heater is cast around 
the heating element, enclosing it completely. Possi 
bility of any kind of failure is virtually eliminated 
In addition to longer life, they offer quicker re 
sponse to controls than other types of cylinder 
heaters 


AUTOMATIC DIE HEAD CLAMPS— 

Air (or hydraulic) cylinders instantly lock the die 
head, making a leak-proof seal . or as quickly 
release it to speed up cleaning or die and screen 
changing on large NRM Extruders (6” to 15”) 


20:1 RATIO ONE-PIECE CYLINDERS— 

With effective cylinder and screw lengths twenty 
times their diameter, more intensive heating and 
greater mechanical working of the plastic is 
provided. Results are top quality extrusions pro- 
duced with less waste 30 to 50% faster than with 
extruders having shorter cylinders 


5. SINGLE-WALL XALOY CYLINDER LINING— 


For more compact, more durable extruder con 
struction. Corrosion-resistant Xaloy 306 assures 
long cylinder life with original dimensions main 
tained 


JOB DESIGNED FEED SCREWS— 

NRM patented Torpedo Screws improve both 
quantity and quality of plastics production by 
thorough mixing, evenly distributing heat through 
the compound, and by obtaining uniform cross 
sectional pressure at the die. NRM has a screw 
type to meet all extruding requirements 


J.1.C. CODED ELECTRIC CONTROL CABINETS— 
Precision-engineered and quality-constructed, giv 
ing you wiring to a universal standard, labeled 
circuits, and all wiring completed to terminals 
J.1.C. Control Cabinets are Standard NRM equip 
ment 


MATCHED DIES AND ACCESSORIES— 

NRM makes available dies and haul-off equipment 
designed specially for the type of extrusion, and 
to utilize to the fullest, the high production capaci 
ties of NRM Extruders 


THERE’S AN NRM WITH DIES AND ACCESSORIES 
TO HANDLE EVERY EXTRUDING REQUIREMENT .. . 


From small 1” Laboratory Bench Models to big 
15” high-capacity Extruders with Automatic Die 
Head Clamps, all have the same quality features 
that make NRM Extruders most profitable to oper- 
ate, and which sustain profitable operation over 


WRu MODEL 55 2-1/2” 


NOMINAL CAPACITY: 80-115 lbs./hour—SCREW SPEED 
11-72 rpm. Minimum Range—DRIVE: 15 hp>—REDUCTION 

UNIT: Cone Worm Gear—15:1 Ratio—FLOOR SPACE 

89%” long x 25” wide (Extruder only ), 22” deep x 38” wide 

mn ee Cabinet), 38” long x 27%” wide (Oil Heating 
nit 


EXTRUDERS 


Oil Steam 


575°F 


Electric 
650°F 


Max. Operating 
lemperatures 





250 psi 


None 
Furnished 


Electric 
& Manual 
Control 


Temperature Controls Proportioning 


Pyrometer 


many years of trouble-free service. The Extruders 
and equipment shown below and on following 
pages are representative only of the NRM full line 
Check them over and contact us for more details 
today. There’s an NRM of the right type and size 
to handle every extruding requirement 


NRM 24’ 
ELECTRICALLY 
HEATED 
EXTRUDER WITH 
OPFSET PIPE DIE 





NR MODEL 55 3-1/2” EXTRUDERS 


MODEL 55 342” ELECTRICALLY 
HEATED EXTRUDER 


_<« 


NOMINAI CAPACITY 160-230 I\bs./hour—SCREW 
SPEED: 12-73 rpm, Minimum Range—DRIVE: 25 hp 
REDUCTION UNIT: Herringbone Gear—24.5:1 Ratio 
FLOOR SPACE: 112” long x 36” wide (Extruder only), 
22” deep x 38” wide (Control Cabinet) 38” long x 27%” 
wide (Oil Heating Unit 


Electri Oil Steam 





Max. Operating 
Temperatures 650°F 575°F 250 psi 
lemperature Controls: Proportioning Electri None 
Pyrometer & Manual Furnished 
Control 


MODEL 55 6” EXTRUDERS 


MODEL 55 
6” ELECTRICALLY 
HEATED EXTRUDER 


NOMINAL CAPACITY 450-675 lbs./hour—SCREW 
SPEED:6-72 rpm, Minimum Range—DRIVE: 100 hp 
REDUCTION UNIT: Herringbone Gear—24.5:1 Ratio— 
FLOOR SPACE: 177” long x 48” wide (Extruder only), 
22” deep x 38” wide (Control Cabinet), 38” long x 2742” 
wide (Oil Heating Unit—3 req'd) 


Electric Oil Steam 








Max. Operating 
lemperatures 650°F 575°F 250 psi 
lemperature Controls: Proportioning Electric None 
Pyrometer & Manual Furnished 
Control 


NOMINAL CAPACITY: 30-35 

lbs./hour—SCREW SPEED: 10- 

71 rpm DRIVE: 3 hp RE- 

DUCTION Chain Drive 

FLOOR SPACE: 49” long x 19” 

wide (Extru . 

der with 

Drive). 10” 

deep z 30" 

wide (Control 

Cabinet ) 

MAX. OPER- 

ATING TEM 

PERATURE 

650 F 

TEMPERA- 

TURE CON- 

rROLS Pro- 

portioning 

Pyrometer 

Iype 1%" ELECTRICALLY HEATED 
20:1 Le/D RATIO EXTRUDER 


MODEL 55 4-1/2” EXTRUDERS 


MODELSS 4” ELECTRIC ALL) 
HEATED EXTRUDER 


NOMINAL CAPACITY: 275-375 _ lbs./hour 
SPEED: 9-75 rpm, Minimum Range—DRIVI 
REDUCTION UNIT: Herringbone Gear—24.5:1 | 
FLOOR SPACE: 143” long x 39” wide (Extrude 
22” deep x 38” wide (Control Cabinet), 38” long x 
wide (Oil Heating Unit—2 req’d ) 


Max. Operating Electric Oil 

Temperatures 650°F 575°F 

Temperature Controls: Proportioning Electric 
Pyrometer & Manual I 

Control 


This 8” Electrically Heated Extruder is typical of how 
NRM can incorporate in a single machine, standard 
proven design features to obtain a “custom” installatior 
This standard Extruder has Automatic Die Clamp, specia 
screw and special electrically heated cable covering cross 


a= "MODEL 50-12 

se PORYECTRICALLY 

er SEATED BENCH 
SE EXTRUDER 


NOMINAL CAPACITY: 6-10 Ibs. / hour—SCREW SPE! D 
21-136 rpm—DRIVE: % hp Variable Speed—REDU¢ 
TION UNIT: Combination Gears and Belts—BENCH 
SPACE: 34%” long x 27” wide. 

Max. Operating Temperatures: 650°F 
Temperature Controls: Proportioning 


Pyrometer 
Thermostatic 











itest engineering refinement contrib 

easier and faster operation of larg« 

xtruders (6” to 15”) is the Automatic 

1 Clamp. Touching a lever instantly 

head with a positively leak-proof 

s quickly unlocks it for quick screen 

g or cleaning. In addition to time and 

ving features, other advantages of 
\utomatic Clamp are: 

SITIVE SEALING—no leakage of ma- 
round the head. 

\OLPROOF ACTION simplicity and 

ictness makes it completely depend 











A SPLIT-SECOND IS ALL IT TAKES 
FROM LOCKED and leak-proof pc 





un y » \ sition, left, to fully open positior 
NEUMATIC CYLINDERS power the Au above 

atic Clamps, with hydraulic systems — , , 

iilable if preferred 





NRM 15” EXTRUDER ~ 


‘ 


DEVOLATILIZING 


EXTRUDERS 
EXTRUDERS WITH 


“HANDY CLAMP DIE HEADS" 


NRM 4!’ DEVOLATILIZING EXTRUDER 











These Extruders make use of a special patented. ad 
justable valve, and a large vent to remove moisturt 
anu lly operated “clamp-type” die heads are avail- and gases from plastics which must be vented to pre 
ble for 142”, 242”, 34%” and 442” NRM Extruders on vent porosity. Typical are cellulose. acetate and buty1 
st. From leak-proof closed and locked position ate, ethyl cellulose acrylic and vinyl pellet and 
they may be unlocked and opened (right) by powder blends especially when used for wire cov 
ening the single swing bolt shown. Note the ering. They are obtainable in all sizes and may be 
rugged construction electric, oil or steam heated 





“PACKAGED” INSTALLATIONS 


FOR RIGID SHEET — From Extruder to stacker, NRM’s Sheeting line is 
a self-contained unit which includes every piece of equipment re- 
quired for production of rigid plastic sheet. Dies for the “package” 
are extremely rugged, are engineered specially for sheet extrusion, 
and are furnished complete with “cast-in” heaters, and controls. 
Write for full details. 


FOR PLASTIC PIPE — Standard Units 
consist of Extruder, Die, Cooling 
Tank, Take-up, Cut-off, and/or Wind- 
up. Complete unit not shown. Write 
for full details. 


NRM RIGID SHEETING LINE—For sheet widths 
up to 48”, larger on request. 


VERTICAL TUBING DIES ANNULAR TUBING DIES 
Size range: 1” to 12” inclusive, for extrusion of Size range: 14” to 36”, other sizes on request, for ex- 
blown P.V.C. and Polyethylene film. trusion of large blown film tubing. 


PIPE DIES TEE-TYPE DIES SHEETING DIES 

Size range: %” to 6” LPS. Size range: 12” to 96”, for ex- Size range: 24” to 48” widths, 
Straight delivery and offset types trusion of fiat Polyethylene film gauges, .040” to .180, other sizes 
available for extrusion of rigid and Polyethylene laminating. and gauges on request. Three 
P.V.C., Polyethylene, Acetate 


styles available for extrusion of 
Butyrate and Kralastic pipe. 


Acrylic, high impact Polystyrene, 
Acetate, Acetate Butyrate, Kra- 
lastic, Polyethylene and P.V.C., 
rigid and elastomeric. 


NRM ACCESSORIES include Conveyors, Cooling 
Tanks, Pipe Haul-Offs, Blown Film Take-ups, and 


ODAY 
write T others. Write for details. 


e details, quota- 
fr edemonstrations or 
Se exens abr OTHER SIZES FOR ALL DIES AVAILABLE ON REQUEST 

i boratory 
Our extensive la 


i ilable to 
facilities are availab 


help solve your extrusion | 


qe 
ae problems. 


Plants at: AKRON, COLUMBIANA AND LEETONIA, OHIO — CLIFTON, N. J. 





TEMPERATURE CONTROL UNITS 


THE LOGICAL CHOICE OF EQUIPMENT MANUFACTURERS, 
MATERIAL SUPPLIERS and PLASTICS PROCESSORS for 


FASTER PRODUCTION, FINER PRODUCTS and FEWER REJECTS 


MODEL 6002 


The DUAL mobile temperature control 
unit functioning in leading plastics plants 
from coast to coast. Ready to operate 
when connected to electricity, water, and 
drain. 


MODEL 6007 i 


HIGH TEMPERATURE DUAL OJL CIRCU- 
LATING UNIT — The Model 6007 as- 
sures accurate control from 100° to 


accurate high temperature control is 
necessary. 


MODEL 6016—HIGH TEMPERATURE SINGLE 
OIL CIRCULATING UNIT — A compact SIN- 
GLE unit with the same basic features as 
Model 6007 plus choice of heater capacity. 


MODEL 6003 


A compact DUAL unit a gp for per- 
in be a cadnnad 
with casters.) Requires Too Rie © space 
than Model 6002 with same capacities. 


es MODEL 6031 


TRIPLE TEMPERATURE CONTROL UNIT 
- This unit was specially designed for 
use in the manufacture of plastic sheet. 
It provides accurate temperature control 
for molds and rolls with provision for 
temperatures up to 240° F, 





Sterlco Engineers are always available 
to assist you in the selection of proper 
temperature control equipment... 
write today! 


Export: OMNI PRODUCTS CORPORATION °® 


TEMPERATURE 


CONTROL 
Eek STERLING, 


gnc. 1916 


INDUSTRIAL 


CONTROL DIVISION 


INC. 


Milwaukee 


MODEL 6012 


A compact, efficient SINGLE unit de- 
signed to do the typical Sterlco iob of 
temperature control where a single sta- 
bilized temperature is adequate. Can be 
combined with Sterlco Model 6002 and 
6003 Dual units where more than two 
temperatures are required. 


MODEL 7000 


COOLING AND CIRCULATING 
Where cooling only is required. 
accurately and automatically Pr 
work without any _ oes and 
out wasteful “on and off” valves. 


operating 
ond 6813 bur without srodiiion tar 


ing. Excellent for use at sprue 
of large molds. 


REPRESENTATIVES IN PRINCIPAL CITIES 


460 Fourth Ave. * New York 16, N. ¥. 


A COMPLETE LINE 





Wipe, 
TURN OUT 
' more production 


a 


COMET ‘‘Twin”’ 


Two complete and individually controlled Drape and Vacuum 
Forming Machines built into a common frame using one vacuum 
source and heating unit. This construction and design has re- 
sulted in the utmost in productivity and reduced costs. A real 
leader in the industry 


... With a “Comet” 


New Forming Techniques incorporated into one machine for 
the first time: Snapback Forming—Mechanical Forming— 
Pressure Forming—Airslip. Forming—Vacuum Forming 
and Trimming in One Operation. Counteracting plotens 
have positive control of Plastic Sheet during forming operations 
Available in 4 sizes with either single or double forming press 


COMET 
“‘Rotary-Vac”’ 


VACUUM, DRAPE AND AIRSLIP FORMING 
200% GREATER PRODUCTION—Operator Loads and Un- 
loads at One Station—All Other Operations Fully Automatic. 


* Safe—simple to operate. 

* Rugged and dependable 
construction. 

* Stroke 17”. 


ALSO AVAILABLE WITH MALE ASSIST. 


* Fast and easy to set-up. 
* Enclosed oven with heating 
from 2 sides. 


COMET 
‘‘Meteor’’ Automatic 





BLISTER 
& SKIN 
PACKAGING 


le 
PRODUCTION 
TEST WORK 
MODELS 
SHORT RUNS 


Unparalleled flexibility 
and economy. 


* Form-Drape-Draw to 15” deep. 

* New Design rapidly adjusted clamp frame eliminates plastic 
pull-out. 

* Use coils, sheets or small blanks—thickness from .00! 
to .25 

* Shipped complete-ready for operation. 


Special Machines Designed to your needs, Write for bulletin MPE7. 


Designed and Manufactured by 


FRANKLIN PARK 


INDUSTRIES 


9863 Franklin Avenue 
ILLINOIS, U.S.A 





CuMBERLAND 


Plastics Size-Reduction Machinery 


berland “Stair-Step” Dicing Machines 


For dicing the full range of 
thermoplastic materials. 

Cubes 1/16” to 1/2” pro- 
duced from plastic sheet or rib- 
bon stock. Pellet sizes altered 
merely by changing knives. 
Cubing is done in one severing 
operation with rotor knives 
cutting against one bed knife. 

All surfaces contacting plastic 
materials are of corrosion- 
resistant metals. 

Two sizes of machine avail- 
able to handle sheets up to 7” 
and 14” in width. 


Cumberland Model 20 All Steel Granulator 


This heavy-duty all steel ma- 
chine with 8” by 20” throat 
opening is suited for granulat- 
ing tough plastic materials in 
the form of slabs, bleeder scrap, 
cylinder purgings, heavy cross- 
sectional parts, etc. 

Frame and cutting chamber 
are of thick weldments with 
deep welds. Rotor and seal rings 
are heat treated and ground all 
over to provide tough, undam- 
ageable parts. Hardened sur- 
faces preserve new appearance. 

Machines resist wreckage. All 
inner surfaces are ground 
smooth to provide ease of 
cleaning. 





Cumberland Pelletizing Machines 


A versatile machine designed 
for use as a pelletizer, chopper 
or dicer. As a pelletizing ma- 
chine: cuts multiple extruded 
strands of plastic material into 
cylindrically shaped pieces or 
cubes for use in molding or 
extrusion machines. As a 
notched knife dicing machine: 
handles principally vinyl sheet 
stock. A less expensive dicing 
machine although less universal 
than the Cumberland “Stair- 
Step” Dicer. As a chopping ma- 
chine: efficiently cuts rubber 
and vinyl slabs into small 
pieces. 

Available in two sizes to 
handle stock widths up to 14” 
or 24”, 


Cumberland Pre-Breaker Granulators 


Universal in its application, 
this dual rotor machine com- 
bines a pre-breaking machine 
and granulating machine in one 
compact unit. A large throat 
opening is provided to accom- 
modate bulky reclaim as vacu- 
um formed parts or trim. Also 
handles extra large and bulky 
parts and pieces of heavy cross- 
section as bleeder reclaim slabs, 
purgings, etc. 

A special dome added to top 
of hopper makes machine ideal 
for long lengths of extruded 
pipe, rods, contours and similar 
items. 

Unique hopper prevents any 
flyback. 

Available in two sizes with 
12” x 24” or 24” x 48” throat 
opening. 





GRANULATING MACHINES 
For Central Granulating and Use Beside the Injection Press 


CUMBERLAND MODEL 0—V-Belt or Direct 
Coupled (2 models) 


For use beside each injection molding machine. Also 


for laboratory and miscellaneous uses. 

Motor: 114 or 2h.p. Throat: 334” x 514” 

CUMBERLAND MODEL '2 — V-Belt or Direct 
Coupled (2 models) 


For use beside each injection molding machine. Also 


for laboratory and miscellaneous uses. 
Motor: 3 h.p. Throat: 4” x 814” 


CUMBERLAND MODEL 1!2 —Direct Coupled 
For central granula.ing use. 
Motor: 10 h.p. Throat: 5” x 12” or 8” x 11” 


Write for our Bulletin 260 


CUMBERLAND MODEL 10 —V-Belt Drive 
For use principally beside the injection press. 
Motor: 30r5 hp. Throat: 6” x 10” 


CUMBERLAND MODEL 18 — Direct Coupled 


For central granulating use. 
Motor: 20 h.p. Throat: 5” x 18” or 8” x 18” 


CUMBERLAND MODEL 20 —([illustrated above 


CUMBERLAND FINE GRANULATING MACHINE 
A machine for granulating.to a higher degree of fine- 
ness than is possible with cunventional machines. 
Motor: 25 h.p. 








available in 
standard and 
custom engineered 
models 


Be a pacemaker in the fast-moving plastics i 
with equipment designed to keep production 
to modern trends. e Hydraulic Presses 
speed output and costs. They are | 
engineered by men rages gees int 

industry. That j ; 

special | 

equipment ~ 


of cinta 


and pi 


_— 





DAKE 


P R 3 ) ) 3 5 pil Hand-Operated Power-Operated i Gap Type Movable 


Presses Hydraulic Hydraulic Presses Frame 





Specials... rHat's US 


The 8” extruder illustrated fits into a spe- 
cial processing line. Custom designed fora 
large chemical company, the extruder had 
to be designed to coordinate with existing 
processing, blending and mixing facilities. 


Extruders for standard operations can be 
off-the-shelf models but new processes, 
new products, new ideas require specific 
designs. For example, in the processing of 
polyethylene, we developed special extrud- 
ers for simultaneous hot and cold feeding. 
In the fields of foamed plastics, polystyrene, 
polyethylene, the vinyls, we have designed 


YOUR INQUIRY 
For prompt response, please address your 
inquiry to: 


Hale and Kullgren, Inc. 
613 E. Tallmadge Ave. Akron, Ohio 


many individual extruders for processing, 
blending, reclaiming and devolatilizing. 

Most new ideas for special equipment 
originate in shirt-sleeve sessions with a 
company’s production and engineering per- 
sonnel. They Know their process require- 
ments. We translate these specifications 
into machines tailored to the job. 

If you are working on new ideas in either 
plastics or rubber, H & K can be of assist- 
ance. We have specialized knowledge of 
these fields and can design a complete plant, 
a special process or an individual machine. 
We also have complete engineering service. 


Sales and Engineering by 


HALE and AULLGOES Ine 


P.O. Box i231- ro OMIO:. 


* 


aa 


THE AETNA-STANDARD ENGINEERING CO., PITTSBURGH, PA 


‘ 





THE MOST COMPREHENSIVE LINE 
OF PLASTIC MOLDING 


EQUIPMENT 


Choose the method best suited to your needs, then select an H-P-M press to 
do the job! From the first acceptance of plastics as a highly feasible commercial 
material, H-P-M has been designing and building molding machines for the plastic 
industry. Today, H-P-M offers plastics machines for every job—injection, com- 


pression, transfer, laminating and reinforced plastics —— machines designed to give 


molders larger capacities . 


production costs. 


. . faster cycles . 


. . fewer rejects . . 


. big savings in 


Regardless of your molding application, you'll handle the job better and 
faster with an H-P-M. Investigate now how an H-P-M will help your production. 


There’s an H-P-M plastics engineer as near as your telephone . 


REINFORCED 


A complete line of stock 
presses from 50 to 200 
tons, designed specifically 
for molding reinforced 
plastics. Larger sizes 
built to order. Write for 
Bulletin No. 5404! 


LAMINATING 


Multiple hot plate presses 
with steam or electrically 
heated plates for com- 
pressing or curing lamin- 
ated material. Built to 
customer’s requirements. 


COMPRESSION 


Stock sizes 100, 200, 
300 and 500 tons. 
Larger sizes up to 
2500 tons built on 
special order. Write 
for Bulletin No. 57021 


. call him today. 


TRANSFER 


Stock sizes 100, 200, 
300 and 500 tons. 
Larger sizes up to 
2500 tons built on 
special order. Write 
for Bulletin No. 5702! 
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QUALITY a ab) FASTER with new 
H-P-M INJECTION MOLDING MACHINES 


Check these features—they‘re important to you! 


e Manifold Valve System Reduces 
Hydraulic Piping 


e Full Hydraulic Mold Clamp 
e Large Platens With Plenty of 


Stroke and Daylight 
e Over-Capacity Heating Cylinders 


e Greater Horsepower With Faster 
Injection Speeds 


200 
H 
6/8 


300 


HV 
Model 12/16 


e Overhead Oil Tank 


e New Hydraulic System 
Incorporating Flange Mounted 


Vickers and Denison Pumps 


450 


| HV 
|. 20/28 


SPECIFICATIONS 


650 
HV 
32/42 


800 
HV 
48/64 


Long 
Stroke 
800 
HV 
48/64 


long 
Stroke 
1200 


1200 
| H 
80/100 


H 
80/100 | 





Material Injected Per Cycle (oz.) 6-8 12-16 
Material Injected (Cu. In. Per Min.) 


Plasticizing Capacity (Lbs. Per Hr.) 


80 135 
200 300 
26x26 30x33 


Mold Clamp Capacity (Tons-Max.) 


y | 20-28 
675 1130 


1530 
200 
450 | 
“36x42 | 


32-42 7 


2510 

300 

650 
48x48 


48-64 
2800 
300 
800 
55x55 


48-64 
2800 
300 
800 
55x55 


80-100 | 
2850 
400 
1200 

60x68 


80-100 
2850 
400 — 
1200 
60x68 


+ 


~— — 
| 

+ 

+ 

+ 


Platen Size > Sas ATPase | 
Clearance Between Tie Rods (In.) 

Daylight Opening (Max.) Without Ram Spacer (In.) 30 
Daylight Opening (Max.) With Ram Spacer (In.) | 26 
Mold Thickness (Min.) Without Ram Spacer (In.) a a 
Mold Thickness (Min.) With Ram Spacer (in.) ies 6 


Clamp Travel (Max.) in pai ae 15 T 20 | 


5x15 |17V/2x20V2 | 21x27 | 301/2x30V2 | 361/2x36V/2 | 361/2x361/2 | 4012x4812 | 401/2x48V/2 
ae ae as | | 104 
as ; | os a 
20. =| : 44 
12 32 
ee oO 
Motor Horsepower 45 .* 1071/2 100 
Shipping Weight (Lbs) | 16,500 | 27,000 | 41,000 | 76,000 | 87,000 | 152,000 


NOTE: All injection capacities specified above are for general purpose polystyrene. 


+ 


+ 


+ 
+ 
+ 
+ 
+ 


4 
4 

4 

—+ 
| 


98,000 





H-P-M PREPLASTICIZING MACHINES AND CONVERSION UNITS 
ARE AVAILABLE UP TO 400 OZ. CAPACITIES 











WRITE FOR BULLETIN NO. 5701 Today! 


THE HYDRAULIC PRESS MFG. CO. 


A DIVISION OF KOEHRING COMPANY 


Mount Gilead, Ohio 





when you consider new 


INJECTION 
MOLDING 
MACHINES 


from 4 to 60 Ounces... 


be sure to check the advantages of 
LESTERS. The unique features of all 
standard machines (plus 14 optional 
auxiliary circuits for special jobs) 
give a flexibility of use that is 
unequaled in the field. 





Want complete 
specifications ? 





Write today for 
Bulletin 202. 
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LESTER- - PHOENIX, INC. 
2657 CHURCH AVENUE * CLEVELAND 13, OHIO 


Agents in principal cities throughout the world 
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More than 2000 Battenfeld INJECTION MOLDING MACHINES 
ore operating in 48 countries all over the world 


Sole agents for 
solesand service MOLDING SYSTEMS INC. 


These machines give 


mogt economical prodiction 


The fully avtomatic ope- 
ration, simple electro-me- 
chanical design with an 
amazing record of quality 
maintained overlong pro- 
duction runs at lowest 
initial and lowest opera- 
ting costs are the outstan- 
ding characteristics of 
BATTENFELD INJECTION 
MOLDING MACHINES 





SPECIAL 
VACHINERY for... 


COATING 


. . . paper, fabric, foil, film, with Saran, 
Diofan, polyethylene, glue, adhesive, 
PVC, resin, melamine, bitumen, wax. 


LAMINATING g and Impregnating Machine 4900/ 


. . . two or more webs of paper, board, 
fabric, aluminum, film, foils, etc., 


by means of glue, silicate, x 
varnish, bitumen, wax. 


CASTING 


. nitro, acetate, triacetate film 
and foils. 


PVC Coating Machine 6084/1 


PRINTING 

. . . coated fabric, oil cloth, PVC film, 
aluminum foil, decorative and wrapping 
paper, etc. 


IMPREGNATING 


Film Casting Machine, band type 3281/1 
. . » paper, fabric, etc., with latex, 
phenolic, melamine, bitumen, oil, PVC. 


. making photographic paper and film, 
abrasive paper and emery cloth, artificial 
leather, adhesive tapes, etc. 





Varnishing and Impregnating Machine, 
up to 3500 mim working width 4070/1 


HOFMANN & SCHWABE : 


KREFEtLD (WEST GERMANY) 


Agents for machinery for Agents for any other machinery 
photographic paper and film: of our manufacturing program: 


Messrs. Alfa, American Corp., Messrs. Comac, Converters Machine Co., 
303 West 42 Street, New York 36, N.Y., U.S.A. 22 W. Putnam Avenue, Greenwich, Conn., U.S.A. 


882 





NOW--The New AUTOMITE” 


pat. pending 


Solves the short run 
compression molding problem 


THE ASO-B 


AUTOMOLD 


50 tons at 100 lbs. air pressure 
60 tons at 120 lbs. air pressure 


lowest priced high-speed 
fully automatic 
compression 
molding 
machine 


= 


FULLY 
AUTOMATIC, 
lowest cost 
because of 
simplicity 
of design 


ECONOMICAL 
OPERATION and 
maintenance — 
uses existing air 
supply; simple electrical 
circuits; Compact molds 


QUICK INSTALLATION — 
just connect to ai supply 
and electrical power 


SIMPLE CHANGE-OVER — 


setting up molds in less Model A-10 


than two hours self coniaineJ 


FOR PRODUCTS 
made of thermosetting — 
materials, including 

alkyds — 


—produces up to 30,000 pieces monthly from 
_ single cavity mold 


— —operates from available air supply 10 tons 
pressure at 80 psi. (air to oil) 


—fully automatic ...semi-automatic... 
Components, or manual 
etc. 


—quick mold changes 
—utilizes existing cores and cavities 
—lowest operating cost 


Electrical, 
Electronic 
and 


Designe:: by Molders for Molders 


W 


AUTOMATIC MOLDING MACHINE COMPANY S AUTOMOLD 4 


| ¢ ( 





1c emperature Contr / 


CLOSE TOLERANCE EXTRUSIONS...EASIER . 
FASTER ... WITH THE EGAN EXTRUDER Aj.p 
“WILLERT TEMPERATURE CONTROL SYSTEW’* 


This revolutionary Egan combination automatically puts ; 
end to the problems of-heat control and quick cooling in t 
extruder cylinder ... Simply pre-set the temperature and t! 
“Willert Temperature Control System” takes over, providing 


completely automatic instrumentation. 


NO MOVING PARTS 
NO PUMPS, BLOWERS, COMPRESSORS 
NO MANUALLY OPERATED VALVES OR SWITCHES 


Available in full range of extruder sizes—2” through 8” 


The strip chart reproduced at left shows actual material temperatures recorded during 
@ typical day-long production run. Readings were obtained by inserting a thermo- 
couple in the plastic melt at the output end of the extruder. 





Write, or Phone Randolph 2-0200 
For Complete Information — 
No Obligation. 


* Patented 


FRANK W. Egan AND COMPANY 
SOMERVILLE, NEW JERSEY 


Manufacturers of plastics processing equipment 


Cable Address: "EGANCO” — SOMERVILLE NJER 





REPRESENTATIVES: MEXICO, D.F.—M.H. GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE, NO. 10. JAPAN— 
CHUGAI BOYEKI CO., TOKYO. LICENSEE: GREAT BRITAIN — BONE BROS. LTD., WEMBLEY, MIDDLESEX, 





COMPARISON! 


MATCHED UNITS PROVIDE CLEARER, ACCURATE GAUGE, 
EXTRA WIDE FILM WITH MAXIMUM OUTPUT. 


‘ Model 350 16 screw diameter MPM 
This latest MPM 312” extruder, incorporating new Extruder with flat film die 


bearing assembly, with matching flat film cie and 
takeup, is the most advanced and efficient unit of 
its kind available to the industry. Film can be pro- 
duced with tolerances as close as .0001” across a 
sheet .00125” thick. In actual verified production, production is the reason 
film up to 58” wide has been produced at the rate 

of over 200 feet per minute. The unique die de- why MPM equipment 
sign makes it possible, with extra capacity MPM 
extruders and takeups, to produce sheet up to 
100” wide. 


More, better, efficient 


is sO widely used 


Bee. 


ast Representative: 8510 Warner Drive, Culver City, Calif 


West « 





20 PRECISION 


HYDRAULIC PRESSES 


FIBERGLASS 


100-TON self-contained press for molding fiberglass- 
reinforced plastics. Tonnage can be varied by hand 
valve on control panel. Approach, pressing, stripping 
and return speeds, as well as stroke lengths, are 
variable. Electric timer for automatic cure cycles. 
Up-acting or down-acting ram optional. 


_ COMPRESSION MOLDING 


A real work horse for the mechan- 
ical goods shop. This press, 800 
ton model pictured, is available 
in many tonnages and platen 
sizes. Pushbacks optional. This 
machine can be arranged for auto- 
matic or single cycle operation 
and is available self-contained. 


MINIMUM DEFLECTION 


1500-TON loop-type press is 
practically deflection free, provid- 
ing parallelism. within .002”’, a 
result of low stress throughout. 
This machine is available with 
control and pumping unit, and 
can be arranged for automatic or 
single cycle operation. 


Erie Foundry Company’s vast and varied experience in 
designing and building hydraulic presses is yours for the 
asking. Our sales engineers are at your disposal. Write 


ERIE FOUNDRY CoO. ERIE.PA. 


SINCE 1895, THE GREATEST NAME IN HYDRAULIC PRESSES 
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MODEL 
H-250 PRESS 
2'/2 OZ. 


Up to 1200 cycles 
per hour (dry run) 


Le - 





F AUTOMATIC! 


One operator can run 3 or more presses, 
for greater flexibility, and lowet labor costs. 
Selective control permits semi-automatic 
operation. 


TT MTC ULTITE sts: 0 cou on van 008ns 


by semi-skilled help. With simple, handy Ly 
controls, job can be set up in 20 minutes. cS 
> 


J WS 

: Polystyrene () . 
Containers — Vinyl a 
over 720 per hg ond 


The sketches list only a few of the many RRB ad 


Nylon Coil Polyethylene 


thermoplastics molded on Van Dorns. | te gly ore Clovires ~ over 
2000 per hour 000 per hour 


Remember, For the Price of One Large Press, You Can Own a BATTERY of VAN DORNS! 


ee 
vo WRITE FOR 
i complete data on 
4 model H-250 and other 
equipment shown. 
FINANCING 


POWER OPERATED, LEVER PLASTIC GRINDER MOLD BASES 
SEM|- AUTOMATIC PRESS CONTROLLED PRESSES AVAI LABLE Grinds up rejects, Available from stock. 
2-01. capacity, 2-oz. and 1-02. models. waste, etc., for re-use. 


THE VAN DORN IRON WORKS CO., 2685 EAST 79th ST. » CLEVELAND 4, OHIO 


887 





for High Quality Extru ion 
of Thermoplastics 


\ 


if bi 7 | a Se Since the development of the DPD 
HERWA-F fs \ | STANDARD® THERMA-FIN temper 
Pry ddd control system, field reports from users 

repeatedly remarked about the excellent 


EXTRUDER/S’)* gg | 
x R § / | perature control maintained in these extru 





The comp vee eeteeneated by 


tine offered by Davis- areCasr in heavy-walled, 


inctudes: aluminum half cylinders. Their external surfaces 
THERMA-FIN Thermoplastic Extruders* are finned to provide a large heat transfer area, 
Rubber Extruders Steam and Water Seals and each section is individually cooled by a 
Self-Braking Pay-offs Continuous Take-Ups blower located below it. Baffles are located 
Drag Capstans Pulling Capstans between sections so that the temperature of each 
Splice Boxes Dancer Control Columns section can be adjusted independently. 


Vulcanizing Tubes Wire Measuring Machines 











*U. S. Patents Pending 


DAVIS-STANDARD 


Division of FRANKLIN RESEARCH CORPORATION 





14 WATER STREET, MYSTIC, CONNECTICUT 


IN EUROPE AND THE STERLING AREA. CONTACT FINNEY PRESSES LTD.. BIRMINGHAM. ENGLAND 





A ld) Dy lh dl lll 


ATLANTA « CHICAGO - 


ihe Complete line of equipment for 

Injection, Compression 
and Transfer Molding, 
Extrusion, Preforming, 

and Vacuum Metallizing 





A Stokes-Windsor Extruder making rigid PVC 
pipe at Firestone Plastics Company, Pottstown, 
Pa. It is also used for blending, compounding 
ond other development of Firestone’s Exon 
resins. Stokes-Windsor Extruders are available 
in capacities of 65, 120 and 250 pounds per 
hour nominal capacity. Widely used for mok- 
ing tubes, tapes, sheet, belting, channels, mold- 
ing and pipe; also for compounding, coloring 
ond pelletizing for molding or re-extrusion. 
Further details in Catalogs No. 525, 550. 


Stokes Preform presses (Model 294 shown 
above) are available in 4 single-punch and 8 
rotary sizes, and one hydraulic. Preforms are 
made in the range from small button sizes to 
those as much as 10 pounds in weight. Full 
details in Catalog No. 509. 
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F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 


PASADENA, CALIF. 
LTD.: TORONTO 


CLEVELAND - 
STOKES COMPANY OF CANADA, 


The Stokes Model 701... the 2 ounce fruly auto- 
matic injection molding machine molds, de-gates, 
ejects and sorts automatically ... all without op- 
erator attention. Positive nozzle shut-off eliminates 
“drooling”, permits full-pressure prepacking of 
injection cylinder for uniform plasticizing. Stand- 
ard features include positive ejection, fast 3% 
second dry cycle, simplified die set up. Stokes fully 
automatic injection molding machines are avail- 
able in 2 to 6 ounce capacities. Write for 
Bulletin 565. 


This 72-inch Stokes Vacuum Metallizer proc- 
esses as many as 100 loads per day of toys 
at Ideal Toy Corp., Hollis, N. Y. Gives brilliant, 
long-wearing finish in many metallic colors at 
minimum cost. On metal parts no buffing or 
polishing is required. Opacity of coating per- 
mits use of scrap plastic. Other models of 24-, 
36- and 48-inch diameter. Send for detailed 
and generously illustrated Catalog No. 780. 


DAYTON - 





Stokes Model 741 fully automatic compression 
molding presses (125 ton unit shown here) provide 
highest attainable molding economy plus preci 
sion and flexibility. Available in 50, 75,125 and 
200 ton models. Other Stokes automatic presses 
include Model 800 in 15 and 25 ton capacities, 
Model 725 in 25 ton capacity and Model 252 
closure presses in 50 and 150 toncapacities. Write 
for detailed catalogs 200, 513, 201 and 521 


A modern and greatly improved version of the 
semi-automatic inane press which we have 
been offering for many years. Model 731 is 
available in capacities of 50 and 150 tons. Ideal 
for resistor and condenser cores and similar 
parts. The toggle-type closing gives high initial 
speed, slow closing, freedom from distortion of 
inserts. Send for Catalogs No. 526 and 516. 


Two of Stokes Model 727 semi-automatic trans- 
fer presses of 200-ton capacity at Kuhn & 
Jacobs Molding & Tool Company, Trenton, N. J 
Top or bottom plunger; capacities 50, 100 and 
300 tons. Without the transfer mechanism, this 
is Model 726, a compression molding press of 
the same copacities. For more detailed infor- 
mation send for Catalog No. 240. 


PORTLAND, CONN. - UNION, N.J. 
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A s a guide to the year’s activi- 


ties on the part of maclunery and 


equipment suppliers in making 


available new, more improved 
units for various plastics process- 
ing techniques, Recent Develop- 


ments in each field will be re- 
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viewed in this section. All it 
listed have been excerpted fi) 
the New Machinery and Equip- 
ment section of Mopern Priasri 


Oct. 


issues. 


1956 through July 195) 
Detailed information ca 
be obtained from these issues 









BY ROBERT BANCROFT* 


The instrumentation of plastics 
processing operations has come to 
mean more than merely the in- 
stallation of simple measuring in- 
struments to indicate the values 
of such process variables as time, 
temperature, pressure, 
and others. It includes control 
devices, frequently coupled with 


viscosity, 


such instruments, to sense process 


deviations from preset control 
points and to make the necessary 
adjustments in the 
maintain operating conditions at 


established levels. 


process to 


By holding process variables 
within closer limits than is possi- 
ble by manual control and at far 
less cost, process control equip- 
ment is playing an ever-increas- 
ingly more important role in in- 
suring optimum functioning of 
plastics fabricating equipment. 


Compression moiding 

Three separate control systems 
are involved in compression 
molding of plastics: 1) control of 
* Senior plastics engineer, Minneapolis-Honey 
well Regulator Co., 2753 Fourth Ave., 
Minneapolis, Minn 


Recent Developments were prepared by the 
editors 















the hydraulic which 
actuates the prime 
temperature control of the plater 
to which the mold sections are 
attached; and 3) regulation of an 
auxiliary air supply. 

The hydraulic power supply fo: 
the press normally consists of a 
high-pressure pump feeding a 
surge tark which acts as the high- 
pressure source for the press. The 
pump is usually left running 
continuously, and a_ pressure- 
loaded, self-operating-type pres- 
regulator, installed on a 
pump by-pass, is employed to 
maintain the desired 
pressure in the high-pressure 
system. An electrical overload 
limit switch, on the power supply 
to the pump motor drive, and 
a_ spring-loaded, high-pressure 
safety relief valve on the surge 
tank are control devices for pro- 
tection of the equipment. Cycle 
timers controlling solenoid valves 
in the hydraulic system provide 
for automatic operation of the 
sequential steps in the molding 
process. 

The mold temperature may |! 


system 
mover; 2) 


sure 


constant 
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led in various ways, de- 
g upon the type of heating 

: selected. Where electrical 
tance heaters are used to heat 
laten and/or mold, a simple 
tal thermostat is often used 
n-off When the 
and/or mold are cored, 
ensing steam may be em- 
ed as the heating media with 


control. 


nple spring-loaded pressure 
Jwator to control the steam 
perature. In cases involving 
r cold water systems, a self- 
ng control valve with a vapor 
liquid expansion bulb im- 
sed in the water line fre- 
ently provides the desired con- 
| action. 

The auxiliary air supply needed 
cleaning the mold cavity of 
lash, lubricant spraying, ejection 
molded parts, etc., at the end 
f each cycle is usually drawn 
from a central “house” system. In 
general, this system is comprised 
of an air compressor directly con- 
nected to a surge tank which acts 
as a reservoir to feed the system. 
A dual limit switch 
isually control the 
pressure in the surge tank 
through on-off control of the elec- 
tric power supply to the compres- 
sor. Simple spring-loaded, self- 
perating pressure regulators are 
used at each station in the house 
system to supply air at the de- 
sired pressure; a spring-loaded 
pressure relief safety valve is also 
installed on the surge tank for 

protection of the system. 


pressure 
serves to 


Transfer molding 


The control equipment used in 
onjunction with transfer mold- 
ng is very similar, in most re- 
spects, to that employed in com- 
pression molding. Additional con- 
trol equipment is needed to 
handle a second complete hy- 
draulic system’, preheating of 
preformed mold charges, and 
other ramifications arising in 
processing different types of ma- 
terials. 

In transfer molding operations, 
one hydraulic system serves to 
lose the press and hold the mold 
n a clamped position while a 
second hydraulic system is com- 
1only used to provide the force 


ept for the older three platen presses with 

ling transfer pots, two or more controlled 
raulic systems are required for transfer 
ing Operations. 


‘STRUMENTATION 


RECENT DEVELOPMENTS 


The Jordan Dancetrol provides 
automatic tension control from a 
few ounces up to several hundred 
pounds in the winding of paper, 
plastic webs, and tapes. It holds 
constant web velocity up to sev- 
eral hundred ft./min., is readily 
adapted to dancer rolls or pivot 
arms on existing machines, and 
incorporated as 
part of a new machine. The Jor- 
dan Co., 3235 W. Hampton Ave., 
Milwaukee 9, Wis. 


may easily be 


A new instrument for controlling 
quality of film is the Viking hole 
detector. The standard model 
tests nonconducting materials up 
to 25 mils thick and detects holes 
15 mils in diameter and larger at 
speeds up to 1500 ft./minute. 
With a 2- or 3-position recorder, 
the holes are not only recorded 
and counted, but located. Viking 
Instruments, Inc., East Haddam, 
Conn. 


The E364 Robotron Control is a 
completely packaged unit that 
will automatically close a hy- 
draulic press, freeze the mold at 
the right time, relieve gases by 
“bumping” at intervals, etc. Some 
advantages are: cycles may be 
reset in a few seconds, the oper- 
ating pushbuttons are located on 


the case, and the solenoid-oper- 


ated air valve is within the case. 
All relays are of the plug-in type 
for easy checking and servicing, 


and are completely enclosed for 
safetv. Emmett Machine and Mfq 
Inc., 445 E. Turkeyfoot Lake Rd., 
Akron 19, Ohio. 


A new producer has entered the 
beta-ray gage field with a line of 
five Atom-At gages: a transmis- 
sion gage for paper, foils, plastic 
films, etc.; a backscatter gage for 
coatings accessible from one side 
only; a_ differential 


coated films: a multi-head gage 


gage for 


for wide webs of coated films; 
and a transverse profile portable 
gage that measures. thickness 
across the whole width of a sheet. 
Nuclear Corp. of America, Inc., 
Empire State Building, New York 


oe 


Designed for use in printing, 
coating, tubing and _  rerolling, 
slitting and punching, tentering, 
intersheeting, and manifolding, 
the Linear Edgetrol photoelectric 
edge guidance system 
edge registration and web posi- 
tion of opaque materials, porous 
materials gauze, 
nonwoven fabrics), single thick- 
(polyethylene 


controls 


(lace, netting, 


ness film vinyl, 
cellophane), and laminates. Edge- 
trol systems are available in three 
integrated forms for use with 
present web control equipment 
as well as in new types of ap- 
Intercontinental Dy- 
namics Corp., 170 Coolidge Ave., 


Englewood, N.J. 


plications 





for driving the transfer ram.’ Al- 
though the individual control de- 
vices used are much the same as 
those in the hydraulic systems for 
compression molding, a bit more 
complicated arrangement of pres- 
sure regulators and valving is 
necessitated to provide the sys- 
tem with the flexibility desired in 
volumetric capacity and pressure. 
To rapidly close the press, high 
volumetric capacity at low pres- 
sure is used. As the press nears 
the closed position, a cam-actu- 
ated limit switch energizes a 
multiport solenoid valve which 
switches from the regulated low- 
pressure piping circuit to one at 


high pressure and low capacity 
to complete the clamping of the 
mold. Similarly, in driving the 
transfer ram, a high volumetric 
capacity at low pressure is in- 
itially desired with the ability to 
switch to a low capacity, high 
pressure, as the completion of the 
transfer is neared. An accumula- 
tor tank with a pressure-regu- 
lated pneumatic inner bladder is 
commonly used to augment the 
pump capacity at low pressure; 
for high-pressure delivery, the 
pump is directly connected to the 
press cylinder. A spring-loaded, 
self-operating pressure regulator 
on the house air line serves to 
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maintain the back pressure in the 
accumulator tank. Electrical cycle 
timers working through relay cir- 
cuits control multiport solenoid 
valves in each hydraulic system 
to carry out the press cycle of 
operations automatically 

Preheating of preformed mold 
charges is commonly accom- 
plished in dielectric preheaters at 
each press with cycle timers act- 
ing to control the power supply 
to each preheat furnace. 

Molding jobs 


requiring more 


critical control of temperatures 


and/o1 pressures during the 


molding operation are handled 
by proportional-type controllers, 
often also including a continuous 
chart of the controlled 
variable plotted against 
The control means or actuator 


may be either a pneumatic or 


record 


time.- 


electric motor-driven valve on a 
controlled 
water system supply line. Where 
electrical heating is involved, the 
drive operates a_ slide- 
wire rheostat to control the elec- 
tric power input. In either case, 
cycle timers are usually used. 


condensing steam or 


motor 


Injection molding 

Injection molding, like transfer 
molding, commonly requires two 
or more controlled hydraulic sys- 
tems plus auxiliary control sys- 
for metering the charge, 
preheating the charge prior to in- 
jection, maintaining the mold 
sections at optimum tempera- 
providing a regulated 
house air supply, and for control- 
ling various special ramifications 
of the process such as automatic 
lubrication.® 


tems 


tures, 


In injection molding processes, a 
relatively low-pressure hydraulic 
system serves to close and clamp 
the mold while a high-pressure 
system is employed for driving 
the injection ram. As in compres- 
sion molding, it is desirable for 
both hydraulic systems to pro- 
vide flexibility in delivery pres- 
sure and volumetric capacity. 
The types of control equipment 
used in the hydraulic systems for 
injection molding and transfer 
molding are essentially the same. 

The charge stock fed to the 


**Molding Plastic Tips,” C. H. Miller, /nstru- 
mentation, Volume 7, Number 4, 3rd Quarter 
1954, pp. 17-19 

* The device described was designed and put 
into use by methods engineers in Minneapolis- 
Honeywell’s Plastic Molding Department 





heating section of the press is 
metered either volumetrically o1 
gravimetrically. Where volumet- 
ric metering is used, a cam 
mounted on the injector ram 
drives a variable stroke metering 
meter- 


plunger. In gravimetric 


ing, the cam actuates a_ limit 
which dump 


solenoid when the molding ma- 


switch triggers a 


chine is ready to receive the 
charge from a weigh bucket. An 
electrical time delay relay con- 
trols the interval during which 
the dump solenoid stays ener- 
gized at the beginning of the in- 
jector ram stroke. 

Encasing the cylinder of the 
injector ram is a multiple-zone 
preheater designed to melt and 
heat the charge to the optimum 
temperature and/or viscosity 
condition for injection molding. 
In common practice, separate 
electrical resistance heaters sup- 
ply the heat for each zone with 
variations of on-off control 
through thermocouple-actuated 
millivoltmeter limit controls or 
pyrometers functioning on the 
principle of timed proportioning 
of electrical pulses. 

Separate cooling systems are 
commonly used for maintaining 
optimum temperatures in each 
section of the mold. 

A typical installation would 
consist of a centrifugal circula- 
ting pump drawing coolant from 
a controlled temperature reser- 
voir or sump and feeding it to 
the manifold supplying the mold. 
The flow is controlled by vapor 
expansion bulb, mercury switch- 
type thermostats actuating sole- 
noid valves on the _ supply 
manifold. The temperature of the 
coolant in the sump tank is regu- 
lated by additional vapor bulb- 
mercury switch thermostats con- 
trolling on-off, immersion-type, 
electrical resistance heater ele- 
ments in the sump or actuating 
solenoid valves on cold water 
coils in the sump. A spring- 
loaded back pressure regulator 
mounted in the pump discharge 
manifold serves to maintain a 
constant supply pressure to the 
mold. An _ electrical overload 
switch is used to protect the 
pump motor drive. 

A controlled house air supply 
is needed to supply compressed 
air for dislodging parts stuck in 


molds, cleaning molds of 
etc. This control system wa 
lined above in the discuss 
instrumentation for comp: 
molding. 

Special 
been devised to meet part 
needs of various sorts. An 


control systems 


esting example is a cycle t 
controlled, automatic lubri 
device® that provides a | 
amount of lubricant direct: 
given portions of the mold 
every set number of operat 
cycles. Cycle timers, wo. 
through relay circuits, act 
solenoid valves to achiev 
function. 


Extrusion 

The extrusion process consist: 
of two major steps: 1) the extru- 
sion operation proper and 2) fi- 
nal processing of the extruded 
preduct. Variables to be consid- 
ered in controlling the first step 
are: a) the operating speed of 
the screw; b) thermal gradient 
along the cylinder; c) back pres- 
sure in the screw cylinder, and 
d) feed temperature at the die 
head. Control of the final process- 
ing depends upon the nature of 
the extruded product. With so 
many diverse forms of extruded 
products, no attempt is being 
made in this general discussion 
to cover the many special con- 
trol problems involved. 

Optimum control of the extru- 
sion operation presents some 
knotty problems. The inherent 
nature of the charge stock serves 
to confine many parameters, of 
course. The design of the screw, 
a subject of much controversy 
further defines the operating 
parameters. 

The charge is preheated to the 
desired state for extrusion by 
frictional heat as well as exter- 
nally applied heat. While much of 
the heating is due to mechanical 
friction, it is probably most com- 
mon to set a fixed rate of speed 
for the screw for each individual 
extrusion operation, and contro! 
the temperature gradient of the 
charge through external cooling 
or heating, as the need may be 
Control of the screw speed is 
commonly accomplished by 
means of a mechanical variable- 
speed drive attached to a gear- 
head motor. The motor is pro- 
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by an 


switch on the 


against overload 
ad _ limit 
supply line 
large changes of viscosity 
ictional characteristics with 
rature, inherent in thermo- 
ics, necessitate close tem- 
ire control for extrusion op- 
ms. Accordingly extrusion 
hines are usually designed 
multiple-zone cylinder 
ters, the screw chamber walls 
g cored and/or jacketed. 
trical heaters are commonly 
1 to supply heat while water 
air serve as cooling media. 
Thermocouple-actuated multi- 
tmeter limit controls or pro- 
tioned pulse-type pyrometers, 
previously mentioned in the 
liscussion of controls used in in- 
jection molding, are commonly 
ised for an on-off control of the 
electric power supply and to ac- 
tuate solenoid valves on water or 
air cooling lines. While heat is 
normally supplied in the initial 
preheat zones to melt the charge, 
in many cases it is necessary to 
remove excess heat generated by 
friction in some zones, particularly 
f the machine is being operated 
at a high output rate. Similar 
controls maintain the feed tem- 


perature at the die head. Back 
pressure in the screw cylinder is 
determined by the design of the 
breaker plate and_ screens 
mounted at the discharge end of 


the chamber. 


Summary 

Control equipment is being 
employed in ever-increasing 
amounts to insure optimum re- 
sults from plastics fabricating 
processes. At the present stage 
of development, the majority of 
the operations are but semi- 
automatic at best. With relatively 
broad tolerances allowed for 
many of the controlled process 
variables, comparatively simple 
control equipment is capable of 
providing the degree of control 
required. A number of ingenious 
control circuits have been con- 
trived using these simple con- 
trol elements to carry out se- 
quential timed control functions 
very satisfactorily. Where more 
critical control of such key 
variables as temperature and 
pressure are involved, the more 
sensitive proportional-type con- 
trollers have been advantageously 
employed, often including record- 
ing of controlled variables. 
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BY ROLF PELIKAN* 


An injection molding machine 
basically consists of the following 
component parts: 

1) A steel frame or structure 
on which all parts of the machine 
are mounted, as listed below. 

2) A hydraulic system consist- 
ing of motor-driven pumps, in 
which a hydraulic fluid, usually 
oil, is subjected to high pressure. 
This fluid, controlled by direc- 
tional, pressure-reducing, un- 
loading, and pilot valves, makes 
movement of parts possible. 

3) Two hydraulic cylinders, 

complete with pistons and rods or 
rams. One is called the injection 
ylinder, the other the clamping 
ylinder. The pistons and rams of 
oth these cylinders are advanced 
nd retracted by the fluid pres- 
ire generated. 

1) A heating cylinder, in which 


ipment Engineer, Ideal Toy Co., 184-10 
aica Ave., Hollis 7, N. Y 

ecent Developments were excerpted by the 
s from Mopern Ptastics, Oct. 1956 

gh July 1957. 


cold feed pellets are heated until 
they melt. The injection ram 
forces cold material into the heat- 
ing cylinder which in turn forces 
the previously plasticated melt 
through the orifice into the mold. 

5) Two thick steel] plates, called 
mold or die platens, to which the 
two halves of the injection mold 
are clamped. One of these, the 
stationary platen, carries the so- 
called cavity half of the mold. To 
the other, called the movable die- 
platen, is clamped the core or 
ejector half of the mold. Both 
platens are mounted on closely 
aligned tie-bars, or on ways which 
are machined to close tolerance. 
The movable platen is set in 
motion by the clamping ram, 
either connected to it directly or 
by means of a system of links 
and toggles. Opening and closing 
is done by either retracting or ad- 
vancing the clamp ram. 

6) An electric system, consist- 
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ing of limit switches, timers, and 
solenoids is needed to control time 
and sequence of the various 
operations of the machine. Elec- 
tric heating elements, controlled 
by the “off and on” type pyro- 
meters or the more accurate pro- 
portioning-type pyrometers, fur- 
nish the necessary heat for the 
proper functioning of the heating 
cylinder. 

In addition to these basic com- 
ponent parts, various pieces of 
auxiliary equipment are needed 
to give the molder necessary flexi- 
bility and to enable him to cut 
costs by: a) reducing cycle time, 
b) eliminating or decreasing high 
cost of direct or indirect labor, 
and c) saving of material con- 
sumption. Time, labor, and mate- 
rial are the three main factors that 
make up total Auxiliary 
equipment, used in conjunction 
with new molding techniques and 
continuous refinements in the de- 
sign of modern molding machines 
have contributed greatly to low- 
ered manufacturing cost. This is 
of the utmost importance to the 
molder in this highly competitive 
market. 

Devices, techniques, and ma- 
chine improvements can therefore 
be categorized with a view as to 
which of the three main cost fac- 
tors they influence and reduce. 


cost. 


Time-saving devices 

With operating costs at an all- 
time high, time-saving devices 
are always regarded with the 
greatest interest. Builders of 
molding machines have recognized 
this fact and have tried to improve 
performance and reduce cycle 
time of their machines. Faster ram 
speeds, in clamping as well as in- 
jection cylinders, greatly 
contributed to increased output 
in shorter time. 

Cycle time can also be cut by 
shortening and adjusting the ram 
travel on the die opening stroke, 
not only on the so-called all- 
hydraulic models but also on the 
link-type machines. Preposition- 
ing of the injection ram (plunger 
advance) enables the molder to 
save valuable seconds on every 
injection stroke. Plunger advance 
can now be found on practically 
every modern injection machine. 
Many molding machines now also 
carry a “material prepacking de- 


have 
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Formatons have been 


added to a line of injection mold- 


Several 
ing machines. (Formatons are 
nachines using a vertical clamp 
» allow the molded products to 
drop off ejector pins or stripper 
rings; removal of product is ac- 
blast 


which carries the parts out of the 


complished with an. air 


mold and into a chute that has 
been attached to the rear of the 
machine.) Formaton-2 Model A 
has a capacity of 2 oz./shot. For- 
maton-3 Model A is a 3-oz. ver- 
sion of the Formaton-2. The For- 
maton-C combination automatic 
injection machine incorporates 
features of the Formaton-A 3-oz. 
and -F 4-oz. machines. Guy P. 
Harvey & Son Corp., Leominster, 
Mass. 


The Lester “package maker” is 
now being offered in four dif- 
ferent filling speeds. The L-2-4- 
oz. standard model can fill at the 
rate of 7.8 cu.in./sec. at a shot 
pressure of 20,000 p.s.i. Lester- 
Phoenix, Inc., Cleveland, Ohio. 


A new maker enters the injection 
machine field with a line of ma- 
chines in the middle-capacity 
range. Models 400 and 800 fea- 
ture a closed-circuit hydraulic 
system and a reversing Oilgear 
pump that eliminates hydraulic 
shock. They are equipped with a 
metering-type vibratory feeder, 
but will be furnished with Exact 
Weight scales if desired. Plug-in- 
type controls are grouped at eye 
level. National Automatic Tool 


Co., Richmond, Ind. 


The Battenfeld line of injection 
machines (built in Germany) 


consists of 17 models ranging in 
shot capacity from ¥%4 to 52 ounces. 
Some of these machines are hori- 
zontal, some vertical, and up 
through the 16-oz. size either type 
can be had. Top injection pres- 
sure is 28,400 p.s.i. in all sizes 
above 5 oz., lower in the smaller 
Molding 


Danielson, Conn. 


models. Systems, Inc., 


The Asmidar APM 21 is a hand- 
operated injection machine that 
is capable of molding all thermo- 
plastics and is well-suited to 
making small numbers of test 
shots. Top injection pressure is 
5700 p.s.i. British Machine and 
Foundry Supplies, Ltd., 80 Shore 
Rd., Port Washington, N. Y. 


Thermastrip heating bands are 
said to be 40% more efficient than 
any other type. They consist of 
Calrod-type heating elements en- 
cased in aluminum, and feature 
full-circle heating, uniform heat 
distribution, and low loss to the 
surroundings. They are available 
in 1.5- and 2.5-in. widths, and in 
diameters from 4 to 12 inches. 
Larger bands can be made to 
order. Thermal, Inc., 9400 Robin- 
son Rd., Franklin Park, Il. 


Featuring a radically different 
preplasticator mechanism, the 
Lewis Model 616-PP-12 is the 
first production machine used to 
mold the low-pressure linear- 
type polyethylenes. The new pre- 
plasticator, which was designed 
particularly for this 8-oz. ma- 
chine, raises its shot capacity to 
22 ounces. It has a nozzle shut-off 
valve that does away with the 
need for holding pressure on the 
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(unk 
mold is to be packed) 
Welding and Eng. Corp 
Clair Ave., Cleveland 17. O} 


ram after injection 


Small injection press models 
and 357A have been furn 
with an auxiliary 5-g.p.m 

that cuts their dry-cycle tin 
just over half that of the e; 
models. The two machines 
rated for 2.75 oz. of polysty: 
per shot at pressures of 2( 
and 10,000 p.s.i. with dry- 
times of 3.3 and 4.6 sec. res; 
tively. Clifton Hydraulic P 
Co., 289 Allwood Rd., Clifton 


The model 300 TL injection mold- 
ing machine is a horizontal n 

chine with a rated shot capacit 
of 12 oz. of polystyrene, with u 
to 16 oz. with prepacking. Reed- 
Prentice Corp., Worcester 4, Mass 


The Impco HAS-275 is an 8- t 
10-oz. machine specifically de- 
signed for automatic molding of 
deep-draw parts requiring a long 
stroke. The stroke, adjustable t 
14.2 in., can be reset without up- 
setting adjustments. Improved 
Machinery Co., Nashua, N. H 


In-line preplasticator for the Peco 
30M _ injection machine 
shoots up to 8 oz. of polystyren: 
embodies a new principle of pre- 
plasticator design The preplasti- 
cator is coaxial with the heating 
cylinder, the nozzle of which acts 
as the plunger for the preplasti- 
cator. Injection pressures on the 
hot melt up to 9800 p.s.i. can be 
obtained. Peco Machinery Sales, 
Ltd., 28 Victoria St., London, 
S.W.1, England. 


which 





vice,” which is a modified plunger 
advance system. This device 
enables the molder to pack more 
feed material into the heating 
cylinder by repeated advancing 
and retracting of the injection 
ram. The advance of the ram is 
controlled either by an electric 
timer or a limit switch, allowing 
the plunger to go just far enough 
to introduce more material into 


the cylinder without exerting so 
much pressure as to force ma- 
terial into the mold. Thus more 
material can be plasticated per 
cycle, enabling the molder to run 
larger than standard shots on his 
machine, and so uprate his ma- 
chine capacity. 

Most manufacturers of molding 
machines and equipment have 
recognized the fact that a ma- 


chine will not be able to perform 
faster or better than the efficiency 
of the heating cylinder will per- 
mit. Advertised dry-cycle-time 
and actual operating performance 
under load are often quite dif- 
ferent and it is found that the 
actual speed of operation and per- 
formance is to a great extent con- 
trolled by the efficiency of the 
heating cylinder, i.e., its capacity 


iT 
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‘ate material fast enough 
up with the modern fast- 
injection, clamping, and 
devices. 
improved heating cylin- 
signs have been put on the 
et. Conventional, spreader- 
cylinders are now designed 
longer bodies, higher watt- 
are provided, and the in- 
| design of the cylinders has 
so changed that higher rates 
at transfers are obtained, 
speeding up the plasticating 
ess 
Another great step forward in 
ng the capacity of the heat- 
ylinder has been in the appli- 
tion of preplasticators. As the 
e implies, material is plasti- 
ed before it is needed. It is 
conveyed to the injection 
nder by means of an extruder- 
screw mechanism or by a 
plunger. 
obvious that in this method 


procating auxiliary 


is always enough melted 
rial ready to be injected, as 
preplasticating chamber is 
stantly being refilled through- 
the cycle of the machine. 
sually, the one retarding factor 
this process results from the 
that most molded articles 
d a certain cooling time in the 
sed mold in order to solidify 
the material properly. Close at- 
ention has to be given to the 
design of molds scheduled to run 
in preplasticators, especially to 
the layout of water channels, so 
that maximum cooling can take 
place in the shortest possible time. 
these 
heating cylinder models, a new 
type of cylinder, the “melt ex- 
traction” type, has been intro- 
iced. This cylinder has a per- 
forated inner liner, in contact 
vith the outer cylinder wall 
where the heat transfer takes 
place. As the material softens it 
is forced through the perfora- 
tions of the inner liner and is 
channeled to and ejected through 
the nozzle into the mold. It is 
claimed that the melt extraction 
type cylinder gives more uniform 
elt temperatures and that it 
peeds up the plasticating process. 
Their design is complex, however, 
ind they seem to serve best when 
they are designed for molding 
particular plastic. 
Special attention has 


Besides conventional 


been 


given in recent years to mainte- 
nance and mold setup problems, 
in order to keep “down-time” to 
a minimum. 

Hydraulic manifolds are now 
widely used to provide compact, 
easily accessible hydraulic sys- 
tems with most hydraulic valves 
in one central location. The use 
of manifolds, flexible hydraulic 
high-pressure hose, and lately, 
high-pressure swivel pipe fittings 
has eliminated many leaks which 
were due to vibration of rigid pip- 
ing or caused by strains in piping 
due to faulty assembly. Flexible, 
high-pressure hose has in many 
instances replaced the hard-to- 
handle seamless steel tubing used 
in the past. The new, flexible hose 
assures leak-free operation and 
quick replacement in case of 
damage. 

A feature which has helped 
greatly to cut down mold setup 
time is the auxiliary hydraulic 
cylinder used for quick, effortless 
nozzle setting. Old-style ratchet- 
type systems are being replaced 
by motor-driven gear systems, 
which facilitate the clamping 
setup of the link-type machine. 
The need for greater accessibility 
to mold clamp areas has been rec- 
ognized and machine frames have 
been so laid out that molds can 
now be clamped with greate 
speed. 

Another important time-saving 
factor is now in the making. The 
Injection Machine Division of the 
S.P.I. has set forth standards for 
the layout of knockout pins, platen 
bolt-hole patterns, and 
lineup rings which will make a 


nozzle 


great degree of interchangeability 
possible. The molder will be able, 
in the future, to switch molds 
from one machine model to the 
other without the added expense 
of making tool alterations. This is 
a very important step, as con- 
siderable time and money has 
often been spent in adapting a 
mold, designed to run in one type 
machine only, to fit another. This 
will be particularly welcome news 
to those molders who plan to have 
machines of different manufacture 
in their shops. 


Material-saving devices 

An important development in 
material savings in recent years 
has been the perfection of a new 
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molding technique, based on a 
new mold design This new design 
has brought about the 


pro ess 


called “hot-runner 


molding.” In 


this process the material of 
sprues and runners is kept in 
plasticated state by means of 
heating elements which are con- 
trolled by sensitive instruments 
This material is injected into th 
cavities through  all-enclosed 
runner systems. The advantage of 
this technique is that less ma- 
terial is removed from the mold 
per cycle, since only the molded 
piece with its small center gate is 
removed, and sprues and runners 
remain in the mold. Scrap of run- 
ners and sprues is completely 
eliminated and degating has been 
greatly facilitated. In addition, it 
is reported that center gating, 
which in hot-runner molding is 
the conventional and accepted 
way of introducing material into 
the cavity, has greatly cut down 
reject figures due to shorts, strain 
Another im- 
portant advantage in the use of 


and flow marks. 
the hot-runner mold system is the 
fact that the melt temperature can 
be kept lower, in the safe range 
thus avoiding brittleness and 


other defects in the finished 
article. 

Weigh-feeders also save ma- 
terial, and even more important, 
they improve control of quality 
A weigh-feeder is a_ sensitive 
balance which 
weighs each charge of material 


automatically 


before it enters into the cylinder. 
Automatic or manually operated 
compensating devices correct any 
variance of weight of the ma- 
terial fed, insuring trouble-free 
operation. Wall cross-sections of 
molded parts can be kept much 
more uniform throughout the 
production run of the mold, over- 
packing of molds is eliminated, 
and considerable material sav- 
ings can be achieved. Recognizing 
this advantage, 
manufacturers offer weigh-feed- 
ers as standard equipment with 
their machines. 

Another method of flash pre- 
vention is a rather simple system 


many machine 


of accurate microswitches so set 
that they will break an electric 
circuit as soon as the faces of 
the mold have separated a few 
thousandths of an inch, due to 
the pressure exerted by the in- 


895 

















jected material. The breaking of 
that circuit de-energizes a sole- 
noid-operated hydraulic valve 
which switches the injection 
stroke automatically to low pres- 
sure, thus preventing flashing of 
the mold 


Labor-saving devices 

Devices designed to eliminate 
or decrease the high cost of di- 
rect or indirect labor, where this 
can be done safely, have been 
viewed with particular interest by 
the injection molder. Of these, 
automatic molding devices are the 
most widely used. Known for 
several years in the industry, 
these low-pressure-closing, re- 
cycle, automatic-ejection, and 
alarm systems have been im- 
proved and modified and are now 
standard equipment on many 
new molding machine models, 
especially from the 12-oz. class 
down 

The special feature of the 
low-pressure-closing system is 
the fact that full clamping force 
is applied only when the faces of 
the mold have met. The mold is 
closed under low pressure to pre- 
vent damage to cores and cavi- 
ties in the event that a molded 
piece has not been ejected prop- 
erly and is stuck in the face of 
the die. 

Special emphasis has been put 
on the problem of shot removal 
from the mold. The original auto- 
matic molding systems were pro- 
vided with air valves, either me- 
chanically or electrically operated, 
which directed a combination of 
air streams into the mold at the 
moment of full ejection. These air 





EQUIPMENT FOR COMPRESSION AND TRANSFER MOLDING 


streams blew the molded articles 
off the cores and ejector pins and 
directed the shot downward into 
a bin or pan located under the tie- 
bars of the machine. 

In recent years, new shot-re- 
moval systems have been de- 
veloped in which shots are re- 
moved from the mold by sweeping 
devices or combs activated pneu- 
matically or hydraulically. These 
systems give more positive assur- 
ance of complete shot removal 
than does an air blast. Combs or 
sweeping devices are so designed 
that they cover every part of the 
mold face and ejection system. It 
is often difficult to direct air 
streams so that they do not inter- 
fere with each other or cancel 
each other out and so neglect 
areas of the mold. It is of course 
necessary to protect molds and 
combs with a system of interlock- 
ing micro- or limit- switches 
which will prevent the mold from 
closing before the sweeping de- 
vice has cleared the mold faces. 

Another important labor-saving 
device is the small scrap grinder, 
set up next to the molding ma- 
chine and run by the machine 
operator. This unit will regrind 
sprues, runners, and rejects on the 
spot, thus eliminating the need for 
expensive material handling and 
redrying. In the design of new 
models special emphasis was 
placed on rigid construction and 
easy accessibility to cutting knives 
for repair and cleaning purposes, 
so that down-time could be held 
to a minimum, and color and ma- 
terial changes could be made 
quickly. 

A great deal of labor is ex- 





pended on loading feed, as a 
material must be fed into th 
chine through a material h 
which is at a considerabk 
tance from the floor. Much 

has been done in devel 
automatic devices to rais 
terial to the hopper. These ; 
matic material loaders use 
pressed air on the Venturi ; 
ciple, or work by means of 
fans. In earlier models great 
ficulty was encountered in li 
reground materials or so-c: 
fines. Clogging of tubes usu 
resulted. In the last coupk 
years improvements were n 
and design changes incorpor: 
with the result that there are 1 
several models of material lift- 
ers on the market which can ly 
used universally on all materials 
Another development in conju 
tion with equipment of this kind 
is the use of a combination re- 
grinder and hopper loader which 
combines the features of thé 
abovementioned devices and so 
reduces handling and transporta- 
tion cost. 

The most obvious over-all trend 
in the industry seems to be 
toward specialized equipment to 
meet the specific needs of mold- 
ers. Machines with extra-long 
die-opening strokes for so-called 
deep draws, especially desired by 
the housewares molder, molding 
machines with vertical mold 
openings for the insert molde: 
and special nozzles with heat con- 
trol devices and combination de- 
humidifier-preheaters for the 
nylon molder are but a few ex- 
amples of specialized equipment 
now in use. 









A compression press consists es- 
sentially of a ram in a cylinder or 
pot, the pot being tied to a resist- 
ing head member through strain 
or tie rods. A movable platen 
equipped with bushings, one for 
each strain rod, is mounted on 
the outside end of the ram. Thus, 
clamping action occurs between 
the top of this movable platen and 
the flat underside of the press 
head. The ram is usually hydrau- 
lically operated. There are a few 
~ Recent Developments were excerpted by the 


editors from Mopern Ptastics, Oct. 1956 
through July 1957 
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mechanical toggle presses too, and 
a combination hydraulic-pneu- 
matic press. Hydraulic power is 
delivered either by a central ac- 
cumulator system or by separate 
pumps that can be adapted for 
each press. 

Although many presses today 
are self-contained—that is, are 
equipped with all controls as well 
as their own pumps—there are 
many plants which operate with 
a central pressure system which 
supplies hydraulic power for the 
entire plant. These central systems 













require high-pressure pumps, 
low-pressure pumps, and _ also 
hydraulic pressure accumulators 

Three types of accumulators 
are in standard use. In one, the 
accumulator piston raises a heavy 
weight against gravity, and the 
weight is adjusted to give the de- 
sired hydraulic pressure. In an- 
other, the accumulator piston acts 
against a compressed air piston of 
much larger diameter, and the 
force exerted by the air produces 
the hydraulic pressure. In the 
third type, the water is pumped 
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st a volume of compressed 
he compressed air is located 
tank. 
e different types of com- 
sion presses are designated 
rding to their method of con- 
that is, 1) hand-operated, 
emi-automatic, and 3) fully 
natic. 
he designation hand-operated 
cates that the motions of the 
ss are actuated by manually 
trolled valves. Such a press 

y be used with what is known 

a hand mold, so called because 
t is not permanently mounted in 

e press, but is removed from 

e press after the curing cycle 
has been completed, and disman- 
tled on a convenient bench placed 
near the press. 

After the part has been re- 
noved from the mold, molding 
ompound and inserts, if required, 
ure placed in the cavity of the 
mold, the force plug is placed in 
position in the mold, and the en- 
tire assembly is manually posi- 
tioned on the lower platen. 

The hand-operated press may 
also be used with the two halves 
of the mold permanently assem- 
bled on the platens of the press. 
In this case the mold may be 
equipped with knockout pins 
which are actuated by the mo- 
tion of the press; or the mold may 
be of a simple design requiring 
only a blast of air to remove the 
part 

In a semi-automatic press, the 
mold is generally mounted per- 
manently in the press, and the 
only difference between the op- 
eration of this type mold in a 
hand press and in a semi-auto- 
matic press is that in the latter 
ase the operator starts the mold- 
ing cycle by pressing a button or 
other control, and the complete 
cycle of mold closing, curing, and 
mold opening proceeds without 
further operator attention. The 
cycle, however, comes to a dead 
stop after the mold is open, and 
t is necessary for the operator to 
the machine manually 
after the molding material has 
been loaded in the mold. All types 
f auxiliary equipment, such as 
knockout pins, side angle draw 
bars, etc., can be included in this 
semi-automatic cycle arrange- 
nent. 

In the case of the fully auto- 


recycle 


RECENT DEVELOPMENTS 


The Stokes Model 741 line of 
presses has been completely re- 
designed for greater speed, de- 
pendability, and safety. Available 
in ratings of 50, 75, 125, and 200 
tons, the new presses are fast 
closing and fast pressing—closing 
times are only 2.9 sec. from feed 
to mold contact, while pressing 
speed is adjustable up to 27 in. 
per minute. The platen areas 
range from 28 by 16 to 38 by 22 in. 
F. J. Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa. 


The Models 150-22 and -33, with 
75 tons capacity, are especially 
engineered for precise control of 
temperature and pressure. Platens 
are 14 by 14 in., the Model 22 
having two, the 33 having three. 
Total daylight opening is 6 in., 
stroke is 6 in., ram diameter is 
6.5 in. Closing speed is 50 in./min., 
and the ram returns (falls) under 
its own weight when pressure is 
released. Available temperature 
range is 150 to 550° F. with built- 
in electrical heating. Atlas Hy- 
draulics, Inc., 3576 Ruth St., 
Philadelphia 34, Pa. 


Designed to provide a wide range 
of experimental pressing condi- 
tions, a new PHI 300-ton press 
offers three high-pressure ranges: 
0 to 10 tons, 0 to 60 tons, and 0 to 
300 tons. Each range is provided 
with its own gage, so that any ram 
force from 1000 to 600,000 Ib. can 
be maintained with high accuracy. 
Two built-in, dual-scale pyro- 
meters indicate the temperatures 
of the heated platens. Pasa- 
dena Hydraulics, Inc., 273 North 
Hill Ave., Pasadena, Calif. 


The Elmes 300-ton hydraulic 
compression press is especially 
designed for convenient use in 


pairs, two presses being run by 
a single operator. Available in 
right- and left-hand models, the 
press has a stroke of 18 in. and 
2640 
p.s.i. The opening between plat- 


in operating pressure of 


ens is 44 in., and dies up to 36 
by 30 in. can be accommodated 
Operating speeds in in./min. are: 
advancing, 309; pressing, 15; and 
returning, 131. American Steel 
Foundries, Elmes Engineering 
Div., 1150-B4 Tennessee Ave., 


Cincinnati 29, Ohio. 


The Model 400-150 press, said to 
be the first 150-ton 
press, performs 


automatic 
automatically 
such operations as feeding, de- 
gassing, ejection, and flash clean- 
out. It also features a wide range 
of closing speeds—from 6.1 to 355 
in./minute. The loader makes it 
possible to feed as many as 40 
cavities per cycle; several tubes 
may be directed to feed into a 
single cavity, or may be shut off 
completely, as desired. The num- 
ber of cavities fed can be changed 
in a few minutes, so very little 
extra setup time is needed to ad- 
just the feeder when molds are 
changed. The stroke of the press 
is 15 in., and its daylight opening 
is 30 inches. Baker Brothers, Inc., 
P.O. Box 101-Station F, Toledo 
10, Ohio. 


The Model 99-A fully automatic 
transfer molding press is particu- 
larly well-suited for getting into 
production quickly and at low 
cost, on low-quantity runs, and 
for economical molding of small 
parts. Air-operated, the press re- 
quires a 1%4- to %4-hp. air supply 
at 80 p.s.i. Transfer pressure ad- 
9000 
clamping capacity is 15 tons. Hull- 
Standard Corp., Abington, Pa 


justs to p.s.i., while the 





matic press, no operator attention 
is required. All functions of mold- 
ing, from material loading right 
on down to the ejection of the 
part, are completely automatic. 
Any one of these types of 
presses can be further considered 
as upward-acting, downward- 
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acting, and angle presses. In the 
case of the upward-acting press, 
the hydraulic ram moves upward 
and the hydraulic cylinder or pot 
is mounted in the base of the 
press. In the second or down- 
ward-acting type, the pot is 
mounted on the head of the press, 
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and the movable ram goes down- 
vard to clamp. The angle press is 
omewhat different in that it con- 
ists O© elther an upward- or 


aownwi 


rd-acting mold clamp, 


tied to a horizontal-acting hy- 
draulic ram and cylinder assem- 
bly. This spec ial type of press is 


used for certain molding jobs 
which require mold opening in 


more than one direction. 


Press capacity 

Certain specifications for com- 
pression presses are more impor- 
tant than others; for example, 
most compression presses are 
rated as having a capacity of “X”’ 
tons. For example, a 150-ton press 
will have a clamping pressure of 
150 tons between its movable 
platen and the head of the press 
when operated at the specified 
hydraulic pressure. Because of 
the factor of safety which is de- 
signed into the various elements 
f 


ol 


most hydraulic presses, this 
pressure can be raised somewhat, 
thus increasing the tonnage. In 
the majority of cases, however, 
accumulator-operated presses are 
designed to operate at hydraulic 
pressures of 2000 to 2200 pss.i. 

In the case of self-contained 
presses, the hydraulic pressure is 
controlled by the pumping equip- 
ment installed by the manufac- 
turer. Presses are available in 
capacities from 5 to 3000 tons. 

The platen area of a compres- 
sion press indicates the maximum 
size mold which can be mounted 
in the press. In some cases, of 
course, molds somewhat longer or 
wider than the platen area can be 
operated in a press with a portion 
of the mold projecting outside of 
the platen area; however, this is 
not recommended. Because of the 
very high pressures used, the 
portions of the mold projecting 
outside of the platen might tend 
to bend slightly, causing excessive 
flash and poor cut-off. 

The “daylight” opening refers 
to the maximum possible space 
obtainable between the inside of 
the head of the press and the 
movable platen. 


Transfer molding and presses 


A compression press can be 
simply converted to transfer 
molding. In this case, a second 
movable platen or bolster plate is 
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mounted between the ram platen 
and the head. A transfer pot or 
chamber is mounted on the top 
of this movable bolster plate, and 
a fixed ram, the outside diameter 
of which is slightly smaller than 
the inside diameter of the pot, is 
mounted under the head of the 
press directly above the pot. A 
sprue bushing, which serves to 
deliver the material from the 
transfer pot to the mold, is de- 
signed so that it will go through 
the bolster plate and screw into 
the bottom of the transfer pot. 

In this type of transfer mold- 
ing, the mold clamp available de- 
pends upon the diameter of the 
transfer pot, since the only force 
available for both mold clamp and 
transferring is derived from the 
single hydraulic ram of the press. 

A transfer press is essentially a 
compression press equipped with 
an additional or auxiliary hy- 
draulic ram. The clamping ram of 
the press may be either upward- 
or downward-acting, with the 
transfer ram operating in a direc- 
tion opposed to it. An angle press 
may be used for transfer mold- 
ing, in which case the molding 
material may be transferred into 
the mold either by the vertical- 
acting ram or the horizontal-act- 
ing ram; the second ram acts to 
open, close, and clamp the mold. 

The use of a two-ram or trans- 
fer press for this type of molding 
permits the use of more cavities 
in a mold than it is possible to 
use in a single-ram compression 
press converted to transfer mold- 
ing. This condition is made pos- 
sible since the total available 
clamping capacity of the press is 
entirely used for clamping, 
whereas in the case of the single- 
ram transfer method, a sizable 
portion of the clamp ram’s ton- 
nage is used for transfer pressure, 
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and is thus lost to the clan 
tion. Although the two-ram 
press is used with the t 
fer setup, making use of a 
rate transfer pot, it is gen 
used with what is known as | 
sure-type transfer molds. 
type of mold has the transf< 
built directly into one half o! 
mold. The diameter of this ; 
slightly larger than the dia 
of the transfer ram. 

With the transfer ram in 
withdrawn position, preform 
molding compounds are drop) 
into this hole, and the actio: 
the transfer plunger causes 
material to flow through the 1 
ners and gates into the cavitii 
the mold. With this design 
sprue is used, so that when 
mold is open a complete shot 
cludes not only the parts 
runners, but also the cull dis! 


Other equipment 

There are two general types 
preheaters used to preconditi 
thermosetting compound bef: 
it is compression or transf< 
molded. One is the oven typ: 
which gains its heat either fror 
steam coils circulating hot air, o1 
infra-red lamps. This type of pre- 
heater also doubles as a predryer 

The second type of preheater 
operates on the dielectric princi- 
ple; that is, it makes use of the 
dielectric constant of preformed 
molding compound which causes 
the material to heat uniformly 
throughout its mass when it is 
used as the dielectric of a con- 
denser. Standard high-frequency 
preheating equipment of this na- 
ture is available in varying ca- 
pacities up to 15 kw., which size 
will raise the temperature of 12 
lb. of thermosetting material from 
ambient temperature to 250° F 
in one minute. 





BY ALBERT A. KAUFMAN® and FRANK R. NISSEL* 


T oday’s improved extruder de- 
signs have been influenced to a 
decisive extent by the following 
four factors: 

1) Extensive work has been 
done on the theory of plastics ex- 
*Prodex Corp., Fords, N. J. 

References were prepared by the editors. 

Recent Developments were excerpted by the 


editors from Mopern Ptrastics, Oct. 1956 
through July 1957. 






trusion, and especially on ex- 
truder screw design. This has 
brought to an end a period of 
trial and error in the designing of 
equipment for extrusion. 

2) Extrusion has developed 
broadly and entered fields not 
originally its target: namely, film 
and sheet extrusion, coating, an: 
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ating, as well as various 


ssing phases connected with 


yunding. 
Wide field experience has 
ted in a more critical eco- 
analysis of machine per- 
ince. More production per 
ted dollar, lower operating 
easier start-ups, and less 
tenance have become more 
wrtant factors. 
The increasing scarcity of 
1 personnel for operation 
maintenance has resulted in 
fully automatic control fea- 
and better instrumentation. 


Machine construction 

sically, the extrusion ma- 
consists of a stationary cyl- 
within which a closely fit- 
rotated. Some 
hines use two or more screws. 


screw is 


erial is conveyed continu- 
from the feed opening to 
lie orifice. There are a great 
variations in the manner of 
ving the screw, absorbing its 
ist load, and mounting the 
chine components. The follow- 
is a brief review of the ma- 
lesigns. 


Gear transmission 

Since extruder screws usually 
turn at speeds lower than those 
of the motor drives, it is neces- 
sary to use a gear reducer. These 
ire built in several forms: 

a) Herringbone: The transmis- 
sion loss of herringbone gears is 
nly 2 to 4 percent. The units are 
rery durable, but are the most 
ostly type. 

b) Helical: Efficiency is about 
the same as that of herringbone 
reducers, but there is an axial 
thrust on the shaft bearings. 
With properly designed bearings, 
helical gear transmissions are 
vell-suited for extruding machine 
irives, 

ce) Worm: Transmission loss is 
10 to 25% and there are heavy 
axial thrusts on the worm bear- 
ngs. These units are popular be- 
use of their low cost, but this 

offset by the higher cost of a 
larger motor and its increased 
ost of operation for the same 

itput. 

d) Chain and sprocket: The 

st of this transmission is very 

v, but it is not generally con- 
dered to be suitable for ex- 
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RECENT DEVELOPMENTS 


Designed to impart gloss and im- 
prove the physical characteristics 
of thermoplastic sheets, the sheet 
glazer is most conveniently used 
in conjunction with an extrusion 
train. The underside of the sheet 
is chilled as the sheet moves on 
liquid-cooled rollers while the top 
face is radiantly heated to the 
flow temperature. Over-all length 
is 50 inches. Goulding Mfg. Co., 
2929 River St., Saginaw, Mich. 


An auxiliary extruder with a 
screw 1.25 in. in diameter by 12 
in. long is especially designed to 
provide a small sidestream of melt 
of a second color in an extrusion 
where the main stream is fur- 
nished by a bigger machine. 
Several such auxiliaries can be 
used to achieve 
effects. Such products as multi- 
color welting, belting, 
etc., are easily made 


many color 
tubing, 
Thermo- 
plastic Processes, Inc., 1949 Valley 


Rd., Stirling, N. J. 


The Rolis line of extruders, rang- 
ing in size from 1.5 to 4.5 in. in 
diameter, are said to be designed 
for durability. The barrel is elec- 
trically heated and water cooled, 
for fast response, but oil-heated 
cylinders are available. The 
chrome-plated screw has an L/D 
ratio of 20:1 on the standard 
length machine in each size class. 
Rolis Inc., 1240 E. 14th St., Brook- 
lyn 30, N.Y. 


The Foster-Wucher W700 consists 
of an extruder and a turntable 
containing multiple molds. The 
extruder drive is connected to 
the screw, through a magnetic 
clutch, which is engaged only 
when a mold is indexed to the 
nozzle. The extruder then fills 
the mold and is stopped, the turn- 


table indexes the next mold, and 
the last-filled mold cools as it 
proceeds around the circuit. Since 
injection pressure is relatively 
low, molds can be made of cast 
aluminum or zine alloy. Screw 
diameter is 4 in., length is 30 in 
from 140 to 280 


drive horsepower is 13 


speed ranges 
r.p.m., 
Most of the plasticating is done by 
International 


Vulcanizing Corp., 104 Brookline 
Ave.. Boston. 15. Mass 


viscous working 


A new center-fed cross-head 
sheeting die is said to be suitable 
for extruding most thermoplas- 
tics. It consists of an adapter, the 
manifold, a restrictor bar, a “flow 
chamber” and one set of adjust- 
able die lips. Wide-land lips are 
recommended for thicker gages 
narrow-land lips for thinne: 
gages. The die is available in slit 
lengths ranging from 26 in. to 
54 in., with thickness adjustments 
ranging from 10 to 190 mils. It is 
fitted with Chromalox heaters. 
Johnson Mfg. Co., 229 S. Main St 


Chippewa Falls, Wis 


The Series 700 multiple-knife 
cutters are designed primarily for 
cutting cold plastics extruded in 
rod form (spaghetti) at high 
linear rates. The throat entrance 
is approximately horizontal and 
the width may be 5.6, 9.6, 11.6, or 
13.6 in., +0.1 inch. The rotating 
element contains 24 cutting blades 
mounted in such a way that the 
cutting action resembles that of 
a reel-type lawn mower, i.e., one 
end of each blade reaches the 
fixed (or bed) knife before the 
other end does. This distributes 
the working load, reducing shock 
to blades, mountings, and trans- 
mission. Taylor, Stiles & Co., 
Riegelsville, N. J. 





because of its 
transmission 


truder drives 
irregular power 
characteristics. 

A versatile extruder transmis- 
sion must be capable of deliver- 
ing the full motor horsepower 
over a wide screw speed range, 
so that a variety of compounds 
and different shapes can be run 


at high efficiency. A 2:1 full- 
horsepower speed range is de- 
sirable. Since gear transmissions 
have load ratings directly pro- 
portional to their speed—i.e., the 
rating decreases with the ma- 
chine speed—the gear 
should have approximately twice 
the motor rating. Extruder trans- 


reducer 
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missions require a service factor 
of 1.25 (A.G.M.A.); therefore, a 
10-hp. load requires a reducer 
rated at 50 hp. 


Thrust bearings 

The extruder screw exerts an 
axial pressure toward the feed 
end which is roughly equal to 
the melt pressure at the die, or 
about 2000 p.s.i. A heavy, per- 
fectly aligned, and well-lubri- 
cated thrust bearing must be pro- 
vided to absorb the load. 


Feed section 

The feed section is usually a 
sturdy part which supports much 
or all of the cylinder weight 
through a flange connection. The 
feed opening may be round or 
rectangular, and can be either 
centered above the screw or tan- 
gential. The opening should be 
large enough to avoid bridging of 
materials. Feed sections are gen- 
erally jacketed for cooling to 
avoid adhesion of some polymers 
to the feed-opening throat. 


Cylinder 


The extrusion cylinder consists 
of a precisely machined steel tube 
or forging. For uniformity of 
temperature, it is best made of a 
single piece without flanges. A 
variety of internal surfaces have 
been used to provide good wear 
resistance toward the screw and 
compound. Nitriding, flame-hard- 
ening, and chrome plating have 
largely given way to Xaloy which 
has the best all-around properties 
for most materials 


The screw 

The screw conveys the mate- 
rial forward from the feed open- 
ing to the die. The material is 
heated to a melt and compressed 
with the elimination of much air. 
The screw should provide a uni- 
form and high output rate against 
the back pressure provided by 
the die. 

Extruder screws usually have 
three working zones: 1) material 
pick-up and initial transport; 2) 
compression and heating to a 
state of fusion; 3) pumping at a 
constant rate toward the die 
(metering section). 

Extruder screws have been the 
subject of extensive theoretical 
study, and much of the theory 
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has been substantiated in produc- 
tion experience. Basically, the ef- 
fective output rate of an extruder 
is equal to the drag flow minus 
the pressure back flow minus the 
leakage flow. The drag flow is 
the forward motion of material 
provided by the dragging action 
of the barrel on the melt in the 
helical channel of the screw. The 
back flow is the reverse flow of 
material within the screw chan- 
nel caused by the back pressure 
of the die restriction. Leakage 
occurs between the barrel and 
the thread lands. It is usually 
negligible. Calculation of each of 
these three components of out- 
put permits the design of highly 
productive extruder screws. 

A breaker plate, often used in 
an extruder between the cylin- 
der and the die, serves to sup- 
port screen packs which filter the 
compound and is thought to aid 
in homogenizing the material. 


Length/diameter ratio 

The effective length/diameter 
ratio (L/D) of an extruder is 
defined in the following terms: 

L: Length of cylinder from front 
end of feed opening to front 
of cylinder. 

D: Inside diameter of cylinder. 

This ratio is of considerable 
practical importance since longer 
machines give higher outputs and 
better uniformity, with resulting 
closer tolerances in the extru- 
date. In the past few years the 

“standard” L/D ratio has in- 

creased almost twofold to about 

20. 


Temperature control 


Plastics extrusion requires pre- 
cise and quick-acting temperature 
control. Both heating and cooling 
are necessary at the present stage 
of technology. There are three 
basic temperature control systems. 

1) Electrical: Here the cylinder 
is encased in tightly fitting elec- 
trical heating elements governed 
by automatic feedback control- 
lers. Three-position temperature 
controllers permit fully automatic 
temperature control with air 
blowers or evaporative cooling. 
Water cooling by coils or jackets 
has been found undesirable. 

2) Fluid: Here the cylinder is 
jacketed and a hot fluid is circu- 
lated. Water, oil, Dowtherm, and 





Ucon are commonly used 
system is very effective, bu 
initial and maintenance cost 
higher than those of ele 
systems. Additional heat 
changers provide cooling. 
3) Steam: Here the cylin 
surrounded by a steam jack¢ 
is controlled by a simple st 
pressure regulator. High 
sures are needed to get 
temperatures. 


Motor drives 


For maximum flexibility 
continuously - variable - s; 
drive should be provided. 
following factors are important 

1) Good speed regulation. Speed 
regulation is the ability of a moto 
drive to maintain its pre-set speed 
regardless of load. Motors with 
poor speed regulation tend to 
cause output rate fluctuations 
and sometimes even cause pulsa- 
tions with every screw revolution 
About 2% change in speed fron 
no load to full load is considered 
ample for critical applications. 

2) Wide speed range (1.7:1) at 
full horsepower. 

3) Remote speed control. This 
is highly desirable from an op- 
erational standpoint, so that an 
extruder may be controlled from 
a point near the die where the 
effect of speed changes can be 
observed. 

Not all the available drives ful- 
fill the extruder-drive require- 
ments equally well. The follow- 
ing is a survey of drive types: 

1) AC-DC drive. Here a mo- 
tor-generator set provides direct 
current to drive a DC motor. This 
drive has excellent speed regu- 
lation when a feedback regula- 
tor is used. It is available with a 
wide full-horsepower range 
Speed range at reduced horse- 
power is usually about 12:1. It is 
the costliest type of drive. 

2) Magnetic clutch drive. This 
drive uses a single-speed AC mo- 
tor with a variable magnetic 
coupling. Speed regulation is ex- 
cellent when feedback regulation 
is provided. This system is avail- 
able with a wide full-horsepower 
range, and can be operated from 
zero up to full motor speed. It is 
considerably less costly than 
AC-DC drives in the high 
horsepower ranges. 

3) Brush-shifting AC motors 
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» obtained with good speed 
ition, but have only con- 
-torque characteristics, i.e., 
power output is low at low 
The usable speed range is 
3:1. These drives are widely 
| in Europe, but in the USS. 
are almost as costly as the 
, superior AC-DC drives and 

no advantages. 
Mechanical speed variators. 
» a pair of conical sheaves or 
ws are linked with a special 
belt or chain. The drive uses a 
ngle-speed AC motor. The 
ved range is about 5:1, but 
speed regulation is only fair 
(about 8%) and output power 
falls with falling output speed. 
Units up to 50 hp. are available 
and they are widely used because 

of their low cost. 

5) Gear shifting. This drive has 
been used in some European de- 
signs in conjunction with single- 
speed AC motors. Speed change 
in steps is generally undesirable 
for starting up and operation. 


Dies 

Much work has been done on 
improving the precision of ex- 
truded products by better die de- 
sign. Besides the standard types 
of dies for the extrusion of 
many specialized dies 
have been developed for the ex- 
trusion of film, sheeting, and pipe. 
Rheological analyses of sheet and 
film dies are progressing to the 
point where heat-sensitive mate- 
rials, such as the vinyls, will soon 
be extruded in direct competition 
with calendering. Cooled-mandrel 
pipe dies are becoming standard 
in most installations. Wire coat- 
ing and other continuous coating 
operations are generally per- 
formed on cross-heads where the 
material to be coated passes 
through a head which is at right 
angles to the extruder center 
line. A new development is the 
30° cross-head which permits 
straight-head, cross-head, and 
ooled-mandrel pipe extrusion, 
ul in the same direction and with 

minimum of hot material in- 
‘ntory and deflection. 


shapes, 


Take-offs 
A variety of take-offs accom- 
dates different types of end 
oducts. In each case it is the 
bject of the equipment to cool 
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the product while maintaining or 
improving its dimensions and ap- 
pearance. The output of an ex- 
truder is frequently limited by 
inadequate take-off equipment. 

Variable-speed conveyors with 
or without cooling are 
widely used for extruding tubing, 
tapes, and profiles. 

Wire and cable is usually 
water-cooled and is pulled off 
with capstans onto reels. Auto- 
matic change-over and speed con- 
trol devices are available for con- 
tinuous high-speed operation. 
More recently a caterpillar-type 
pull-off has been used for large- 
diameter cable and pipe. This 
offers strong positive traction 
without distorting the cable. 

In the extrusion of sheet and 
film, highly developed haul-off 
units not only cool the product, 
but also improve the surface fin- 
ish. Some can even overlay a 
laminate. Another type of take- 
off is widely used for the extru- 
sion-coating of paper, etc. These 
take-offs are usually provided 
with automatic shears, edge 
trimmers, and stackers or wind- 


water 
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ups. Some surpass the extrude 
in cost and complexity. Beta-ray 
and other precision gages are be- 
coming common for continuous 
product inspection and control. 

Tubular film is made by infla- 
tion or drawing over a cooled 
mandrel. 
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BY G. R. ECENBARGER* 


E quipment for producing lam- 
inated materials: is quite varied 
but, in general, falls into four 
categories: 1) impregnating and 
drying equipment; 2) cutting or 
sizing equipment; 3) pressing and 


laminating equipment; and 4) 
fabricating and finishing equip- 
ment. 


impregnating and drying 

The impregnation of raw cloth 
or paper stock is performed in 
equipment designed to maintain 
the proper ratios of resin im- 
pregnation and advancement of 
cure of the contained resin, de- 
pending upon the ultimate end 
use of the finished product. 

The base paper or cloth, which 
is usually received in roll form 
of varying widths, is mounted on 
an unwind stand and threaded 
through adjustable tension rolis 


* Manager, Facilities Engineering, General Elec- 
tric Co., Coshocton, Ohio 
1 For details of the laminating process, see 
“Laminates and Laminating,” p. 506 

Recent Developments were excerpted by the 
editors from Mopern Ptastics, Oct. 1956 
through July 1957 


and around a dip roll immersed 
in liquid resin whose viscosity is 
controlled by solvent content or 
temperature. The wet stock then 
passes between heavy steel rolls, 
mounted so that clearance is ac- 
curately adjustable within 0.001 
inch. These driven rolls uniformly 
distribute the resin through the 
web and excess 
resin. In some cases, wiper bars 
are used for this purpose, either 
alternatively or in conjunction 
with squeeze rolls. The wet web 
is then conveyed on a cross-slat 
conveyor through a long tunnel 
dryer. 

The treated and dried material 
is cooled in a cold-air circulating 
section of the dryer just prior to 
emergence, or by passing the ma- 
terial over water-cooled rolls, 
which may also serve the purpose 
of pulling the material through 
the oven. The treated material is 
then wound on either cores or 
drum winders driven by friction 
clutches, adjustable to maintain 
tension on the material and to ac- 


squeeze out 
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A 2200-ton laminating water- 
hydraulic press has a platen area 
of 80 by 38 in. and 10 between- 
platen openings. The standard 
model operates off the customer’s 
existing accumulator system, at 
2500 p.s.i. (max.) but a self-con- 
tained oil-hydraulic system will 
be furnished if desired. The 11 hot 
plates are cored for steam, the 
cooling plates for water. Daylight 
of each opening is 3.5 in., and 
when the press opens each platen 
returns to a given position. This 
permits using a specially adapted 
elevator with the that 
greatly reduces unloading and 
loading time. Maximum daylight 
is 77.8 in., stroke is 36 in., and 
the rams are 34 in. in diameter. 
Birdsboro Steel Foundry and Ma- 
Birdsboro, Pa. 


press 


chine Co.., 


A machine that combines the 
forming and laminating operations 
bends is 


in making countertop 


rugged but simple in construction 
The built-in heater consists of 
two rod-type elements totaling 
15 ft. in length. Sheet up to 12 
ft. long can be handled in any 
width. Trinity Industries, 2910 
Bay Rd., Redwood City, Calif. 
A continuous postforming ma- 
chine for laminates, particularly 
Formica, utilizes dielectric heat- 
ing in rolling angles from flat 
strips of laminates. The machine 
is capable of producing angles 1 
by 1 in. minimum to 4 by 4 in. 
maximum, up to 10 ft. in length. 
Operation is said to be completely 
automatic. The laminate is heated 
to about 300° F., formed by roll- 
ers, and cooled to set the shape. 
It is possible to bend ‘Me-in.- 
thick Formica, for example, to a 
%40-in. radius, with no spring- 
back, at rates of about 20 ft./ 
minute. Faratron, Inc., 4447 Union 
Pacific Ave., Los Angeles 23, Calif. 





complish the winding of a tight 
roll. In some cases the stock will 
be sheared to size and collated di- 
rectly from the treater, instead of 
being wound into roll form. For 
this purpose, conventional shear- 
ing equipment of either the sta- 
tionary or traveling type is used, 
synchronized with the speeds of 
the treater. 

Recently, to get better uni- 
formity, beta-ray gages have been 
used as a measuring device. 


Cutting and sizing 


Conventional paper’ cutting 
equipment is used for cutting ma- 
terial from  rolled-up webs. 
Rotary cutters and stackers, slit- 
ting equipment capable of han- 
dling one to six rolls simultane- 
ously, and trimming shears, either 
power- or hand-operated, are 
used. To make macerated stock, 
the material is fed through ro- 
tary fly-knife cutters that reduce 
the stock to irregular pieces. 


Pressing and laminating 


Pressing of laminated sheets is 
performed in high-pressure hy- 
draulic presses. These presses are 
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capable of exerting up to 2000 
p.s.i, over surface areas up to 50 
sq. feet. This is massive equip- 
ment and very often, in the cases 
of 10- to 15-opening presses, may 
weigh as much as 200 tons and 
stand three stories high. The 
larger presses will have as many 
as eight to ten 24-in. hydraulic 
cylinders to distribute pressure 
uniformly over the entire press- 
ing area. 

The press platens are usually 
3 to 4 in. thick, and are channel- 
drilled or cored for steam and 
water to provide alternate heat- 
ing and cooling cycles. These 
platens, with the press in the 
open position, are supported on 
stepped ladders to maintain a 
spacing of 3 to 5 in. to accommo- 
date the unpressed build-ups. To 
allow for movement of the plat- 
ens as the press closes, flexible 
metal hose or rotating joints con- 
nect the individual platens to 
steam, water, and waste headers. 
The laminating process requires 
uniform heating of the press and 
contents. This is done by passing 
steam or hot water under con- 


trolled pressure through the 


channeled platens. When 

is complete, cold water r¢ 
the heating medium, and ths 
is cooled as quickly as po 
Control of the heating and 
ing cycles may be perf 
manually, but the trend is t 
automatic cycling and cont) 


Rods 

Rods are produced on gs 
equipment that winds a 
tinuous strip from the roll 
a small-diameter chrome-p 
mandrel. The mandrel is 
ported between three heated 
driven rolls under pressure, ii 
der to soften and compactly | 
the laminating material. Ul 
withdrawal of the mandrel] 
resulting tube is further , 
and densified to a rod ir 
heated mold under hydra 
pressure. Centerless grinders 
then reduce the rod to the 
quired size and finish. 

Noncircular rod forms, used as 
wedges, motor and_ generator 
commutator spacers, and other 
special applications, are produced 
by molding stacks of flat strips in 
multi-cavity molds. The cured 
moldings are parted with gang 
saws and a final milling or finish- 
ing operation removes flash. 


t 


Tubes 

Tubes are produced on equip- 
ment similar to that used in the 
molding of rods as described 
above, except that a chrome- 
plated mandrel of a diameter 
equivalent to the inside diameter 
desired in the finished tube is 
used. The mandrel is not with- 
drawn until curing is complete 


Molded shapes 


Molded shapes for special ap- 
plications are produced in molds 
with chrome-plated cavities. It 
is usually necessary to premold 
macerated, treated cloth stock in 
order to reduce bulk. This pre- 
mold is then further densified 
and cured in a subsequent com- 
pression molding operation, which 
will produce the final dimensions 
and finish characteristics. Sev- 
eral premolds can be combined 
into one final molding, and com- 
plicated shapes, possessing high 
impact and structural strength, 
can be produced. 

With the exception of certain 
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11 laminations incorporating 
or other ceramic fibers, 
must be processed with 

sive cutting tools and equip- 
t, the bulk of laminated prod- 
may be processed on conven- 
al wood- and metal-working 
\ipment. Either saws, or shears, 
ipped with high-speed steel 
Carboloy blades, may be used 
trim and shape sheets up to 
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1g in. thick; heavier materials are 
handled almost entirely by saw- 
ing. 

Rotary shears are used for pro- 
ducing strips from the thinner 
materials in large quantities, as 
required for automatic punch 
press operation. Drum sanders 
are used to size boards and sheets 
to close specifications and to pro- 
duce surfaces adaptable to gluing. 





BY R. C. STURKEN* 


O ne of the more important uses 

plastics and resins is in the 
form of coatings applied as thin 
films to other materials. 

For the application of plastics 
coatings to flexible webs of ma- 
terial there are several basic 
methods which can be used. The 
first and oldest involves the use 
of a solvent solution, dispersion, 
or water emulsion of the resin. 
The second method involves melt- 
ing the plastic material to a liquid 
state of moderate viscosity and 
applying it directly, without dilu- 
hot melt. The third 


tion, aS a 


method involves the direct extru- 
sion-coating onto the web. 


A wide variety of coating ma- 
chines has been used for applying 
solution, dispersion, emulsion, and 
hot-melt coatings. The same 
equipment can be used for all of 
in the low-to- 
viscosity range, except 
that for hot-melt materials the 
oating rolls, pans, and other 
parts are heated. 

Perhaps the oldest and simplest 
type of coater is the knife coater. 
This coater includes a coating 
knife which Scrapes against the 
web and meters the amount of 
material being applied. 
Four arrangements of knife coat- 
‘rs are shown in Fig. 1, right. 
This equipment is simple and in- 
expensive but does not give ac- 

urate control of coating thick- 
ness and is subject to streak for- 
nation, 


these materials 


medium 


plastic 


Roll coaters 


Various types of roll coaters can 
used for applying plastic ma- 
rials to webs. Of these, the re- 
ak Evan & Co., South Adamsville Rd., 
ferences were prepared by the editors 
ent Developments were excerpted by the 


from Mopern Ptastics, Oct. 1956 
gh July 1957 
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verse roll coater is the most ac- 
curate and at the same time the 
most versatile. Various arrange- 
ments of rolls used in reverse roll 
coaters are shown in Fig. 2, p. 904. 
On this machine the coating 
thickness is accurately metered 
between two  precision-ground 
chilled iron rolls, and the thick- 
ness has been found to be rela- 
tively independent of viscosity, 
speed, web tension, and web sur- 
face. 


Air knife coater 


The air knife coater, also 
known as the air coater or air 
brush coater, has recently been 
finding increased usage in the 
application of water emulsions 
and dispersions of plastics ma- 
terials. In this type of machine, 
a coating is applied by means of 
a roll and is then smoothed and 
doctored by a blast of air from a 
precision slot. 

The development of film-form- 
ing water dispersions of high solids 
content of such materials as 


polyethylene and polyvinylidene 
chloride in Europe has led to the 
adaptation of the air coater for 
these products to a greater de- 
gree than in the United States 
where such formulations are not 
yet available. This process has 
the advantages, of course, of not 
using expensive or flammable 
solvents as diluents. 


Gravure print coater 

Another specialized unit for ap- 
plying very thin coatings is the 
gravure print coater. This ma- 
chine is designed so that it picks 
up the coating with a doctored 
engraved roll and then prints this 
coating on to the web. This type 
of unit is very accurate but is 
limited to thin coatings and is 
relatively inflexible for producing 
various coating weights. 


Drying 

On all coatings containing 
water or organic solvents, a dry- 
ing tunnel must be used after the 
coater. The heat can be furnished 
by means of recirculated hot air 
or by various types of infra-red 
heaters, or a combination of both. 
On plastisol coatings containing 
no solvent, it is merely necessary 
to heat the material to fuse the 
coating, while in the case of hot- 
coatings the material is 
either air cooling, 
water-cooled rolls, or with a 
combination of both. 

For the direct application of 
high-viscosity film-forming plas- 
tics to continuous webs, the so- 
called direct extrusion coating or 
extrusion-lamination process has 


melt 
cooled with 


Fig. 1: Four knife coater arrangements. Knife meters amount of coating 
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Bench-type coater is designed 
to coat sheet materials such as 
plastics, plywood, fabrics, etc., up 
to 1.5 in. thick, with paint, adhe- 
sives, and so on. Several models 
are available: there are single top 
coaters, bottom coaters, and two 
double styles in lengths from 8 to 
52 inches. A uniform-thickness 
coating can be applied at rates up 
to 3800 linear ft./hour. L. R. 
Wallace & Co., 191 N. Pasadena 
Ave., Pasadena 3, Calif 


The Whirlclad process consists of 
immersing (hot) objects to be 
coated with plastic into a fluidized 
bed of specially formulated poly- 
mer and metal powders. The 
sensible heat of the object will in 
many cases be sufficient to fuse a 
continuous plastic coating over 
its surface. Where it is not, post- 
fusion. 


heating completes the 


Metals, ceramics, glass, and wood 


articles may be so coated. Tanks 
from 7 in. in 
diameter and 8 in. high to rec- 
tangular ones 39.5 by 39.5 by 79 
inches. Advantages of the process 
over melt and solution coating 


range in size 


are: superior penetration of coat- 
ings into contours, no beading, no 
thinning. Polymer Processes, Inc., 
125 N. 4th St., Reading, Pa. 


Available in four models, the 
Walco bench-type coater is de- 
signed to coat sheet materials, 
including plastic sheeting, with 
paints, adhesives, etc. All the rolls 
—some steel and some rubber— 
are power-driven by a %4-hp. 
motor; the rubber rolls are avail- 
able in neoprene, thiokol, or 
Hycar, in lengths from 8 to 52 
inches. Grooved rolls are avail- 
able for use with heavy adhesives. 
L. R. Wallace & Co., 191 N. Pasa- 
dena Ave., Pasadena 3, Calif. 





come into wide usage during the 
past five years. This process has 
found its largest use in the manu- 
facture of polyethylene-coated 
paper, cellophane, and aluminum 
foil 
Extrusion-lamination 

In the extrusion-lamination 


process, the resin is first extruded 
in an essentially standard ex- 


truder. Because high extrusion 
temperatures (600° F. or higher 
in the case of polyethylene) have 
been advisable in order to obtain 
maximum adhesion of the coat- 
ing, the electrically-heated ex- 
truder is the most widely used 
in this industry. 

An extrusion-lamination ma- 
chine, as shown in Fig. 3, p. 905, 
discharges the plastic into a hori- 


Fig. 2: Reverse roll coaters; coating thickness is metered between rolls. 
(Sketches in this section, Frank W. Egan & Co.) 
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zontal sheeting die which 
the resin into a thin film. T} 
extruded film is laminate; 
rectly onto the paper or othe 
to form a continuous coated 
with a 
laminator. This unit consist 
water-cooled roll and 
pressure roll located di 
beneath the sheeting die 

The water-cooled roll 
specially designed so that a 
the heat can be removed f 
the plastic on a single roll ra 
than requiring a series of r 
otherwise, the coating will 
here to the roll. The outer su: 
of the roll can be given a hig 
polished chromium-plated fi: 
or a matte finish, depending u 
whether a glossy or dull coat 
is desired. 

As in the manufacture of pl 
tic film by extrusion throug! 
flat sheeting die, the edge of the 
film thickens when it is stretched 
after leaving the die. This condi- 
tion makes it necessary to trim 
this heavy portion 
coated material before it is wound 
up. With the techniques originally 
used it was necessary that the 
web be wider than the extruded 
film to prevent adherence of the 
plastic to the rubber pressure rol] 
This resulted in the production of 
considerable waste which could 
not be reclaimed. Recent tech- 
niques have been and are being 
developed, however, using special 
silicone rubber compounds and 
special roll designs, so that the 
film can be extruded wider than 
the web. Under these conditions 
the heavy edge can be trimmed 
off as pure plastic and can be re- 
claimed. 


specially designed 


from the 


Coating rigid materials 

Many paints, varnishes, enam- 
els, and lacquers contain synthetic 
resins and plastics materials, and 
hence films of these materials can 
be considered plastic coatings. 
They can, of course, be applied 
by the well-known conventional 
methods of brushing, spraying, 
and dipping, and will not be 
treated further in this article. 

More recently, however, tech- 
niques have been developed for 
direct application of thermoplas- 
tic materials to metal surfaces 
without the use of solvents 01 
diluents. Such processes will, of 
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Fig. 3: Extrusion-laminating machine; extruder feeds film to laminator unit 


ourse, have important economi- 
al advantages in cost of applica- 
ion and in ability to produce 
thicker coatings, and are par- 
ticularly advantageous for plas- 
tics which cannot readily be dis- 
solved. 

The principal used 
for direct application of plastic 
coatings include direct fusing of 
powdered resin and flame spray- 


methods 


ing 

In the application of fused 
powder coatings, the plastic is 
first reduced to a finely powdered 
state suitable for fluidizing. A 
charge of powder is then fluidized 
by means of compressed air in a 
fluidizing chamber. The object to 
be coated is heated in a conven- 
tional oven to a _ temperature 
above the melting point of the 
plastics (400 to 500° F. in the 
case of polyethylene). It is then 
immersed in the fluidized bed of 
plastic powder for a period of 5 
to 20 sec., depending upon the 
thickness of coat desired. 

The coated object is then gen- 
erally given a post-heating treat- 
ment in the oven to complete the 
fusing and leveling of the outer 
surface of the powder deposit. 
Thicker coatings can be obtained 
by repeated heating and dipping 
of the article. Prompt quenching 
in water is advisable since plas- 
tics are susceptible to oxidation. 


Flame spraying 

In the case of objects and sur- 
faces which are too large to be 
immersed in a fluidized bed, 
flame spraying of powdered plas- 
tic is used. The surface to be 
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coated should again be preheated 
before it is ready to receive the 
plastic. 

The plastic is reduced to a 
powder form for feeding to the 
spray gun. In one type of spray 
gun, a suction is generated by 
means of a venturi, and this picks 
up the powder which is fed into 
the induced air stream from a 
hopper through an orifice. In 
another system, the powdered 
plastic is fluidized and is fed 
under pressure from the fluidized 
bed into the spray gun. 

A flame is generated in the 
spray gun by means of com- 
pressed air and acetylene or other 
fuel gas, and the plastic powder 
is sprayed through this flame onto 
the surface being coated. 

This same spray gun may be 
used as a torch for preheating the 
article to be coated, in which case 
a neutral flame is used. When the 
actual coating is being sprayed, 
however, a reducing flame must 


be used in order to prevent oxida- 
tion of the plastic being used as 
the coating 

The plastic powder is partially 
melted as it is propelled through 
the flame and the fusing is com- 
pleted when it strikes the pre- 
which is being 


heated surface 


coated. 
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BY KENDRICK J. GOOCH* 


The degree of quality and 
economy obtained in calendering 
plastics film and sheeting depends 
largely on the amount of careful 
planning entering into the design 
of the complete calender train. 
Material should flow from resin 
storage through the processing 
operations to packaged rolls of 
finished goods with a minimum 
of human effort. The size of re- 
* Asst. Div. Engineer, Mill and Calender Div., 


Farrel-Birmingham Co., Inc., Ansonia, Conn 
References were prepared by the editors. 


lated train components, e.g., mix- 
ers and mills, conveyors, cal- 
endering rolls, etc., should be in 
proportion, both to production re- 
quirements and to each other, so 
as to be used at their maximum 
rate of output. 

Primarily, the process of cal- 
endering is used to densify the 
resin and to produce a desired 
thickness and surface finish on a 
given film or sheet of material. 
This operation is performed be- 
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tween two or more pairs of rotat- 
ing beams called rolls. Each roll 
pair constitutes a rotating die 
through which the material is 
either drawn or extruded, or both. 


Mixing the resin 


The initial step in the calender- 
ing operation is the mixing of the 
resin. Various types of intensive 
mixers and mills are available 
that can be arranged to suit 
specific production requirements. 

The tower type of preblending 
arrangement, for example, is one 
that requires a minimum of ma- 
terial handling. Resin is blown 
through piping or elevated in bags 
io high storage bins. It drops from 
the bins onto shaking screens, 
flows by gravity through sifters 
and into traveling weigh hoppers 
which feed the blenders, and from 
the blenders pours into weigh 
hoppers located directly above a 
Banbury mixer hopper door. 

If both film and sheeting are to 
be produced with the same cal- 
ender train, good results can be 
obtained by using a setup such as 
is shown in Fig. 1, below. In this 
arrangement, two 3A Banburys 
are installed with the hoppers 
facing each other. One operator 
can thus control both units for 
producing sheeting, and a single 
unit can be used at maximum 
capacity for the thin-gage films. 

To obtain a wide range of 
finished gages, two mills can also 
be used. One of these mills should 
be mounted directly under a Ban- 
bury. The second should be oppo- 
site the first, so that the adjusting 
screws are on adjacent sides and 
one operator can control both 
mills. Material is carried by strip- 
feed conveyor (a narrow, flat- 
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bed, hugger-type unit) from the 
first mill to the second, and then 
to the calender feed bank. The 
calender can also be supplied di- 
rectly from the first mill. 


Metal detection 

In setting up calendering equip- 
ment, it is important that provi- 
sions be made to keep metal-con- 
taminated material from being fed 
into the calender where it would 
mark up the calender rolls. 

When using the strip-feed con- 
veyors described above, small- 
gap, sensitive metal detectors can 
be easily installed along these 
conveyors. Strip conveyors can 
also be designed to cut out and 
discard automatically a length of 
material containing a metal par- 
ticle with a minimum of lost feed 
to the calender. This is essential 
for high-speed calendering. 

A more positive means of metal 
elimination is obtained by using 
an extruder with a strainer-type 
head. This method is relatively 
expensive since a large unit hav- 
ing an adjustable-speed drive, 
synchronized with the calender 
speed, is required. Moreover, the 
strainer removes all solid par- 
ticles, not just metallic objects. 
Where surface finish is important, 
the higher initial cost is offset by 
the savings effected by eliminat- 
ing possibilities of roll damage. 


Calendering rolls 

The latest trend in plastics 
ealendering is toward calenders 
designed for higher roll tempera- 
tures, greater roll separating 
forces, and a wider range of avail- 
able friction ratios. 

Several types of roll arrange- 
ments are available for selection 







Fig. 1: Typical calendering setup designed to be used when both film cnd sheeting are to be made with the same calender train 
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on the basis of ease in thre 
accessibility of the rolls, and 

eral convenience. The “Z 

the inverted-“L” arrange 
are standard in the indust: 
recent development is the in: 

“Z” which provides a clea: 
short path for material t: 
permits easy accessibility 
coating fabrics, and enables 
embosser or other attachmen: ‘5 
be placed close to the pick 9 
roll. As shown in Fig. 1, be 
this calender incorporates 
necessary feature of crossed-:; 

on the No. 4 roll, with the 
terial being taken off the N: 
roll instead of the No. 4 roll 
with previous calender roll ; 
rangements. 

Few plastic calenders are de- 
signed to make only a single siz: 
of sheeting from a single stock 
Usually, the maximum flexibility 
is desired so that thin films and 
heavy sheeting can be produced to 
satisfy market requirements. This 
in turn, means the rolls will be 
subjected to a wide range of sepa- 
rating forces. These forces bend 
the rolls, changing the shape of 
the aperture between them. If 
some compensation for this bend- 
ing were not made, the sheet 
thickness would vary consider- 
ably over its width. To keep the 
sheet flat, two techniques of com- 
pensation are used. In one—rol! 
bending—an opposing bending 
moment is applied to the rolls. In 
the other—roll crossing—one roll 
axis is crossed slightly with re- 
spect to the other by causing it to 
pivot about its midpoint of length 

Several calenders recently built 
are equipped with individual 
motor drive for each roll. This is 
accomplished either by connect- 
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ach roll directly to a gear- 

r through a universal spindle, 

y using a semi-uni-drive be- 
the gear motors and the 
lies. Both of these arrange- 
its provide a wide range of 
friction ratios which are ad- 
tageous for the newer types 
lastics compounds. Since these 
npounds require high power at 

w speeds, calenders, driven by 

‘tors having a low base speed, 

ve been designed for calender- 

rates up to 100 yd./minute. 

Material coming from the cal- 

nder should have a reverse wrap 

round closely spaced carrier rolls 
prevent pull-down in width. 
Free-turning rolls with spindles 
iriven to eliminate friction are 
required near the calender. 

The recent trend in  post- 
calender embossers is toward 
double or turret-type units in 
order to provide a quick change 
of pattern. The type of embosser 
required depends on the emboss- 
ing pressure and whether or not 
the rubber roll, as well as the 
embossing roll, must be fre- 
quently changed. High-pressure 
embossing at top calender speeds 
requires a heavy-duty driving 
motor 

Cooling rolls are usually driven 
in groups of three for best speed 
control. The number required de- 
pends on the heat to be removed 
and this is proportional to the 
sheet thickness and production 
rate. Slow-speed film calenders 
may have only three cooling rolls, 
whereas high-speed sheeting cal- 
enders will have nine or more. 

Many calenders now have two- 
speed, motorized roll adjustment 
with the low speed designed for 
use with automatic gaging. Beta- 
ray gaging equipment has now 
been designed to control not only 
the longitudinal and edge gage, 
but also the entire profile. In 
automatic profile control, the 
Beta-ray gage governs the roll- 
crossing or roll-bending equip- 
ment. 


Calender wind-up 


The type of winder is usually 
etermined by the gage of ma- 
terial of primary interest. Film 

nsions are readily controlled on 

urface-type winder. Large rolls 
sheeting may be better handled 

a two-arm center winder. For 
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both types, the material should be 
cut off and started on the new 
roll as automatically as possible. 
Winders for coated fabric must 
have special cutters in order to 
cut through both plastic and 
fabric without reducing the cal- 
ender speed. 

Drilled rolls and circulating- 
liquid temperature control are an 
accepted part of almost all plas- 
tics calender installations. Now, 
mills, and in some instances Ban- 


bury mixers, are also commencing 
to be controlled in temperature by 
similar systems. 
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BY ISLYN THOMAS* 


No matter how carefully a mold 
is designed, it will not produce 
satisfactory molded parts unless 
it has been constructed with the 
utmost care and skill. Molds and 
dies for the production of plastics 
parts are generally made of metal, 
with components produced by 
machining, hobbing, casting, elec- 
troforming, and metal-spraying. 
In order to machine these metal 
molds, practically every type of 
machine tool may be used. 


Auxiliary equipment 

Many types of auxiliary equip- 
ment are necessary for making 
molds. Filing machines, hand 
grinders, tool grinders, welding 
machines, laps, and hardening 
equipment are among the items 
necessary for precision tool work. 
Hand grinders are used to add 
finishing touches to hardened 
molds. 

One very important operation 
is hand filing of corners and 
curves which cannot be cut out 
with end mills. Since hand filing 
is naturally a slow, expensive 
operation, work of this nature 
should be held to a minimum. 

To remove tool marks, holes and 
irregularly shaped depressions are 
smoothed by hand stoning with 
silicon carbide abrasive sticks of 
progressively finer grits. 

Polishing machines consist of 
a stand that holds a small motor 
operating a flexible shaft to which 
may be attached polishing brushes 
or small grinding wheels of alumi- 
num oxide abrasives. 

Lap sticks, brushes, wood sticks, 
*General Manager, Newark Die Co., 20 Scott 
St., Newark 2, N.J. 

Recent developments were excerpted by the 


editors from Mopern Ptastics, Oct. 1956 
through July 1957 


and felt bobs are used with dia- 
mond compounds to grind hard- 
ened or unhardened molds and 
bring them to a high finish. 


Shapers and planers 

Shapers: The shaper is a 
straight-line cutter of the planer 
type. It performs a large variety 
of operations, such as squaring 
up mold plates and making them 
symmetrical in shape and prop- 
erly sized. The feed-motion of 
shapers may be given either to 
the cutting tool or to the work. 
When the cutting tool is moved, 
the machine is described as a 
travel-head shaper. 

Planers: If a enough 
shaper is not available for squar- 
ing up mold plates and cutting 
out large cavity blocks, a planer 
serves the same purpose. The 
fundamental difference is that 
planed work is bolted to the ma- 
chine table which reciprocates 
while the tool fixed. 
Large planers will machine sev- 
eral surfaces simultaneously. 


large 


remains 


Lathes 

The lathe, in the last few years, 
has undergone many 
ments and transformations, thus 
widening its scope and very 
greatly extending and expediting 
its operations. Among a _ bewil- 
dering variety of lathes, many of 
which are specialized, probably 
the most familiar is the engine 
lathe, which, with special attach- 
ments, is known as the tool- 
maker’s lathe. 

Whereas a shaper or planer is 
used to form plane surfaces, a 
lathe is used to form pieces with 
circular cross-sections. Cutting 


improve- 
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Moldtem, a new mold and die 
steel, is a chromium-molyb- 
denum-vanadium alloy that 
comes prehardened and ready 
for use without further heat 
treatment. The hardness ranges 
from 302 to 341 Brinell. Moldtem 
is claimed to have maximum 
polishability and is easy to ma- 
chine. A combination of chemi- 
cal composition and careful qual- 
ity control helps to eliminate the 
tiny pit-producing bubbles char- 
acteristic of many steels. These 
pits cannot be polished out or 
filled by plating. Heppenstall Co., 
4620 Hatfield St., Pittsburgh 1, 
Pa 


Poly-Flex 100, a polymer-based 
mold compound in liquid form, 
has been developed for making 
flexible molds over plastics, wood, 
metal, clay, or wax patterns. The 
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resin is mixed with a curing agent 
to give a low-viscosity liquid that 
molds very faithfully and cures 
in 4 hr. at room temperature. 
Smooth-On Mfg. Co., 572 Com- 
munipaw Ave., Jersey City 4, 
N. J. 


Six new standard sizes of mold 
bases have been announced by 
DME. In all six, one dimension 
is 23.75 in., and all are available 
in a range of heights from 9.9 
to 16.4 in. The remaining lateral 
dimension, for the six bases, is: 
14.9, 16.5, 19.5, 23.75, 29.5, and 
35.5 inches. Special features: 
clamp slots to save platen space, 
tubular dowels that leave more 
room for coring, stop pins that are 
welded to the ejector bar, and 
one-piece ejector housing. Detroit 
Mold Engineering Co., 6686 E. 
McNichols Rd., Detroit 12, Mich. 





tools for lathe work are some- 
what similar to shaper tools and 
are held in what is known as the 
tool-post. The tool-post is part of 
the carriage and is movable in two 
directions by means of screws. 
The lathe will turn outside and 
inside surfaces and will cut both 
inside and outside threads. The 
lathes used in mold making range 
in size from small bench lathes 
for pin work to large ones for 
turning big dies, such as reflector 
molds, etc. The lathes especially 
designed for form and contour 
turning have all their speeds and 
movements controlled by indi- 
vidual electric motors. 
Attachments available for 
lathes include internal and exter- 
nal grinders, milling attachments, 
special holders, and chucks. 


Milling machines 


Both vertical and _ horizontal 
milling machines are considered 
standard equipment in a mold 
making shop. 

Vertical milling machines: Per- 
haps the most important of the 
milling machines for mold and 
die making is the vertical-spindle 
miller, available in many sizes 
and styles, from small hand-feed 
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types to large multiple-spindle 
machines with automatic profiling 
and depth control equipment. The 
latter device automatically dupli- 
cates cavities of any shape, either 
from templets or from master 
molds. All varieties have a table 
which provides a_ longitudinal 
feeding motion. On some types, 
cross-feeding motion is available. 

A two-, three-, or four-toothed 
cutter of the end-mill type fits in 
the milling machine spindle; it 
fits either directly or can be fitted 
by means of chucks or quick- 
change collets. 

Rotary-head milling machines: 
The rotary-head milling machine 
embodies all the characteristics 
of the vertical milling machine 
plus many other features. 

The rotary head, the spindle 
slide, and the transverse and lon- 
gitudinal travel of the table pro- 
vide all movements necessary to 
cut any profile that the drafts- 
man can draw by the use of the 
straight-edge, protractor, and 
compass. 


Saws 

In the preparation of the vari- 
ous cavities and backing plates 
for the mold, steel has to be cut 





from bar stocks, special fi 
billets, or plates. The plate 

be prepared for the machi: 

the cavities. In order to put 

into the desired shapes an: 

the following machines 

used: 

Power hack-saws: Ths 
commonly used machine 
power hack-saw, which 
motor-driven saw, larger th ‘e 
hand hack-saw, with a bl: 
high-speed steel. This saw is 
to cut tough alloy steels. 

Band saws: The common 
saw, which at one time was . 
sidered merely a woodworking 
tool, has now become a high- 
grade metal-cutting saw. Band 
saws are of two general types 
1) those with tilting tables 
simple cutting and angles; 2) 
those that will also cut intricate 
internal or external contours. A 
simple welding unit built into this 
machine quickly butt-welds its 
blades, when they have been cut 
for internal work. 


Cut-off machines 

The abrasive-wheel cut-off 
machine cuts small-quantity lots 
with extreme accuracy and high 
speed. 

A rubber-bonded abrasive 
wheel, rotating at exceedingly 
high speed, is mounted in 
a counter-balanced, vertically 
swinging head and is brought 
down on the stock by means of 
a straight, almost effortless pull 

By means of the abrasive- 
wheel cut-off machine, the bar 
stock, laid unfastened upon the 
machine table, can be cut to 
length within a few mils without 
raising burrs. 

Torches: The acetylene torch 
cuts with a jet of flame and can 
be used for cutting symmetrical 
as well as irregular shapes from 
stock up to and over 12 in. thick, 
depending on the pressure in the 
gas bottle. This rapid type of cut- 
ting is used mostly on soft ma- 
chine steel. 


Duplicators 

At one time the design and pro- 
duction of a mold was left to the 
skilled tool maker, who used ‘he 
general-purpose equipment avail- 
able to him. Today, experienced 
tool shops specializing in mold 
making must consider the quickest 
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ost economical way of pro- 
g well-operating, dimen- 
lly correct molds if they are 


eet competition successfully. 


s change of attitude has re- 

in the introduction of 
cating machines. They pro- 
, means of producing identi- 
cavities in multiple-cavity 
is of regular form and contour 
for making large numbers of 
y blocks, the hobbing method 
ribed below is more economi- 


There are three basic types of 
juplicating machines—manual, 
fingertip control, and 

tomatic—all capable of two- 
limensional or three-dimensional 


electric 


work 

In two-dimensional duplicating, 
the operator generally places both 
hands on the lever which controls 
the lateral movement of the dupli- 
cator table in any direction, there- 
by permitting the tracing stylus to 
follow precisely the shape of the 
master that is being duplicated. 

For manual duplicating in 
three dimensions, the operator 
uses his left hand to control the 
vertical movement of both the 
milling cutter and tracer spindle, 
his right hand to direct the lateral 
movement of the duplicating 
table. 

Electric-control types of dupli- 
have sensitive fingertip 
control which determines the cable 
movement. Controls can be set for 
either roughing or finishing. 

Automatic duplicating machine: 
Actually a powerful horizontal 
milling machine in which up, 
down, and lateral movements are 
operated by electrically con- 
trolled power feeds, this machine 
may be used both to profile in 
two dimensions or to reproduce 
reliefs in three dimensions. In 
either case, a tracer passes over 
the master form and the cutter 
duplicates the path precisely. 


cators 


Drill presses 

Single-spindle vertical presses, 
the most common machines for 
drilling holes in molds, may be 
either bench or floor models. 
hese drill presses are made in 
everal sizes, ranging from small, 
ighly sensitive, precision models 
to units that will drill 3-in. and 
rger holes. 

Radial drill presses, although 
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vertical, differ from simple “ver- 
ticals” in that the drill is moved 
from one location to another in a 
piece of work. A universal radial 
drill press has an arm which can 
be adjusted to drill at almost any 
angle. 

Horizontal drill presses are of 
considerable value to the mold 
maker for drilling water or steam 
lines. The horizontal press per- 
mits simultaneous 
many holes up to 40 in. or more 
in length. 


drilling of 


Jig borers 

A jig borer is actually a com- 
bination drill press and vertical 
milling machine. It allows locat- 
ing and spacing of holes with ex- 
treme accuracy, and is used for 
laying out the cavities of the 
mold. 


Grinding equipment 

There are many types of grind- 
ing machines designed for various 
purposes. 

Jig grinders eliminate make- 
shift methods of correcting holes 
after hardening. They do away 
with dowel gages and end blocks, 
because the hole location is ob- 
tained through accurate, hard- 
ened guide screws, and thus 
makes any additional corrections 
unnecessary. 

Vertical rotary surface grind- 
ers, rugged and rigid, are used 
principally for preparing flat stock 
for subsequent fabricating opera- 
tions. 

Reciprocating surface grinders, 
also used for flat stock, hold the 
work magnetically to the table 
while it is made smooth and 
parallel after shaping and hard- 
ening. 

Centerless-type grinders are 
used principally for external 
grinding operations on cylindrical 
work requiring a high grade of 
finish and extremely close ac- 
curacy. 

Many sizes are available accom- 
modating work up to 60 in. in 
diameter and up to 24 ft. in length. 
There are two styles within this 
range: plain and universal. 

As a general rule, plain ma- 
chines are sturdier and are usu- 
ally designed for high production 
work; “universal” machines are 
designed for a wider variety of 
work, including face, angle, and 


Taper and 


shoulder work can be ground on 


internal grinding 
either style. 
Cutter grinders: In precision 
milling, duplicating, or engrav- 
ing work, cutters must be re- 
ground as often as 20 times pe 
Cutte 
grinders, designed for such sharp- 


day to ensure accuracy 


ening operations, are provided 
with graduated dials and adjust- 
ments 

A pedestal or bench grinds 
consisting principally of a moto 
with a grinding wheel mounted 
on each end of its shaft, is re- 
quired equipment for sharpening 
small tools. 

Individual or central dust col- 
lectors must be provided for dry 
grinders and operators must wear 
shields in order to protect thei 
eyes. 


Machine engraving 

The engraving of master hobs 
and cavities in the early days 
depended solely on the ability 
and skill of hand engravers. To- 
day many types of 
machines are available using pan- 
tographic devices 
driven rotary cutters. The ma- 
built 


with micrometer adjustment for 


engraving 


with motor- 


chines are very sturdily 
precision work and are generally 
equipped with adjustable panto- 
graphic ratios so that the equip- 
ment can be adapted to hundreds 
of different applications 

There are two main types of 
engraving machines in use today 
—two-dimensional pantographs 
and_ three-dimensional 
graphs. 

Two-dimensional 
For the engraving of letters and 
designs, a two-dimensional panto- 
graph should be used. The opera- 
tion is quite simple after the en- 
larged master templet or copy is 
set up in the copyholder. The 
tracer, guided by the machine 
operator, follows the copy. In ad- 
dition to working on flat sur- 
faces, these machines can operate 
on concave, convex, and spherical 
surfaces, provided the curvature 
is relatively uniform and not too 
great. 

Three-dimensional pantograph 
For engraving in three dimen- 
sions from enlarged models of any 
shape or contour, a three-dimen- 
pantograph is required, 


panto- 


pantograph 


sional 
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Working with glass reinforced plastics? 
Boost your production with 
BRENNER equipment 


Cutters 
Preform Machines 
Ovens 


Mat Lines 





BRENNER machines are found 
wherever high production is a 
must. All BRENNER units are de- 
signed to minimize the operator’s 
labor and to simplify quality control. 


And you can call on BRENNER’s 
Engineering and Consulting Service 
for sound, practical advice on any 
production problem dealing with 
glass reinforced plastics. 


Brenner Automatic Rotary Preform 


ideal for high production runs— 
turns out up to 120 preforms per hour. 


Automatic cycle timing with 
push button control. 


Automatic spray guns, 
fiber distributor, 
and roving cutter. 


Built in screen collectors 
for fan discharge. 


Built in curing oven— 
only the preform itself 
has to be removed. 


Get all the facts on the entire BRENNER line— 
write for your copy of the BRENNER catalog. 


No obligation, of course. 


.G. Brenner Co. 


Special Machinery 
32 East North Street, Newark, Ohio 





which will also be capal 
performing the work that 
ing done by a two-dimen 
pantograph. 

For three-dimensional w: 
modeling bar is used. Thi 
connecting the tracer spind| 
cutter spindle, transmits 
movement of the tracer 
passes over the contours « 
model to the cutter spindl« 
duction ratio being governe 
the setting of the pantograph / 


Hobbing presses 

Hobbing is one of the 
methods for insuring unifor 
and economy in production 
multiple-cavity molds and shou! 
be of great interest to all mold- 
ers and mold makers. Owing to 
the tremendous growth in de- 
mand for hobbed cavities of all 
shapes and sizes, hobbing presses 
have increased in capacity from 
approximately 50 to 3000 tons and 
even more. A hobbing press is 
just a hydraulic press that is 
more sturdily built than ordinary 
presses because it has to deliver 
more concentrated force. Be- 
tween its two platens is placed 
the mold blank, on top of which 
is placed the hob. To support the 
soft mold blank and keep it from 
spreading diametrically away from 
the hob while being formed, a 
hardened chase or hobbing ring 
is used. The ring is not neces- 
sarily round; it may be rectangu- 
lar in shape. 

On one-push impressions, the 
amount and location of relief is 
important; but it is on those im- 
pressions requiring two or more 
squeezes that the hobber’s skill 
and experience, and the suitability 
of the hobbing press, really come 
into play. It takes only a few mis- 
guided seconds in a_ hydraulic 
press to ruin a hob on which many 
hours and many dollars have been 
spent. When hobbing is being con- 
sidered it is wise to consult a good 
hobber before making either hobs 
or blanks. 


Atomic hydrogen welding 
machines 

Sometimes it is necessary to 
build up mold parts by the ad- 
dition of metal. A cutter may take 
out more metal than it should, 
or a mold part may be worn or 
broken off in actual use. In order 
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ve this mold part, it has 
times been found quite prac- 
to weld with an atomic 


wen torch. 


rdening equipment 

actically all mold parts should 
irdened before using. Equip- 
for this work should con- 
of at least one carburizing 
ace, one annealing furnace, 
tempering furnace, and a 

all furnace for odd jobs. All 

naces should be equipped with 
recording and control in- 


iments 


Liquid honing equipment 
[o speed up polishing of mold 
vity parts, they are generally 
rasive-blasted to remove oxi- 
tion and discolorations which 
e been brought about by the 
nealing, hardening, or car- 
izing operations. 
This “liquid honing” is a modi- 
form of impact blasting in 
which an abrasive, suspended in 
liquid, is delivered to the 
blasting nozzle by means of a 
rculating pump. The suspension, 
shot at the work by 90 p.s.i. air 
pressure, gives the surface of the 
mold a satin-matte finish. A short 
lishing operation restores the 
lesired luster. 


Chrome-plating equipment 


Chromium plating became an 
important factor in the tool in- 
dustry when it was discovered 
that platings from 0.0002 to 0.05 
in. thick would conserve steel by 
greatly increasing the life of hand 
and machine tools. Chromium 
plating gives the plastics indus- 
try the advantages of harder sur- 
face, less sticking, elimination of 
pitting caused by gases of reac- 
tion, reduction in breaking-in 
time, high finish of molded parts, 
and better flow. 

Because of the plating charac- 
teristics of chromium, any defects 
in the mold surface are accentu- 
ited. This fact should be given 
serious consideration when set- 
ting up polishing procedures to 
issure good moldings. 

Molds for such operations as 

1cuum forming, reinforced plas- 

molding, thermoplastic sheet 
ming, short-run pressure 
Iding, ete., where mold and 
ength durability requirements 
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BROSITES OVENS and DRYERS 


@ SIMPLE AND FAST TO OPERATE 


Thermostatic Control 


MODEL NO. 3 


Double Decker: 
Width 48” 
Height 68/4”— 
Depth 284” 
Twenty Trays 15” x 
22” x 214” 


Model No. 3 is two 
Model 2 units placed 
one above the other. 
They can be oper- 
ated independently of 
each other and the 
top unit can be used 
in reverse position 
whenever desired. 


MODEL NO. 2 
Double Door: Width 48” 
Height 50”—Depth 2814” 

Ten trays 15” x 22” 


Heating 


MODEL NO. 1 
Single Door: Width 2414” 
Five trays 15” x 22” 

x 2” 
Height 50”—Depth 28/4” 
Heating Element 1800] 
watts. | 
Thermostatic Control 
100° to 300° F. 


x 244” 
Element 3600 
watts. 


100° to 300° F. 










RUGGED, made to 
EFFICIENT, 
economical to use 


Ihe trays are of such 
size and design to 
hold approximately 10 
pounds of the average 
material when placed 
to a depth of about 
one inch. Special trays 
of expanded metal 
allowing greater circu- 
lation of heat can be 
supplied and are rec 
ommended for the pre 
heating of pellets and 
other solid objects. For 
special uses the trays, 
or the entire unit if 
required, can be made 
of stainless steel, 
monel metal or nickel. 
Sturdy in construction, 


built of steel sheeting, carefully and thoroughly insulated with rock-wool insulation 

placed between the inside and outside shells of the dryer. Mounted on casters for 

easy movement from one location to another in the plant. Each unit is equipped 

with thermostat to automatically control temperature of the oven. A light indicates 
* 


when unit is in operation. 


@ JUST PLUG IN AND TURN THE SWITCH 


aug 


DE MATTIA 
GRANULATOR 


For the uniform giinding of 
Vinylite, Geon and all hard 
thermoplastics. ———— 200 
Ibs. per hr. 3 -P. motor 
with double V belt drive. 
Four Steei Chopper Blades. 
Roller Bearings with Posi- 
tive Seals. Screen with 4” 
openings. 


DE MATTIA 
At The Machine 
GRANULATOR 


For at-the-machine operation 
Gages 75 Ibs. per hr. 2 
H.P. direct connected motor. 
Roller Bearings with Positive 
11/32” 


Seals. Screen with 
opening. 


For low-cost 


DE MATTIA 
CHUNK CUTTER 


salvage of 


larger slugs and chunks and 
molded pieces too tough for 
the average sprue and scrap 
grinder. Capacity: over 150 
Ibs. per hr. 3 H.P. motor in 
base. Double V belt drive. 
Roller Bearings with Positive 
Seals. 


DE MATTIA INJECTION MOLDING MACHINES 


BROSITES MACHINE COMPANY inc 


Ne 


W YORK 7. N 






















































PAUL 0. ABBE Grinding & Mixing 


ony PLASTICS 


PAUL ©. ABBE RIBBON MIXERS assure a homo- 
geneous mix, are easily cleaned, operate at maxi- 
mum capacity, and mix a wide variety of formula- 
tions without lumping. 


For full details write for 20 page Catalog V-1. 


PAUL O. ABBE DOUBLE CONE BLENDERS for 
free-flowing materials are unmatched 
nding efficiency, speed of blending, and 

nomy. Write for our Catalog V-1. 


PAUL O. ABBE BALL & PEBBLE MILLS have 
all-steel ends and forged alloy steel trun- 
nions to eliminate end breakdown. The cylin- 
ders are lathe turned to assure perfect align- 
ment of trunnions and gears and so keep 
power demands low. For full details write for 
40 page “Catalog Y.’’ 


» PAUL Q. | ABBE : ¢ a 


257 Center Avenue, Little Falls, New Jersey 





Your fast way of pre-determining the 
weathering qualities of a Plastic is in 


the ATLAS WEATHER-OMETER 


Test for resistance to sunlight, moisture, and 
thermal shock. 
Results are accurate and reliable and can be 
reproduced precisely over and over again. 
The Weather-Ometer furnishes a yard stick 
to measure the improved quality of a plastic 
in development and to main- 
tain a standard of quality in 
production. 
Automatic control of light, 
moisture, and temperature, 
can be set for repeating cycles 
according to the test program 
selected. A year of destructive 
weathering can be reduced to 
a few weeks of testing in the 
Weather-Ometer. 


Write for technical information and recom- 
mendations for your particular problem. 





are low, can be produc: 
spraying molten particles of 
onto a master until a d 
shell of from % to %e in. ha 
built up. This is accomp 
with a special spray gun d« 
to feed metal rod through a 
temperature flame, then bk 
molten metal particles ont 
pattern. 
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EQUIPMENT FOR 
COMPOUNDING 
AND COLORING 





In general, compounding and col- 
oring thermoplastics requires at 
least four steps: 1) weighing in- 
gredients, 2) mechanical blend- 
ing, 3) plasticating the mixture, 
and 4) cutting the finished com- 
pound into usable particles. At 
least one piece of equipment will 
be required for each step. Not in- 
frequently, where a particularly 
thorough mixture is desired, two 
types of equipment—a Banbury 
mixer and milling rolls—will be 
used for the plasticating step. 

In some cases it may be possi- 
ble to eliminate one or more of 
these four steps, with a corre- 
sponding reduction in the amount 
of equipment needed. 

The choice of equipment fo: 
each of the four compounding 
stages will depend in part on the 
quantity of compound desired 
and the speed of production 
The nature of the thermoplastic 
being compounded and of the 
other ingredients will also play a 
part in determining the type of 
equipment required for each 
stage. Finally, the form in which 
the compound is to be fed to the 
molding or extruding machin: 
will affect the choice of equip- 
ment for final cutting. 

Weighing equipment is re- 


Recent Development excerpted by the edit 
from Mopern PLastics. 
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for the first step in any 


,ounding or coloring opera- 
unless the desired propor- 
happen to be such that the 
can be made up from pre- 

hed contents of bags, drums, 

ther shipping containers. Even 
ich a case, check-weighing 
be desirable to assure accu- 


Heat, Dry, Cure Plastics 
Faster...More Uniformly! 


[he type and size of scales used 
vary widely with the nature 
the operations. For the color- 
of polystyrene crystal in a 
lding plant, small balances 
| generally be all that are nec- 
essary to weigh out the small 
nounts of colorants required. At 
the opposite extreme are the large 
enclosed scales required by mate- 
rials manufacturers for weighing 
all the ingredients for great 
batches of compound. 








Above. Reinforced plastic sheets are shown 
being cured by Fostoria radiant heat, at 
the Resolite Corporation plant in Zelien- 
ople, Pa. 


Above. Drying plastic granules in Fostoria 
oven prior to molding operation at Hunger- 
ford Plastics Corp., Rockaway, N. J. 


Below. Fostoria oven is used to preheat 
plastic sheets in 11. minutes before 
forming operation at U. S. Rubber Co., 
Chicago, Ill. 


Below. Plastic sheets are preheated in a 
portable Fostoria oven before shearing and 
punching, at Tingstal Co., Chicago. 


Premixing or blending 

In any compounding or coloring 
operation, the properly weighed 
ymounts of the various ingredi- 
ents must first be mechanically 
blended before the mixture can 
be satisfactorily masticated. The 
material in the premixer may be 
wet or dry, depending on the type 
of plasticizer used. Some pre- 
mixers, it will be noted, can han- 
dle either wet or dry mixtures, 
while others are suitable only for 
dry blends. Another major dis- 
tinction may be made between 
mixers with internal moving ele- 
ments to do the mixing and those 
in which the whole mixing cham- 
ber revolves. 

Tumbling blenders: The tum- 
bling blenders, which handle only 
dry mixes, are of many types, but 
in all of them the mixing is 
achieved by some type of turning 
action of the chamber containing 
the mix. One type is mounted on 
1 horizontal axis and turns end- 
over-end vertically. In another, 
the steel drum is mounted on the 
nachine base so that it rotates at 
n angle of about 30° from the 
This machine is one of 
those equipped with baffles to in- 
ensify the mixing action. In still 

other tumbling unit, the drum 

mounted at an angle to the 
rizontal shaft and is balanced 
another drum at the opposite 

1 of the shaft. 

Nene of the tumbler containers 

e moving elements, although 


ertical. 





Fostoria . 


equipment for all 3. sources of infrared energy! 


QUARTZ LAMP 


OVEN SECTIONS 


RADIANT ROD 


OVEN SECTIONS 


INFRARED LAMP 


OVEN SECTIONS 


Pioneer Manufacturer of Radiant Equipment. . . 
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. your one source of radiant 


Select components 
or complete ovens! 


When your processing must be swift, 
safe and sure . . . and exceptionally 
uniform preheating, drying and cur- 
ing is essential . . . you'll do well to 
consult Fostoria first because you get 
an exclusive brand of heating know- 
how. Whether your operations call 
for near- or far-infrared heat your 
complete satisfaction is certain when 
you put Fostoria radiant equipment 
to work! 


Consult your nearest Fostoria Sales 
Engineer. He'll help solve your heat- 
ing problems better than any in the 
field! Or write direct for more de- 
tailed information. Dept. MP-57 


FOSTORIA PRESSED STEEL 
CORPORATION Fostoria, Ohio 


Components to Complete Ovens 































Patented and Pats. Pending 


Large material may be preserved by 
plastic laminating after being photo- 
stated or otherwise reduced. 


HOTOGRAPHS and records to be lami- 

nated are placed between two sheets of 
cellulose acetate or similar plastic, in stacks 
up to 6 layers, within the size of the platens. 
The layers are separated by polished plates. 
Each stack is accurately heated and cooled 
under controlled temperature and pressure. 

The sheets are laminated and welded 
together with an impervious bond at the 
edges. Individual photos, cards of other 
laminated records are then trimmed on an 
ordinary photograph trimmer. 

The press handles any of the standard or 
special plastic sheets suited to laminating. 

No particular skill is required to produce 
up to 800 perfect laminations per 8 hr. day 
The press is shipped ready for connection 
to standard electric outlet (110 volts A.C.) 
and cold water supply. No special wiring or 
plumbing required. 220 volts or D.C. if 
specified. 














e «+ FOR PRODUCING 


PLASTIC 
LAMINATED 
TAMPER-PROOF 
— ) MOISTURE-PROOF 
Identification 
Cards and Badges 
Photographs, 
Important Papers... 





in sizes up to 9”x12” 































PROMPT SHIPMENT 
FROM STOCK 


Carver Laminating Press (illustrated), 
Model 150, is available from stock. Polish- 
ing plates and blotters, 5” x 6” or 6” x 6”, 
at slight additional cost. Cards, badges, and 
plastic materials may be purchased through 
regular suppliers, 


Distributors 


GRAFLEX INCORPORATED 
ROCHESTER 8, N. Y. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


SUMMIT, N.J. 


5 CHATHAM ROAD 





















some types do have curved } 
affixed to their internal wa 
direct the material from on 
of the barrel to the other a 
revolved. 

A centrifugal-type mixer \ 
was originally developed fo: 
by food processors is suitab] 
blending batches of dry ; 
This 


motor which drives a diré¢ 


machine has an en 


connected mixing rotor at 
speed. 

Ribbon blenders: Another 
of premixer employing int: 
moving elements to effect 
blending is a ribbon bler 
which can be used with eit 
wet or dry mixes. The mi 
action is accomplished by sey 
equally-spaced helical blades, 
tating on a horizontal axis i: 
enclosed trough. The trough « 
tains a top opening for feed p 
poses and a bottom port for dis- 
charge. 


Plasticating equipment 

After the initial premixing 
the components of a molding com- 
pound in a blender, it is usually 
necessary that the 
worked into a soft (molten) state 
under heat and pressure. Among 
the intensive-type mixers suitabl 
for plasticating are the Banbury, 
intermix, and spiral flow mixers 
mill rolls, and extruding machines 
of various types. 

Intensive internal mixers: These 
generally consist of a mixing 
chamber containing two revolving 
rotors. Clearance between the 
rotors and the wall of the cham- 
ber is small, assuring thorough 
mastication of the material be- 
tween them. The material is 
charged into the chamber through 
a hopper. Generally, the mixer 
is equipped with a pressure ram 
which, when activated, forces the 
material into the rotors. Most 
mixers of this type are cored and 
jacketed for circulating a liquid 
heating medium. 

Milling rolls: A set of milling 
rolls consists of two steel rolls, 
cored for the circulation of steam 
or other heating medium. The 
rolls are usually horizontal, par- 
allel, and equidistant from the 
floor. They rotate slowly toward 
each other. The roll nearest the 
operator is known as the “mixing 
roll”; it turns slightly faster than 


mixture be 


MACHINERY AND EQUIPMENT 


















roll and iS cooler. The 
between the two rolls can 
iusted by the operator to 
the desired amount of pres- 
Doctor blades attached to 
lls. or ordinary knives, can 
ed to cut the blanket of ma- 
adhering to the mixing roll 
it it can be folded back for 
mixing. 
Twin- 


w extruding machines are 


ilti-screw extruders 


used for compounding and 
ing thermoplastic molding 
rial. When used by injection 
lers, the material is generally 
uded in the form of multiple 
or spaghetti which may be 
t right at the face of the die, or 
be conveyed through a cool- 
bath and thence into a pelle- 
When such a setup is used 
extruders, however, it makes 
possible to compound, color, 
| extrude into the desired sec- 
in a single operation. Two 
types of these multi-screw ex- 
iding machines are now being 
wketed in the U.S., one manu- 
factured in this country and one 
n England. 

In each machine, both worms 
participate in the kneading and 
heating operation, but in the 
American machine, the actual 
extrusion is effected by only one 
screw, the other one being shorter 
in length. In the British machine, 
the flights on the two screws are 
of the same pitch, permitting 
them to mesh, but in the Amer- 
ican machine the worms do not 
mesh. The material is plasticated 
by the pressure and heat as it is 
forced against the heated cylinder 
wall by the revolving screw, and 
as it is advanced along the flights 

the screw toward the front of 
the chamber. On both machines, 
the screws are machined with 
progressively finer flights, to han- 

the material as it becomes 
re thoroughly melted in the 
linder. 


The size and shape of the cyl- 





| N THOUSANDS of leading industrial firms, 


government and technological laborato- 


ries the Carver Laboratory Press is an in- 
dispensable aid in plastics research and 
development. 

The Carver Laboratory Press, original in 
design, has long been accepted as standard 
for making quick, accurate small-scale tests; 
for development, research and instruction 
work; testing single cavity molds; prepara- 
tion of samples, and even for small scale 
production. The Carver Press provides com- 


plete range of temperatures from room tem- 


perature to 400°F. Adjustable by thermo- 
switch to within plus or minus 2°F. Equipped 
with accurate 6” gauge, providing load 
readings up to 20,000 Ibs. Low pressure 
gauges optional. Carver Standard Accessor- 
ies include Electric or Steam Hot Plates; 
Electrically Heated and Water Cooled Hot 
Plates; Carver Test Cylinders; Swivel Bearing 
Plates; Cage Equipment, etc. The press and 
certain of the accessories are patented. Send 
for your free copy of our latest illustrated 
catalog, describing the Carver Press and 


some of its many applications. 


GENERAL SPECIFICATIONS 
Opening Stroke 
Adjustable , 


ee 1 est |) ae 
(20,000 Ibs.) squore | (7 between 
L 


ler chamber on each machine 
responds to the requirements 
the screws. Thus, while both 
nbers are o shaped at their 
1 end, the one in the American 
hine streamlines down into a 
entional round shape at the 
harge end, due to the fact that 

one screw extends into the 
| section of the chamber. On 





z= Load Platens Dimensions 





6/2" 18” x 16" x 36” 
olumns) 





FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


5 CHATHAM ROAD SUMMIT, N. J. 
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Sealing Equipment 
Hi-Frequency Generators 


Production UP... 
Costs DOWN 


with these high efficiency units 















Continuous duty high fre- 
quency generators with 
heavy duty, long-life compo- 
nents. Used for electronic heat 
sealing, forming and laminat- 
ing presses, food and chemical 
processing, packaging, fast dry- 
ing ovens. Power outputs up 
to 100 KW. 


Combination press-generator 
units for low-cost, mass produc- 
tion plastic sealing. 












Plastic Sealing Press . . . for 
stronger welds and higher out- 
put. Single or multiple elec- 
trodes — accurately aligned to 
001" tolerance. Bed area 28 

x36-48". Smaller or larger sizes 
available for your exact needs 


Clear-Pak Bubble Sealer 

for high-speed show case pack- 
aging of hardware, soft goods, 
granular products 









Plastic sealing 
press 





High frequency generator 







Send for new bulletins 


ERDCO ENGINEERING CORPORATION ~ 


422 Dept. MPE., Addison, Illinois 































PRECISION EXTRUSION CUTTER 


Capacity: Up to 2 in. diameter; tubes, rods, rectangles, shapes 





Speed Range: 7080 cuts per minute to one cut in 62 minutes 





Cuts: Square and smooth, to close length tolerance 






Knives: ! to 8; variety of interchangeable blades for different 
cross-sections 


FOSTER & ALLEN, INC. .... ..... .... 


628 South Avenue stration cuts with informo 
Garwood, N. J. tion about your requirements 


























the British machine, the « 
persists throughout the cha 
length. 

Single-screw extruders: S 


single-screw extruders, 

worms especially designe 
work the material thorou 
are also used to compound 
color thermoplastics 





Chopping, granulating, dici 

Theoretically, any crus! 
grinding, or cutting equip: 
could be used for reducing t 
moplastic compound to a 
suitable for feeding into an i 
tion machine or extruder ho; 

In a specific case, the choic: 
cutting equipment will dep: 
partly on the plasticating equ 
ment that has been used 
partly on the size and shaps 
sired in the particles. Thus, «: 
pound coming in sheet-like fi 
from mill rolls is usually brok 
mechanically, then fed first t 
chopper where it is cut into la 
pieces, then to a granulator wh« 
the large pieces are convert: 
into granules or powder. In con- 
trast, rods of compound that co 
from an extruding machine ; 
customarily cut by a pelletizer 

Choppers: The function of 
chopping machine is to reduc: 
continuous material, such as ex- 
trusions or sheets from mill rolls 
to a size that can be conveniently 
handled by a granulator. Ths 
sturdy machine in which such 
rough, nonuniform cutting is 
accomplished is equipped with a 
series of rotating knives cutting 
against a bed knife. In fact, its 
operation is similar to that of 
granulator. 

Granulators The machines 
used for final granulation of the 
material are generally grinders « 
dicers. Scrap grinders may be 
used for granulation of virgit 
stock. Materials manufacturers 
require heavier machines, of 
greater capacity, though built on 
a similar principle. Some of the 
heaviest granulators may obviate 
the preliminary use of a chopper 

The cutting chamber of a typi- 
cal granulator consists of a mo- 
tor-driven rotor containing re- 
volving tool-steel knives which 
cut against fixed stationary 
knives that are set at a slight 
angle in the cheek pieces. The 
size and number of both rot: 
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< and stationary knives will 
with the size and require- 
s; of the machine. However, 
is always an equal number 
nives in each the two 
<s, The bottom of the cutting 
ber consists of a perforated 
The size of the holes will 
mine the maximum size of 
articles leaving the machine, 
h may vary from %e in. down 


of 


, fine powder. 

Whether a pelletizer or a dicer 
elected will depend largely on 
form in which the plastic is 
to be fed to it. Thus, the multiple 
ls emerging from a compound- 
ing extruder are already of the 
desired diameter, so the pelletizer 
erely needs to be capable of 
performing one operation—cut- 
ting the rod into the desired 
lengths. When the stock is to be 
ut hot, the pelletizing device, 
called a fly-knife cutter, may be 
located grazingly close to the face 
of the extrusion die, which feeds 
directly into it. The die face acts 

as one “blade” of the “scissor.” 

A typical fly-knife cutter con- 
sists of a single- or double-blade 
rotary cutter, mounted on a shaft 
that is turned by a small electric 
motor with variable-speed drive. 
In operation, as the cutter re- 
volves, the blade or blades slice 
across the face of the die. Rate of 
extrusion, speed of revolution of 
pelletizer shaft, and number of 
blades will determine length of 
pellets 

If the extruded rods or strips 
are to be cut cold, the pelletizer 
must be equipped with feed rolls 
to assure positive feed; constant 
rate is necessary if pellets are to 
be of equal lengths. The cutting 
blades revolve at right angles to 
the direction of feed. 

When the stock to be pelletized 
comes to the machine either in 
the form of a sheet from milling 
rolls or wide strips from an ex- 
truder, the machine must be ca- 

ble of cutting it both lengthwise 

1 crosswise. Special dicing ma- 

nes are made for this type of 

k; also available are slitting 
chments for use on ordinary 
etizers. One machine, particu- 

suitable for cutting elasto- 
c materials but adaptable to 

thermoplastics if they are 
warm, has a saw-tooth slit- 
roll instead of the feed roll 


IPMENT FOR COMPOUNDING 


AT LOW COST 
Liberty otters you high production 
tilt processing equipment 


Here’s a representative selection of Liberty machines. The com- 
plete Liberty line includes equipment for every step in film process- 
ing. And every Liberty unit gives you these advantages: 


e low initial cost 
e rugged, designed-to-last construction 
® easy operation 


Liberty 10—Designed for high speed production 
on vinyl and coated fabrics, the all-new Lib- 
erty 10 is a completely automatic embosser. 
Ten electrically heated rollers permit speed up 
to 35 yds. per minute. And variable speed con- 
trol assures proper rate of travel. Some basic 
design also available with 6 or 8 rollers. 


Liberty Batcher—Speeds production by min- 
imizing delay at take-off, and eliminates wrin- 
kles. Provides operator with 70 feet of material 
to work with. Turret can be used on back of 
any web processing machine. Precision guides 
insure straight rewinds. 


<q Liberty Two Color Printer—Handles ma- 
terial from 48” to 72” wide. Exact regis- 
tration assured by three simple roller 
adjustments. Has same easily operated 
type controls as Liberty one color printer 


Liberty Single Color Printer—Handles mate- p>» 
rial from 48” to 72” wide. Construction gives 
clear view of both doctor blade and cylinder 

at all times. Quick roller change-over and 
work-up possible without removing rollers. 


Write for your free copy of Liberty’s new 
catalog, and get the full details on the com- 
plete line of printers, J-boxes, polishing ma- 
chines and embossers. 


LIBERTY MACHINE CO., INC. 


275 Fourth Avenue, Paterson 4, New Jersey e SHerwood 2-5565 
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special-purpose 


.. R.D. WOOD 


hydraulic presses 


a full line of hydraulic presses 
and equipment for modern plastic 


product manufacturing 





Va an 
oak AF 


pe 


a. 1327-ton multiple-opening, duplex cylinder type hydraulic 
platen press for the manufacture of molded brake lining and 


similar products. 


b. 880-ton multiple-opening platen press designed for polishing 
and laminating plastic sheets. The complete ten-opening sheet 
production unit includes a twenty-opening loading and unload- 


ing elevator 


c. 500-ton multiple-opening platen press designed for embossing 
and polishing operations in the plastics industries. 


heating platens in a wide range of sizes precision made for 
exacting work in the processing of all types of plastic products. 


...a complete line of hydraulic 
valves especially designed for high 
pressure circuits. 


... hydraulic power systems de- 
signed and built in all types of 
direct pumping hydraulic power 
units and pressure storing accumu- 
lator systems. 

Write today for detailed informa- 
tion on R. D. Wood's full line of 
Hydraulic Presses and Equipment. 


R. D. WOOD COMPANY 


PUBLIC LEDGER BUILDING @ PHILADELPHIA 5, PENNSYLVANIA 


Representatives in Principal Cities 





common to the rotary « 
which is used for pelleti: 
rods 

For further information 
orants, see p. 367. Also con 
Subject Index. For sow 
compounding equipment a: 
orants, see the Directory 
p. 1018. 


Recent Development 

A new principle in the desi 
ball mills cuts milling time 
much as a factor of 10. In th 
mills, four individual pot 
arranged on the periphery 
circle that revolves arow 
central drive while each pot 
rotates simultaneously on its 
driving spindle. The result 
greatly multiplied mixing ; 
and the subjection of a gr 
amount of the pigment (for ex- 
ample) and the liquid to 
grinding action of the ball 
pebbles. Kinetic Dispersion Cor 
95 Botsford Pl., Buffalo 16, N. Y 


EQUIPMENT FOR 
PREFORMING 





Equipment for preforming is 
divided into two general classi- 
fications. One is the type used by 
a compression or transfer molder 
for producing dense pills or pre- 
forms from powdered or granu- 
lated molding material, or from 
impregnated chopped fabric 
thermosetting compounds. The 
second classification is used only 
by the molder of reinforced plas- 
tics, and its function is to produce 
a preform of chopped glass fibers 
in the approximate shape of the 
desired end product, this pre- 
form to be sufficiently strong to 
withstand handling without fall- 
ing apart. 

This article will treat with the 
first type of equipment. Preform 
machines for reinforced plastics 
molding are discussed on p. 523 
Preform presses are discussed in 
the section below. 

The chief function of a preform 
press is to compact loose plastic 
material into a dense shape that 
can be handled easily during pre- 
heating and mold loading opera- 
tions. Preforms also assure uni- 
form mold charges. 

In addition to preforming, high- 
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old molding can be accom- 
1 on the preforming type of 
A floating head press is 
ally adaptable for this spe- 
ed operation, using a set of 


sed dies. 


Types of presses 
re are two methods of clas- 
g preform presses. One dis- 
yn is on the basis of single- 
ke or rotary design, the other 
the basis of mechanical or 
raulic operation. All types 
e variable-speed drives and a 
eans for manually adjusting the 
weight and density of the pre- 
ms. On some of the machines, 
these adjustments can be made 
vhile the preform press is in 

operation. 

Single-stroke presses may be 
operated by mechanical or hy- 
draulic means or by a combina- 
tion of the two. The mechanical 
type, which is the more common, 
may be actuated by a cam, toggle, 
crank, or eccentric mechanism. 

The hydraulic type of press is 
less commonly used; a single-act- 
ing press of this type may be 
indicated for handling materials 
that cannot be fed automatically. 

In general, in the standard au- 
tomatic, mechanical single-stroke 
press, a volumetrically deter- 
mined charge is fed into a sta- 
tionary die cavity by a recipro- 
cating or oscillating feed shoe. 
The hydraulic single-stroke press, 
on the other hand, is semi-auto- 
matic and the operator loads a 
measured charge into the die 
before the start of each pressing 
yele. 

To make preforms of a given 
contour on a single-stroke press, 
only a single die set is required. 
This will include a die block 
containing one or more cavities, 
und a corresponding number of 
upper and lower punch sets. A 
single-stroke press will deliver 
up to 60 preforms per minute. 
Although multiple punches can 
be used on this type of press, they 

e not in general use because 
f high initial cost. 

Standard single-stroke presses 

ply the compacting load from 

direction only. However, 
me special models compact 

m both directions, either by 

ect motion of both the oppos- 

{ sets of punches, or by the use 
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FOR 


molding, embossing, polishing, laminating... 


PLASTIC 





R. D. Wood Hydraulic Presses are designed to meet the many 
exacting demands of modern plastic product manufacturing. 
Accurate and uniform heat-pressure distribution of R. D. Wood 
Presses provides high product uniformity under mass produc- 
tion conditions. Full production speeds and economies are 
assured by automatic and semi-automatic pressure controls, 
blow down, heating and cooling units; central and self-con- 
tained hydraulic systems; special platen arrangements and 
many other features. 

R. D. Wood Presses are available in a wide range of models and 
capacities for many production requirements. 

Before you buy, consult R. D. Wood Company. Write today 
for details of our full line of Hydraulic Presses and Equipment. 


R. D. WOOD COMPANY 
PUBLIC LEDGER BUILDING e@ PHILADELPHIA 5, PENNSYLVANIA 


Representatives in Principal Cities 


fide 2 . 


Makers of Hydraulic Presses and Valves Fire Hydrants Cast-iron Pipe Gate Valves Gas Producers Accumulators 














WHITLOCK’S 


THREE GREAT AIDS 
In Handling Thermoplastic Material 
& 


AUTOMATIC 
HOPPER LOADER 


Transfers materials automatically from 
any container at floor level to hopper. 
Keeps materials at a constant level in the 
hopper, insuring a uniform supply to the 
heating cylinder. 


HOPPER DRYER 


Dries the material faster and more effec- 
tively, holding to a predetermined tem- 
perature. Proved successful on nylon, 
acrylic, butyrate and other materials 
where moisture is a problem. 


FILTER CONE ATTACHMENT 


Handies dusty dry-colored materials. A conical shaped filter, 
which is filled automatically, extends down into throat of hop- 
per, collecting the dust on the inner surface. 













Hopper Loader 





Dryer 








Write for Literature 


C. H. WHITLOCK ASSOCIATES 
21651 COOLIDGE HIGHWAY 


OAK PARK 37, MICH. pron cen 


TE M PE RATU ad E keeps plastics production 


flowing freely 
Call in a Powers engineer and 
you’ll have fewer production 
headaches on your high-volume 
molding. He’ll gladly help you 
in planning, and in specification 


of Powers temperature control 




























re) Te equipment. He’ll furnish service 
o> ae : and maintenance instructions for 
; Af your men— expert installation, 

4 too, if you wish. Prompt delivery 

= from local stock. Seventy offices 
in the U. S. and Canada. Phone 
your local Powers office or write 
us today for a copy of ““Tempera- 
ture Control Reference Manual— 
Plastics Industry.” 






























Powers Series 100 Indicating Controller 

(A) with remote sensing bulb, and Flow- 

rite Valve (B) at Bell & Howell Co., 
4 ' Chicago. This equipment provides close 
control and proof-at-a-glance of com- 
pression molding die temperature. 
Result: more perfect parts per day— 
fewer rejects. 


THE POWERS REGULATOR CO. 


Skokie 34, Ill. 


PROCESS CONTROL 


8 Final adjustments during installation of 

















die, which is 
against the stationary 
punches by the motion 
opposing set of punches. 

Other special models us 
draulic cushions to secure a 
dwell during the compactin 
eration. Such a dwell allows 
time for the escape of ai: 
trapped in the powder, and 
permits the material to flow « 
through complicated die are: 

Single-stroke presses are a 
able in capacities of up to ~(0 
tons; the largest size is cap 
of making preforms 28 sq. ir 
area and weighing as muc! 
2% lb. each at a speed of 45 
50 per minute. A 75-ton press has 
satisfactorily produced \-in 
ameter preforms at the rate of 
10,000 per min. in a 160-cavity 
die. 

The single-stroke presses are 
particularly well-suited to th 
needs of molders who have a 
wide variety of preform require- 
ments, because large and smal! 
preforms of various contours can 
be made with equal facility on the 
same machine, and because die 
changes can be accomplished with 
a minimum of downtime. 


of a floating 





Rotary presses 

Rotary presses are mechanically 
operated. They employ a numbe: 
of die sets, mounted on rotating 
members. The material is com- 
pressed from both top and bot- 
tom, as the die cavity block and 
both the upper and lower punches 
of the die set move simultane- 
ously between revolving wheels 
Ejection of the preforms is ac- 
complished by cam actuation of 
the lower punches. 

As in the case of single-stroke 
presses, charges for the rotary 
presses are volumetrically deter- 
mined. However, in the case of 
the rotary presses, the dies do 
not remain stationary for filling 
as they do on_ single-stroke 
presses. Instead, the cavity is 
filled by moving it underneath 
a stationary material feeder. 

Even with single-cavity die 
sets, production on a rotary is 
fairly high. In a single revolution 
of the die table, one or two pills 
are produced per die set, and 
there may be as many as 33 of 
these die sets on the die table. 

Rotary presses are available in 
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ties up to 100 tons. The 
machine is capable of 
60 six-1n.-sq. preforms per 
Special presses designed 
nmodate multiple-cavity 
have turned out as many 

(} preforms per minute 
ging the die sets on a ro- 
ess requires considerably 
time than on a single-stroke 
however, molders find the 
type of press to be eco- 
| for long production runs. 
the molder to select the 
ilar model and size of press 
vill best serve his needs he 
have a clear understanding 
three interdependent groups of 
1) production require- 
2) material characteristics; 


3) press limitations. 


Production requirements 
When the molder customarily 
\duces a variety of end prod- 
; in relatively small quantities, 
will usually find a single- 
stroke press best-suited to his 
needs, since such a press can 
commodate a great variety of 
zes of preforms, and, in addition 
one die per size is required, 
hereas for a rotary unit up to 
} die sets per different size and 
ype would be needed. The 
nolder who specializes in volume 
production of parts that require 
reforms of the same size and 
shape, such as a mass producer of 
buttons, collapsible tube caps, and 
closures of other types, will re- 
lire a rotary preformer. The 
gher cost of the die set tooling 
istified in this case since it is 
nortized over many millions of 
forms. Most custom molders 
that they require both the 
y and single-stroke types of 
eformers, because of the diver- 
ty of products they manufacture. 


Material characteristics 

Uniformity of density, thick- 
and weight of preforms will 
pend partly upon the uni- 
mity with which the material 
ed into the preform die cavity. 
in turn, depends partly 
the granulation, flow prop- 
and bulk factor of the 
material being fed. Mate- 
of different feed characteris- 
may demand the use of dif- 

t types of presses. 
‘anulation: The granulation 
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CUSTOM DESIGNED & MANUFACTURED 
CONTINUOUS PROCESS SYSTEMS 


SURFACE COATING SYSTEMS 


.... for fabrics, paper and films 


High-production machines are available for the applica- 
tion of plastisols, hydrosols, eerie ceri emediauritiertat 


eerlal ccm lente tm caemiricaerits 


IMPREGNATING SYSTEMS 


.... for fabrics and paper 


Weta stid ian Clela@a Mealiololaarieitiele)) macau lvarrlathetcce 
Tilcemesllatiltteltrimiaaemiricacerilm colutaiamirtettictacttue 
of electrical tapes, conveyor belting, 


pressure-tight fabrics and the like 


ROLL AND KNIFE COATING MACHINES 


Reverse roll, rotogravure, knife-over-roll, floating singl« 
PT iVemeleltie) (ae Sti ickaer cae mela mesllbiric mea iavanl| 
machine ty pes arc furnished for installation 


in the customer's coating line 


EMBOSSING & LAMINATING SYSTEMS 


Low- to high-pressure roll embosser or laminating units 


are available in single and dual head designs 


FIBER ORIENTING SYSTEMS 


Complete orienting systems are available to improve 
. 
tensile strength and reduce clongation 


in a variety of synthetic fibers 
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a 


ALIGNE 


TECHNICAL DATA ON REQUEST 


1817 BROOKPARK RD CLEVELAND 9, OHIO CABLE “CALITZ 


EXPORT REPRESENTATIVE. GILLESPIE & CO. OF N Y., 96 WALL ST, NEW YORK 5, NY 








of general-purpose materi 


not usually raise any feed 

PLASTICOR lem. The occasional slight ss 
gation of particles by size wit 
THERMOPLASTIC INJECTION PRESS || "===" 
enough to warrant the us 
CO ee special devices to control it 


Ideal for— ; Power-Pak when the material is in the { 


. Air Cylinder of a fine powder or contain 

Experimental high percentage of fines, air « 
Short Runs . ia. dabiadi 

Operates on trapment may create a problk 

Color Testing 100-125 Ibs. P.S.1 This can be alleviated to s 


line pressure extent by increasing the cle: Pe 
0. c 


app! 


Small Precision Parts : 
ance between die and punch 


Va nc i 
> Gunes Gapery applying a vacuum to the 


Novelty Items 
Hobbiests ‘ Up to 225 cycles cavity. The slower-acting | 
iene P per hour draulic type of press will all 
ma ears : more time for air escape than t 
Nylon Bearings : a bagel ~~ mechanical type, if other p. 


will 

defo 
Pr 
limi 


P , to Ul 
formance considerations do 
upol 


: Operator changes outweigh this particular advai 7 
Optical P 9 of t 
ptical Parts molds tage. 


Dental Laboratories : Bulk factor: The bulk factor « 
a Inexpensive to the material to be preformed is : 
. es operate very important determinant on 


MODEL A-2 . : : 
the choice of the particular mode! 


Patterns for Castings 


mov 
oper 
plaiz 
defir 
the 


of preforming press, for it influ- ; 
SIMPLOMATIC MFG. CO. |[.22 2 = 
4416 West Chicago Avenve, rangement required and the 
depth of fill necessary on the 

Chicago 51, lil., U. S. A. press for efficient performance. 
On the basis of bulk facto: 


the ¢ 
of tl 
used 








tion 





alone, a quick choice may be he 





made between standard machines oa 
e T 


F 0) UJ R H F | p r UJ | S and those designed to handle veal 
f R V | ( f S high bulk factor materials. Most pi: 

standard machines are intended letin 
- to handle general-purpose mate- al 
Injection Molding f : — rials with bulk factors as high as 3 
Machine three to one. When equipped pi 
with special rotary feeding de- ‘Di 

vices, they can be used with ma- 
terials having bulk factors as 
high as six to one. However, when - 
the bulk factor is higher than Co 
that, special presses must be itatic 
used. On the other hand, the type vaile 
of machine designed to handle oll 
high bulk factor materials would 
be uneconomical for use with 
ordinary materials because of the oui 
additional expense factors which dus 
are involved. 
Pe The bulk factor not only affects ati 
Standard Tool Company offers the plastics industry the type of feed required on the — 
four lines of help to produce better plastic products - : , Fe 
press, but also may, in combina- ity-f 


at lower cost. If your interest is in molds or beryllium A 4 all of the leaflen 
— ° n an a e 4 . ; a 2) 
copper castings or injection molding machines or fab- secon catty orien tion with preform thickness re- stend 


ricating machines—Standard has the plant, the ex- ebieg: jntdngwetsieen quirements, determine the depth provi 
perience and the skills to help you. your company stationery. of fill required on the press. For feed 
fos 


example, if a material with a os 
mate 


STAN DAR D TOOL COM PAN 7 bulk factor of two to one is to be iliars 
203 Hamilton Street, Leominster, Massachusetts mvs —— : pera = a 

iy , wit 

OMNI PRODUCTS CORPORATION, Export Distributors, New York, N.Y. maninum depth: of Ghee be wd 


used. However, if the bulk facto: Vil 


mote 


the s 


of cz 


equi 
adva 


piece 
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terial is four to one, 
ning machine will not 
torv, as the maximum 
ickness would be 14 
; case, to produce a 1- 
reform from the same 
, press with at least a 
mum depth of fill is 


Press limitations 

Static pressure: The static limit 
whine is the amount of 
appl force which the machine 
will withstand without permanent 
deformation or damage. 

Power limitation: The power 
limitation is a little more difficult 
to understand, because it depends 
ipon the primary driving motor 
of the press, the inertia of the 


i} 


,oving parts, and the speed of 
operation Basically, it can be ex- 
lained thus: In preforming, a 
lefinite expenditure of energy in 
the form of work is required to 
compact and eject a pill. This 
energy requirement varies with 
the depth of fill, the configuration 
of the die, the type of material 
ised, and its condition. In addi- 
tion to the work required to make 
the pill, an added amount of 
energy is used to deflect the stress 
portions of the machine and to 
overcome friction during the pel- 
leting operation. The total energy 
must be supplied by the driving 
motor; otherwise, a degenerate 
ycle exists. 

Die area: The die area limits 
the size of the die or the number 
of cavities that can be placed in 
a single die in the press. 

Core rod placement: The lim- 
tation for the installation of core 
rods is a point not often consid- 
ered in the selection of preform 
equipment. Yet it is a decided 
advantage to be able to produce 
core preforms for use in compres- 
sion molding of certain types of 
pieces requiring many compli- 
cated die cavities. 

Feed arrangements: The grav- 
ity-feed hoppers with which most 
standard machines are equipped 
provide satisfactorily uniform 
‘eed with most general-purpose 


materials. However, special aux- 
liary mechanisms, or even spe- 
al | es, may be required 
vith the high bulk factor mate- 
Vik Ss are sometimes used 
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FOR EXTRUDERS... 


CALL KILLION 
..THE SPECIALIST! 


Killion “K” MODEL extruders are priced up to 28°¢ 


> lower than 


other leading makes, and there’s & reason. Killion specializes! 
Killion produces extruders and extruder components ... nothing else! 





rugged...reliable...reasonable 


MODEL EXTRUDERS 


114" Extruder 
Capacity: 35-50 lbs. 
Complete, as shown, 
less than $4,500. 


¥"' Laboratory Extruder 
Used for film sealing. 
Complete, as shown, 
less than $500. 


Compact and sturdily built. No fancy gadgets to increase prices. 
Only the best parts are used, including SKF Bearings, Xalloy-lined Barrels, 
U.S. Vari-Drives, etc. Every part of every size “K” MODEL... from 
34" to 414”... is functional to give fast, precise production 


under rugged operating conditions. 


for specifications and prices, write or call 


KILLION TOOL & MANUFACTURING CO. 


56 Depot Street, Verona, N. J. ¢ Center 9-0200 













































to facilitat aling of material 
that will not feed properly from 
standard gravity-type hoppers. A 
rotary type of brush feed mech- 
anism is also available, for han- 
dling fluffy medium-impact ma- 
bulk 
between 3:1 and 6:1. For high- 


terials having factors of 


impact materials containing rag 
or canvas filler, and having bulk 
factors as high as 16 to one, it is 
necessary that each preform 
charge be weighed, since no bulk 
measurement system will produce 
preforms which are sufficiently 
accurate in uniformity. 
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. rimary function of heat-sealing 


equipment is to supply sufficient 
heat and pressure to bond two or 
more heat-sealable surfaces to- 
gether. Heat-sealable materials 
may be classed as those materials 
which melt or become fusible at 
temperatures generally ranging 
between 150 and 350° F. When 
two pieces of material of this type 
are pressed together and the con- 
tacting raised to the 
temperature at which the mate- 


surfaces 


rial melts, a weld can be made. 
Heat-sealing equipment for 
thermoplastics materials are of 
two general types—one type uses 
electrical resistance elements to 
metal 
the other uses a high- 
frequency generator for the pur- 
pose of heating the material. 


heat jaws, rollers, or 


bands; 


One of the recently developed 
processes makes possible the pro- 
duction of multi-colored rims 
and edges for three-dimensional 
appliques in a single heat-sealing 
operation. To accomplish this, a 
special die, built to the design of 
the required applique, not only 
heat-seals the applique, but also 
provides a tear-seal to the same 
design. Thus, after the applique 
has been bonded to the film being 
decorated, the operator merely 
strips the excess material, which 
tears smoothly and uniformly at 
the edges of the applique. 


Resistance heat-sealers 

Heat-sealing accomplished by 
means of electrical resistance ele- 
ments requires a cooling of the 
seal under pressure to insure the 
bond strength for most plastics 
films. 

Electrical resistance heat-seal- 
ers are of two general classes: 
the jaw type and the rotary 
sealer. The simplest is the jaw 
type in which two heated metal 
"Recent Developments were excerpted by the 


editors from Mopnern Ptrastics, Oct 1956 
through July 1957. 
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barse or platens are brought to- 
gether by a mechanism operated 
either by hand or motor. 

There are two types of rotary 
sealers. In one type, sealing is 
effected by passing the material 
between two heated motor-driven 
rolls. The second makes use of 
two thin endless metal bands 
which carry the material through 
both the heating and cooling 
zones while continuously apply- 
ing pressure to the film. By per- 
mitting the accurate control of 
temperature, pressure, and time, 
the latter machines may be used 
for heat-sealing oriented films 


and those with a low hx 
pation factor, as well as t 
lar thermoplastics 

Both 


sealers 


rotary- and 
have 


made of bras 


usually 
members 
members are sometimes 

cause of better wearing gq 

but since the thermal cor 

ity of steel is low, this mai 
recommended only for au 
machines which handle 

fixed speeds. The fixed spe 

mits the adjustment of hea 

to heat output. For sen 

matic machines, which ar 
guided by operators, attem; 
made to feed the same num! 
units each minute since variati 

in feeding speeds induce 

tions in temperatures. Provisions 
for making pressure adjustments 
are necessary for both types 


High-frequency sealers 

Electronic or high-frequency 
heat-sealing takes advantage of 
the electrical 
many plastics materials. In this 


characteristics of 


RECENT DEVELOPMENTS 


A heat-sealer that closely resem- 
bles an office desk combines a 
dielectric heating generator with 
a clam-type press. Areas up to 12 
sq. in. and straight seals as long 
as 20 in. (45 in. on special order) 
may be sealed in one cycle. Cycles 
are automatically timed and the 
rated output may be either 2 or 
3 kw. Erdco Engineering Corp., 
Addison, Ill. 


A semi-automatic _heat-sealer 
that seals unsupported plastics 
films (including polyethylene) 
and plastics-coated sheeting is the 
Model 54UL. It uses an electri- 
cally heated platen and a clamp- 
ing pad faced with fibrous-glass- 
reinforced Teflon. Product Pack- 
aging Engineering, 5747 Marilyn 
Ave., Culver City, Calif. 


several pieces of 
a new process for 


Combining 
equipment, 
fabricating plastic 
capable of turning out 1800 to 
2000 units per day. A _ rotary 
sealer, drawing sheet from con- 
tinuous rolls in widths up to 72 
in., first side-hems the material, 
after which it is re-rolled. An 


curtains is 


80-in. “thruway” press then at- 
taches a clear, heavy-gage viny]! 
header, forms 12 grommets with 
tear centers, and bottom-hems 
the curtain. Mayflower Electronic 
Devices, Inc., Little Ferry, N. J 


Electronic sealers with outputs of 
0.5, 1, 3, and 5 kw. can handle a 
wide variety of seal patterns. The 
top of the generator housing is 
designed to be used as a work 
table, and the controls and indi- 
cating meters are all set into a 
convenient sloping panel at the 
rear edge of the table. Raybond 
Electronics Inc., 66 Needham St 
Newton Highlands 61, Mass 


A heat-sealing machine (U. 5 
Pat. No. 2,747,646) combines ra- 
diant heating with dielectric heat- 
ing to make possible two- 0! 
three-color tear-sealing of appli- 
qués on vinyl sheet. Under certain 
conditions more than three colors 
can be used. General character- 
istics are: Power input: 40 amp 
at 220 v., single phase, RF output: 
3 kw. Cosmos Electronic Machine 
Corp., 656 Broadway, New York 
12, N. Y. 
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the heat for sealing is e 
inside the material by * B u y Ba 7 | ey oo ae F or t h e B e st 
ge of high-frequency 2 . , 
irrents through it. Since in Plastics Equipment 
inner surfaces of the 
ten, no cooling zone is 


so that cooling and Improved Pre-Plasticizing 


ire almost instantaneous 


e are three basic parts to B A ' L £ Y BLEN DER 
tronic sealer: the oscilla- 

high-frequency generator; eres = 

nechanism for appiying “a ELEMENT 


we, such aS a press or a 

Specially developed for mixing viny! 
, scrap or virgin plastics. 
electrodes. The high-fre- \ Injection Molding 
. Extruding 


for mounting rollers; and 


senerator is in principle , 
5 ; . Calendering 


radio transmitter with its out- 
put side connected to the elec- 
trodes of the sealer instead of to 
a transmitting antenna. Most os- 
cillators are tuned to 27.12 + 0.16 _ 
me., one of the three frequencies Clearance-releaved ribbon segments on mixing element ia Fs 
prove far superior to all double ribbon mixers. 
‘ ® Increases blending efficiency, makes a better mix ROUNDED CORNERS 
nications Commission, although quicker. fer quicker, mere complete 
well-shielded oscillators may op- © More thorough emptying of blender—faster cleanup cleaning—no contamination 
. ® Reduces maintenance costs between batches. 


assigned by the Federal Commu- 


erate at any frequency. 
Prefabricated shielded rooms of 

various sizes have recently been 

made available in kit form for 


arg da ne og MAGNETIC 
operate a ne requirec re- 
ees GRATE 


SEPARATORS 


Prevent Costly Damage 





quency. These rooms have cop- 
per or bronze screens and leak- 
proof doors and air intakes. 


In bar or “one-shot” sealing the Highly saturated Alinico No. 6 magnets with 
steel intervening bars for extruder hoppers and 
: granulator discharge. Attracts and holds all 
file desired in the bond. In some ferrous objects. Stock or special sizes to meet 
instances the electrodes may be every requirement. 


machined dies with one placed in 


electrodes are shaped to the pro- 


the upper and one in the lower 
section of the press. In one widely 
used setup, a single set of 
formed electrodes in the uppe1 
portion of the press seals at all 
points of pressure against a flat 





plate electrode in the lower por- 
tion of the press. The problems of 
special dies are eliminated in 
some machines by the use of a 


brass strip which can be adjusted CESCO DUMPER 


to produce any shape of seal. ‘ Portable Banbury or extruder loader 

" with quick-cleaning, stainless steel 

’ batch buggies. Ideal for loading pre- 

trodes may be machine-driven - blended materials or materials of dif- 

i. ferent colors. Extra buggies available 

—dumper can be used with bags, 
the high-frequency energy but » barrels and drums as well. 


also act as a feed for the film IDEAL 
passing between them. While PLASTIC 
some continuous sealers are large GRANULATOR Write for complete details on these and other 
its, most are of the sewing-ma- Grinds polyethylene and viny! without mixing, grinding, clevater, und sifting equipment. 
type. Another variation of | *wfing—ne fly backs or leakage. Ro- 


tery and y knife bi $ 
ontinuous sewing-machine- made of special high speed tool stee 
wear longer with minimum resharpen- 
sealer makes use of very ing. Extra large removable bin and s s 7 . 


bar electrodes. The rapid | theos ee aes eee 
>trodes. > Yrapic choose from—a japtable to specific 
purposes; air take-off systems, roll 11 West 42nd St. New York 18, N. Y. 


action of these mechani- | feeds, wider throat openings. 
operated bars pulls mate- 


In continuous sealers, the elec- 


rollers which not only transmit 














PMENT FOR HEAT-SEALING 





ELECTRONIC 
HEAT SEALING 
MACHINES 
FOR EVERY 
PURPOSE 


TURNTABLE UNITS 
FOR AUTOMATION 


For unusual speed and flexibility, a turntable unit 
omatic sealers, available 


ts available with all Seal 
n 46”, 60” and 72” diamet 
or 24 stops per revoly 
stops as needed. 


\ ers, with 4, 6, 8 12 
tion. Other diameters and 








MODELS FOR SPECIAL 
APPLICATIONS 


FOR APPLIQUE 2 nung ; 
E 
FOR LAMPSHADE |. iG 


maric 
FOR, ADING FROM ROLLS 
FOR BLISTER 


PACKAGING 
CUSTOM BUILT UNITS 
TO YOUR SPECIFICATIONS 


Sealomatic’s long experience in the field and extensive 
facilities enables us to design and build any model to 
meet the most rigid requirements. 


COMPLETE FIELD SERVICE FACILITIES 
WRITE OR PHONE FOR BROCHURE 
AND FULL DATA ON ALL MACHINES 


3 FY ed 7 wa ome -3 ong fe), ites 


CORPORATION 


Dept. & - 4 > KENT AVENUE . 








rials forward at each st 
forward movement of thx 
results in an overlap at « 
of weld. It is possibk 
practically any desired 
use of the sewing-ma 
sealer. Needle trade ope: 
also rapidly learn to use 


EQUIPMENT FOR 
REINFORCED PLASTIC: 





B ecause of the different 
used to produce mold 
forced plastics parts, th 
ment that is required is 
sarily varied. 

For simple bag molded 
the equipment need includ 
a mold, a flexible bag, a va 
pump, and an oven or a bank of 
infra-red lamps. However, wher 
producing large parts in matched 
metal molds, the required equip- 
ment will include many complex 
items such as air or hydrauli 
presses having a large platen area 
and adjustable daylight as w 
as long and fast ram travel; tim- 
ers and controls; special machines 
for making’ preforms fron 
chopped fibrous glass _rovings 
curing ovens; and materials han- 
dling equipment. The latter con- 
veys preforms to the oven and 
then to the press as well as trans- 
ports the molded parts to finish- 
ing and shipping stations. 

For high-speed production of 
noncontinuous reinforced plastics 
sheet, the major items include a 
coating device equipped with 
squeeze rolls or some other resin 
metering device, numerous highly 
polished steel caul plates, a multi- 
platen press, and a large shear fo! 
trimming the edges after molding 

Continuous sheet may be pro- 
duced with paper, fibrous glass, 
or other suitable reinforcement, 
using a “nonpressure” curing 
resin as the binder. By this 
method, one or more rolls of web 
are mounted so that they can be 
fed through an impregnating tank 
or under a sprinkler-type of resin 
applicator, and then to a set of 
combining rolls which also serv 
to squeeze out the excess resin 
These rolls are fitted with end 
gates which keep excess resil 
from flowing out at the edges 
Such gates are adjustable fo 
width of web. As the individual 


MACHINERY AND EQU!PMENT 












NT 





ne, “carrier” webs of 
yr coated paper fed 
let-off rolls join the 
is top and bottom sur- 


ngs. Carrier webs are 
than the 





wider 





to 6 in. 


ed of the carrier web is 
1 by brakes and side ad- 

ts. The curing section is 
textile tenter frame, or 
ation thereof, which car- 
laminate through the 
Ovens are 50 to 100 ft. long 
zoned into three to five 
where preheating, cur- 
ifter-heating take place. 


Wind-up rolls 
Carrier sheet removal is ac- 
plished by wind-up rolls, 
suitably clutched. The cured lam- 
nate is then trimmed at the sides 
by saws or rotary shears. Cut-off 
nto desired sheet length is done 
with electric sheet-metal shear 
equipment. The shear must be 
properly maintained; a_ poorly 
adjusted or dull shear will cause 
delamination 

Sanding the back of the lam- 
nate is necessary in order to pro- 
ide good adhesion. Special sand- 
ers are available which perform 
this operation uniformly and 
quickly 

For all types of molding, except 
that in which pre-impregnated 
stock is used, it is necessary to 
have weighing and mixing equip- 
ment for the preparation of resin. 

All reinforced plastics parts re- 
juire grinders or sanders for flash 
emoval and many items require 
edges smoothed by buffing. 

For a complete discussion of 
the various types of preforming 
equipment which are available, 

roo 


ee p. 923 


References 
For further information on re- 
nforced plastics materials, see 
hapters listed on p. 506, as well 


as the Low-Pressure Laminating 
Resins Chart. Also consult the 
Subject Index, and the Directory 
I p. 1018. 
forced molding com- 
’ Movern Ptastics 31, 12 
(A 1954). 
tools, new plant for car 
Movern Ptrastics 31, 115 
1954) 
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Mode! JPT Series 
3-PosiTION Proportioning Controliers 


Designed especially for plastic extruding and 
injection molding machines, to contrd! heating 
of barrel or cylinder, and cooling with either 
air or water. Ideal for high-friction materials 
like Rigid Vinyl. Provides Model JP Proportion- 
ing Control of heaters plus automatic control of 
cooling cycle only in case of overshoot caused 
by* heat of friction or temporary shut down. 
Avoids hedt-waste and decomposition of plas- 
tic materials. 


* oes: at 


e. No need for “tuning” to 









suit tube-ageing. Reliable — Guaranteed — AND 
these Gardsman Controllers save on original cost! 
Specify model series in writing for data. 
4359 W. Montrose Ave. 
Chicago 41, Illinois 
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odel JP Series 4 ae 


PROPORTIONING Controllers 


This time-proved unit is widely used for doser 
control than the basic On-Off system permits. 
JP anticipates temperature changes, tends to 
stabilize the system to desired temperature, 
makes new harder-to-mold materiols a simple 
production job. - 








+o Ce 
Mode! JS Series 
STEPLESS ee 
Controllers 


Closest practicable coft- 
trol, virtually clined os 
témperafure variable: 
‘Constantly modulates ine - 
' put to demand. pba Hi 
heoter life by reducitig . 
thermal shock. No tubés,° 
no relays. Multi-load units, rd 
adjustable control-band “ 
width, manual reset. Sim- 
pon onereneres one ey 
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CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 
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HYDRAULIC PRESSES 


NEW 356 AND 357 PRESSES 


CAPACITY: 23/, oz. at single stroke of 
plunger; up to 5 oz. with pre-packing 
HIGH SPEED: Plosticizes up to 30 Ib 


materia! per hour 


HULL 
sydneNt 
ISudUHUtNt 


‘5 
“ 


VOLUMETRIC FEEDER: For accurate mote- 
rial delivery to plunger 
Versatile presses with power plants designed to develop injection pressures up to 20,000 
ADDITIONAL FEATURES: Up to 12” x 12” 
ibs. PSI. Will handle almost any molding material. Low initial cost, combined with high mold; heavy duty toggle clamp; up to 15 oz 
heating chamber capacity; chrome plated 


capacity, automatic operation and low operating costs, rate the 356 series as the ‘Bes! 
cylinder; push button controls; thermostat 


Buy’’ in modern injection equipment. Increased production lowers unit costs and that cactinn alendek weet caddie Gs alts 
means higher profits. Mode! 356 rated at 20,000 Ibs. PSI; Model 356A at 10,000 Ibs. PSI. for purging to change material or color 


Try Them For Performance—Buy Them For Profits! 








Molding Press Automatic Mold Press Hobbing Press 
Adjustable Head with de-gas cycle 


. 
HT 


Down Acting 
Forming Press 


Plastic Molding Press 


50 | 75 | 100 | 200] 300 Tons 
T6x16| 18x18} 20x20] 28x28) 36x36 


Steam or electric platens; power return 





Semi-Automatic 
Laminating Press 


CLIFTON HYDRAULIC PRESS CoO. 
A GREAT NAME IN HYDRAULICS 


289-E ALLWOOD ROAD CLIFTON, N. J. 
Su EEE Eee eee eee eee eee 
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MOLDING MAGIC! 


MOLD UP TO 1620 BIG PROFIT ITEMS PER HOUR... LIKE MAGIC 


Yes, it seems like magic 

raw material into fini: 
continuous ation. With only one man at the 
controls, | chloride plastisols are auto- 


matical! and rutationally molded to 
Tait ceadisaly sxmtested by 4 cater 


The 
technician, 


NOW ... even BIGGER! 


Machines are now avail- 
able with a 15", 25" and 
75" molding area, able 
to mold items eight times 
larger than previously 
thought possible. Items 
such as the unicorn, shown 
here. Imagine, it's auto- 
matically molded, in one 
operation! 


THE AKRON PRESFORM Mo.Lp Co. 


Phone WA 8-2105 
2044 Main Street, Cuyahoga Falls, Ohio 


FORMS MOLDS DIES 
TEX DIPPING STEEL AND ALUMINUM PLASTIC INJECTION 


MACHINERY 
SPECIAL. AUTOMATIC 
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We engineer and build all types of individual production 
units and complete electronically controlled trains with 
all accessories for every Rubber or Plastics processing 
requirement. Our highly specialized engineering and 
production facilities plus the combined research and 
technical abilities of United Engineering and Foundry 
Company, and the manufacturing capacity of eight mod- 
ern plants, are at your service. 


PRESSES 


We build all types of presses for 
the rubber, plastics and plywood 
industries. Shown is a new 24” 
ADAMSON UNITED BARREL 
TYPE PRESS with transfer cyl- 
inder. This new press, an exclusive 
ADAMSON UNITED develop- 
ment, exerts up to 76% more 
platen pressure than conventional 
types without change in present 
hydraulic lines. Stock is transferred 
into the mold cavities through 
sprues which reduces cure time 
and flash trimming to a minimum. 
Sizes range from 12” through 32” 
with larger sizes available to spe- 
cification. ' 


1 
a re rcemer 
m= oe 





COOLING DRUMS 
and TURRET-TYPE WINDUPS 


PRODUCTION UNITS 


..... ADAMSON UNITED 


rite us today: No obligation. 


ADAMSON UNITED LOMPANY 
730 CARROL STREET » AKRON 4, OHIO 


SALES OFFICES IN PRINCIPAL CITIES 
Subsidiary of United Engineering 


and 


Wire, phone or W 


ry 
ond is £2, 2 omtasted development 
y Adamson United Co. fim See ie and Rubber Co. 
s angement. 
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The Best Is Your Best B 


MOLD 
TEMPERATURE 
CONTROL 


Is the original system of controlling mold faces at optimum 
temperatures by high velocity circulation of water, at precisely 
controlled temperature, through the channels in the mold. 


Pays Off in... 


Increased Production Speeds—Many users say 100% increase over 
over use of cold water in molds 

Lower Rejects—Molders experience marked reductions in scrap, with 
important savings as a result 

Improved Casting Quality—Surface quality improves; strains reduced 
sinks minimized; dimensional accuracy improved. 

dl 

Start Up and Trial Shortened—Because molds can be brought quickly 
to optimum temperatures, and held precisely, start up and trial times 
are all reduced 


Models For Every Need 


(a) Model “H’” Automatic THERMOLATOR 
Control panel shown. For location alongside exist- 
ing press control panel. Pyrometer Scales and Pilot 
Lights provide instant check. 


(b) Model “H’ Automatic THERMOLATOR with 
Controls Integrated in Master Control Panel 

All press and mold controls in central location 
built in master panel by instrument manufacturer 


(ec) Model “C’’—The original THERMOLATOR 
with semi-automatic controls. Holds mold tempera 
tures in range of ¥2°-F. up to 250° or 600°. 


Write us for literature, and our technical bulletin 
“Control of Mold Temperature,” sent Free on re- 
quest. 





Engineering Corp., 

Detroit, Mich.; IN CANADA; Richardson 

Agencies, Ltd., 18 Holly St. x 
INDIANAPOLIS .-4 ND Ont.; FOR EUROPE: Merac a4 

Boetie, Paris (8E), France. 


4 REPRESENTATIVES 
nial, M F G. Plastic Molders Engineering ho 
Cc  @) R | E. Washington St., anne, aes 











MARVEL sy; clint FILTERS 


For Hydraulic Oils, Fire-Resistant Fluids, 
Coolants, Lubricants and Water 


For either sump or line installation on all hydraulic and other low pressure circulating systems 
Both types are easily disassembled, thoroughly cleaned and reassembled in a matter of minutes. Line 


type operates at full efficiency in any position and may be serviced without disturbing pipe connections 


Choice of OVER 750 O. E. M.’s as Standard Equipment 
MEET J. 1. C. STANDARDS 


+ SUMP TYPE 


SUMP TYPE ENGINEERING DATA 


aaimeggeans catnaeca +, 
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PARTS 1. Coupling 3. Reinforced Synclinal Insert Exponded Metal Protective Housing 
LIsT 2. Top Cover 4. Base and Perforated Centering Tube Neoprene Washers (Top and Bottom) 








\< LINE TYPE 


LINE TYPE ENGINEERING DATA (++) 





Pressure 
Pipe orm Element Drop 
Size PSA 





SLE-%e -5 4 5 00° Monel 225SSU 


wno-%-8 « , Monel 5 225SSU 


siCc-1-10 V ' Morel 2253SuU 


SLB-1'4-20 4 2 P Monel 225SSuU 


SLA-1'4-30 0 g Monel 225SSU 


SLA-2-50 5 P Monel 2258SU 



































*Stondord Mesh (other ovailable mesh sizes ronge from coarse 30 to fine 200) 


a e Type ts Ave De <é for A Mesimum Working Pressure OF 80% 


LINE TYPE DIMENSIONAL CHART (##+) 
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arvel Synclinal Line Type Filters can be set in any position, this ot the top. Likewise, if the filter is placed hor 
space need not be below the filter. if the filter is placed angle, clearance space will be needed accordingly 


vpword wsteod of downward, then the clearance space would be needed 


PARTS LIST 5 


’ ter Housing 


Perforated Centering 8. Neoprene 11. Head Casting 
hers (Top an . 

Tube and Bose Washer Pp 12. "O" Ring (Small) 

Bottom) 
Reinforced Synclinal For Hand Nut 
Insert 9. Top Cover 

Hand Nut 

3. Metol Washer 13. Ho 

Expanded Metal Pro 10. "O”" Ring (Large) 
4. Neoprene Gasket tective Housing For Head Casting 


e ce .« 


2. Tension Spring 


75 and 100 G.P.M. capacity Line Type Filters also availabie 
See catalogs for Dimensional Charts and Engineering Data 
Catalogs Containing Complete Data Available on Request 
»g *108—For Hydraulic Oils—Coolants—Lubricants 
nlog #200—For Fire-Pesistant Hydraulic Fluids (Aqueous base) 
Co'alog #4CO—For Fire-Resistant Hydraulic Fivids (Synthetic) 
Catalog #301—For Water 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, lil. PHONE: Juniper 8-6023 











g NEW. é 


"A P120 


INJECTION MOULDING MACHINE 
WITH THE BUILT-IN REPUTATION 


1991 addition to the wordd famous Winiljor Palit 





120 cubic ‘inch capacity (equal to 90 ounces of 


~ 
~ 
-_ \ ” 
all these Cellulose Acetate). “Autoplas” multi-screw 
_— 


™— ~pre-plasticising and injection unit, hydraulically 
outstanding retractable. Vickers-Detroit type control gear with 


Vickers Armstrongs’ delivery pumps. Power 


features “a : 
unit incorporates 50 h.p. motor and pumps. Mould 
are in the latest locking force of 750 tons. Main locking ram, 


cylinder and the moving platen move easily as a wii 


Windsor model to take moulds of varying thicknesses. Separate 


heating control cabinet. 


Fully illustrated literature of 
the complete range of Wind- 
sor machines is available on 
request. 


934 








A larger edition of the A.P. 1044 model. A 
machine inspiring confidence by its very 


appearance and proves itself by its exceptional 


= eo 


— — performance. Fitted with the “Autoplas” 
twin-screw type pre-plasticiser, will mould 

... the A.P. 2088 products up to 88 cubic inches equivalent 

to 64 ounces of Cellulose Acetate. Projected 


moulded area of 300 square inches. 





A. unique tiachine worthily upholding the 


name of Windsor for dependability. 


“tas 
.., ant A.P. 1044 Incorporates the twin-screw pre-plasticiser and 
“= ens ‘cn Ber calt_n aina de me 
_is.camptet¢ly self-contained. Produces 


mouldings up to 44 cubic inches per shot, equal 


oe 
eee 
—— «om — 


to 32 ounces of Cellulose Acetate and offers 


a projected area of 160 square inches. 


Ofice 


ERHEAD ROAD - CHESSINGTON - SURREY - ENGLAND 


» Office 49 UPPER BROOK STREET, LONDON, W.1. ENGLAND 
, WILMOD CO., Plastic Division, 2488 Dufferin Street, Toronto 





For FASTER, BETTER RESULTS in 


PLASTIC SLITTING & SHEETIN 
DO IT with DOVEN 


MODERN PLASTICS PROCESSING EQUIPMENT) 


25 STANDARD MODELS plus CUSTOM-BUILT MODELS 


FOR CONVERTING PLASTICS (2 to 40 gauge) CELLOPHANE, POLYETHYLENE PLIOFILM, ACETATES, RUBBER, TEFLON, LEATHERETTE, | 
PAPER, CLOTH, ‘ any old or brand new material. PROMPT DELIVERY! 





ETTER 
ou’LL DO B 

" WITH DOVEN 
cally engineered 


for every — 
slitting, rewinding, 


‘. converting need. 


No. L54 
DRUM-TYPE SHEETER 


For all Plastics, Cellophane, Saran, 
Acetate, Polyethylene, Paper, Cloth 


scientifi 








COMBINATION SLITTER-SHEETER 


For Plastics, Cellophane, Polyethylene, 
Cloth, Leatherette 


No. DRS-54-72 
DUPLEX REWIND SLITTER 


For Plastics, Cellophane, Acetate, Poly- 
ethylene, Saran, Paper, Cloths 


No. SR-54 
SINGLE REWIND SLITTER 


For Plastics, Polyethylene, Cello- 
phane, Leatherette, Coated Fab- 
rics, Cloth 
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No. BRS-12-18 
TEFLON BENCH SLITTER No. RD1700-24 No. FG-90 


a teeta DUPLEX BENCH SLITTER FIBREGLASS SLITTER 
or Teflon, Plastics, Polyethylene, Cel- 


lophane, Saran, Aluminum Foil, Con- For Plastics, Polyethylene, Cellophane, For fibreglass, woven or matted 
denser Tissue as thin as .00025 Saran, Paper, Foil, Cloth with pneumatic score cutters 


WRITE, PHONE FOR PHOTOS, 
FULL DETAILS ON DOVEN Precision Plastic EQUIPMENT TODAY 


DOVE MACHINE & 2S £28 Se ec Cc Ga 
2706 W. Van Buren St @® CHICAGO 17, iLL @ PHONE: SAcramento 3.3355 











NEW 
COST REDUCING FEATURE NOW POSSIBLE 


WITH THE 


HYDRAULIC 
PREFORMER 


=. a 
a 
J ’ 
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FOR HIGH BULK MATERIALS 


Rag or flock filled, melamine “Fines” or general 
purpose materials can be preformed automat- 
ically. Large die area permits production of 
maximum size preforms. Multiple cavities can 
be used for smaller preforms. Processing with 
high bulk materials in your plant becomes auto- 
matic if you own a Logan Preformer. 





u You Need a Hydraulic Press, 
B Check LOGAN Before You Buy 


ih Logan hori- 
% and using 
ittor type ma- 

‘46 reduce costs. 
fe line of semi- 
ym engineered 


26 . to discuss your production 
Ye? S problem with a Logan 
eae Engineer. 


3) You will find it profitable 








LOGAN HYDRAULICS, INC. 


4901 WEST LAWRENCE AVENUE «+ CHICAGO 30, ILLINOIS 





For press performance at TOP PROFITS .. 


~ 


Are Your Requirements Special ? 


There are times when a standard 
press won't do. An example is the 
Elmes custom-built 200-ton Trans 
fer Molding Press shown at left. If 
your requirements are special, and 
whether they call for a press newly 
designed throughout or just modi- 
fication of an existing design, Elmes 
background, facilities, and foresight 
can save you many dollars— assure 
you press performance at its best. 


Transfer and Compression Molding Presses 


The standard design molding press illustrated above is typical of the 
Elmes full range of sizes for fast, accurate, economical production. Con 
venient pushbutton panel; pushbutton pneumatic reset of lower knockout 
automatic position slow-down; extra large die space; many other features 
Compression presses from 50 to 1000 tons. These presses are adaptable 
to practically any kind of molding problem with no changes other than 
dies and control settings. 


Installation of ‘‘Twin’”’ 


Compression Molding Presses Presses for Reinforced Plastics Molding 


The twin molding presses illustrated Elmes offers a complete line of standard 
below make a compact installation, presses from 50 to 600-tons capacity, de- 
enabling one man to operate both signed specifically for molding reinforced 
presses. The presses are identical plastics. Standard models of larger capacity, 
except that one is equipped with left- or custom-designed models, can be built to 
hand and one with right-hand controls suit special requirements. Fully 

and top knockouts. In addition to pushbutton controlled. Rapid ad- 
greatly improved ease of operation, vance, automatic slow-down, press- 
time-saving convenience in servicing ing speed adjustable to practically 
also has been achieved in the installa- 0” per minute. Stripping speed can 
tion. Both presses are four-column be controlled by the operator from 
moving-up type. Each press has a ca- maximum to approximately 0” per 
pacity of 300 tons. Here is an example minute. Timer can be pre-set for 
of a typical adaptation of a standard cure cycle desired. Return stroke is 
Elmes Press design to provide equip- adjustable to any determined length. 
ment exactly suited to the job. 




















ELMES (4-Aitec/ HYDRAULIC PRESSES 


imes® plastics molding equipment, backed by over a solid 
entury of engineering experience, is convenient and simple to 
se .. . fast, flexible, and economical to operate. And most im- 
nortant— whether it is a standard Elmes design or a unit custom- 
built to meet special needs, an Elmes Press is always “‘job-fitted”’ 
to the customer’s production requirements. For all kinds of 
pressure applications in the plastics field you can count on Elmes 
yr performance that turns cost figures into profit figures. 


Elmes offers a complete line of standard equipment, including 
compression and transfer presses; Hydrolairs®— power presses 
requiring neither pumps nor motors; small-production, |aminat- 
ing, and laboratory presses; and Elmes pump-accumulator sys- 
tems for group press operations. Or if your requirements call for 
special designs, Elmes engineers can develop equipment to suit 
your particular needs. 


Air-Ballasted 
Accumulators 


Today's best 
means for storing 
liquid under pres- 
sure for group 
press operation. 
No internal moving 
parts, no packings, 
no leakage. Com- 
pressed air ballast- 
ing eliminates line 
shocks, permits 
pressure regula- 


: 


x 


& . 
Be OMe 


tion. Made for all 
industrial pres- 
sures, Capacities. 


For detailed information on Elmes plastics molding equipment, 
contact your Elmes Distributor, or write to us direct. 


IT DOESN’T COST TO 
OWN AN ELMES PRESS 


Hot Plate 
Molding Presses 


Illustrated is a 450-ton 
Eimes Hot Plate Press 
equipped with six single- 
acting cylinders set into 
the press bed unrestrained. 
Rams bear against fin- 
ished pads beneath the 
moving platen. Pushbutton 
control. Press system is 
arranged so that only two 
center cylinders may be 
actuated if desired. Dual- 
pressure pump provides 
a high closing speed and 
moderate pressing speed. 


Elmes Hydrolair « 
Air-Powered Hydraulic Presses 


Hydrolairs are the most economical of all 
power presses to buy and use. No pumps 
or motors. Powered by shop compressed- 
air line. Hydrolairs deliver selected pres- 
sure and maintain that pressure, even on 
compressible materials. Available in 30, 
50, 75 and 100-ton models, with or with- 
out hot plates, and with either hand lever 
llustrated) or electric control. Furnished 
1s complete ‘‘package”’ units with nothing 
else to buy. 





AMERICAN STEEL FOUNDRIES ENGINEERING DIVISION 


1153 Tennessee Avenue, Cincinnati 29, Ohio 
METAL-WORKING PRESSES © PLASTICS MOLDING PRESSES * PUMPS * ACCUMULATORS 
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Model 200 GRS m ’’ self-contained, 
7 oz. capacity | fast operating 














2 oz. 60 ton Multiple platen Special press 

vertical injection automatic press for rubber for polyester 

molding machine self-contained and plastics resins 
compression molding laminates 


press 


MILAN, ITALY (640) 


VIA GIOVANNI DA PROCIDA, 8 
Telegrams: TRIULZIPRES — MILAN 








Model PL 6/10 








Europe’s 
biggest injection molding 
machine with an injection 


capacity up to 350 ozs. 











TRIULZI'S production 


j line for plastics: 


@ INJECTION MOLDING 


MACHINES: hydraulic, self-contained, 


automatic, horizontal and vertical. 


COMPRESSION AND TRANSFER 


MOLDING PRESSES: hydraulic, self- 


contained, with automatic dosing device. 


PRESSES FOR REINFORCED 
PLASTICS 


PRESSES FOR RUBBER 
AND PLASTICS LAMINATES 


HOBBING PRESSES 








Write for free 
gitercture today! 


Don’t forget that 


TRIULZI 


manufactures the very 
machine you need 


for your plastics job! 
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MICROJET COATING LINE 


Pioneering Days. ] 
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REVERSE ROLL COATING LINE 
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190 Years in Web Processing Generally 


* Formations of Plastic Films 
* Decoration of Plastic Films 
* Slitting and Winding 

* Laminating 


The John Waldron Corporation has been in continuous busi- 
ness now for 130 years. This in itself might be of only pass- 
ing interest but for the fact that web processing has always 
been our business. Even in the earliest days, our business 
sign could have read... ‘Designing and Manufacturing 
Machines for Processing Webs, Sheets or Ribbons’. 


Paper came first, followed by rubber and when other plas- 
tics began to come into the market, Waldron design en- 
gineers were right in the center of things. As the plastics 
industry expanded—both in kind of plastics and in uses— 
it was generally a Waldron machine that took care of the 
web processing steps involved. 


Today, the scope of Waldron design and manufacturing 
service in connection with the processing of plastic webs 
is as broad as the plastics industry itself. But it is significant 
that in our whole experience, we have seldom made two 
machines exactly alike, except for repeat orders. That's 
the peculicrity of web processing. Rarely are two problems 
alike, thus precluding the manufacture of so-called ‘stock 
designs’. 


Waldron Engineers are fully experienced in all web pro- 
cessing problems. If you have any ma- 

chine requirement coming up in the BR) 

near future, why not discuss your prob- is Miarneal 

lem first with a Waldron engineer? Hochinery 

He might be able to contribute some- 

thing very helpful to your planning. 


As-a preliminary step to a 
discussion, send for ovr general 
catalog (No. 125) on WALDRON 
Plastic Processing Machinery. 


<> JOHN WALDRON 
ey CORPORATION 


imply 
NEW BRUNSWICK, NEW JERSEY 
CHICAGO LOS ANGELES 
Member of 
Society of Plastics Industry 
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This DIAL Will neal 
Production On Your Extr 


This dial, which controls the Reliance V«S 
Drive, accurately sets and maintains exact 
speed control to insure uniform product con- 
sistency. 


With a Reliance V«S Drive, an extruder 
lends itself to production of a wide range of 
materials, regardless of speed requirements. 


With the wide speed range of a Reliance 
V«S Drive you ean operate at the highest 
possible production rates, regardless of mate- 
rial. This wide range of speeds permits the 
extruder to be coordinated with conveyors, 
jaminators, or any other equipment. 


Operating from your plant a-c power 
source, 4 Reliance V«S Drive is built to give 
years of trouble-free performance without 
costly maintenance. 


Whether it’s for the extrusion of acrylics, 
polyethylene, vinyl, or any thermoplastic or 
‘*eold-set” plastics, 4 Reliance V«S Drive 
will help you maintain a more efficient and 
profitable operation. p-1669 


Write or call for further details. 


DEPT. 15A. CLEVELAN ENGINEERING CO. 
D 17, OHIO 
« CANADIAN - 
ae. ee DIVISION: WELLAND ONTARIO 


n prince ipal citie 
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MORE VARIETY 


at LOWER COST! 


Saved: Thousands of dollars in mold costs with versatile, economi- 
cal MINI-JECTOR. Eliminate “‘big press’ high-per-piec«: tooling 
charges! 


The more variety, the bigger the savings! Flexible, efficient, MINI 
JECTOR Plastic Injection Molding Machines fill your need for low-cost 
development and production of fast-changing varieties of small molded 
plastic items. Savings begin with low initial investment of machine 
(under $1,000) and molds (as low as $29.50). Even more important 
are the bigger savings in time, trouble and money developing and pro 
ducing “varieties” of different items by eliminating complex, costly 
big-press tooling where not required. MINI-JECTOR solves your tricky 
“insert” molding, too. Compact, simple to operate. Mold cap. 1/3 oz 
to 1 oz., all thermoplastics and Nylon. Lever and push-button control 
models, air or hydraulic power to fit your facilities. Users claim MINI 
JECTORS pay for themselves many times over in savings alone 


Bring your requirements to Newbury! Our 

engineers can help you select the model MINI . 

JECTOR to develop and produce your small (up t 

to 1 oz.) plastic items at lower cost than pre 

vious methods : 

. ~~ AIM ster, 


~~. 


Write for Catalog today! “Tell-all’ booklet, ? 
completely illustrated, shows entire line of 


MINI-JECTOR Plastic Injection Molding Ma 
chines and accessories. Learn how MINI-JECTOR == 
adds new flexibility and economy to your plant “=~ 
operations. 


NEWBURY INDUSTRIES inc. 


Box 3800, Newbury, Ohio 


“Plastic Injection Molding Machines up to One Ounce Capacity” 


‘Super-Hornet’’ Power-Operated, Lever-Controlled 
One of many models in “Hornet” and “Wasp” Series to suit 
your needs, 
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PRODEX P.V.P. VENTED EXTRUDERS ~- L/D 24:1 and 30:1 ¢ are 
outperforming other machines in leading plants throughout the World. 


“i ere re without Predrying 
6s 0cededkeceeeveuwane from Powder Feed 

IS 66.55 05 cad css 0 oa ede ae without Porosity 
eee ree without Banbury or Mills 


CONTINUOUS COMPOUNDING..... for Wire, Cable, Records and Reclaiming 
with Excellent Dispersion 


DEVOLATILIZING......... Continuous Removal of Monomers, Moisture, etc. 


PRODEX P.V.P. EXTRUDERS perform these operations within Close 
Tolerances and at Higher Output Rates 





Send for Bulletin E-3 
Second Edition, for com Package Installations for Sheet PRODEX EXTRUDERS are avail 


plete details Film, Pipe, Wire and Cable able in 134", 22,32", 42 


Arrange for a Demon Continuous Compounding and 


6" and 8” Sizes 


stration today on your Laminating 
Material 





§ DO IT BETTER... 


PRODEX NON-VENTED EXTRUDERS - L/D 20:1 and 24:1 « have set New 
Standards of Performance in Precision and Output Rate when Venting is not 
required. Sound Engineering and Advanced Instrumentation guarantee Easy 
and Trouble-free Operation. 


for Wide Variety of Compounds 
and Cross-sections 


Polyethylene and Viny] 
Paper Coating, Plastic to Plastic 


Interrupted for Molding, 
Continuous for Dispersions 


or RODE X 


de) >] D> ¢ CORPORATION « FORDS, NEW JERSEY 


HILLCREST 2-2800 + Manufacturers of Process and Extrusion Machinery 











Using Epoxy? Trimming Dies 


for vacuum formed plastics 


Steel Cutting Dies 


from %” high to 12” high 


Electronic Heat Sealing Dies 


for flexible and rigid vinyl 


Mallet Handle and 
Steel Rule Dies 


LIBERTY designs and manufactures 
efficient dies for every plastics cutting. 


trimming and sealing requirement. 


use Hardman TRIPLEMATIC* pumps 


fast service 
DESIGNED by experienced custom compounders 
; ; Send prints, sketches, or sample parts 
PROVEN in over 2 years of production service. : 

: for a prompt estimate. 
It meters - mixes - pumps 2-part pourable resins. 


* Toe Mor — LIBERTY CUTTING DIE COMPANY 


H. V. HARDMAN co., INC. 571 CORTLANDT ST. 65 Bleeker St. New York 12, N. Y. Phone: SP 7-5005 
BELLEVILLE 9, N.J. PLYMOUTH 9-1242 











HARTIG EXTRUDERS 
Designed for ({j_— a 
Today’s Needs... 


and Tomorrow’s 





Extruders from 11,4” through 12” bore | Standard 15:1 L/D | Extra Long 21:1, 24:1 &30:11L/D 


Auxiliary equipment includes film and blown tubing 
dies, take-up units, pelletizers, polishing assemblies. 


Send for your 


copy of the new bocklet 


EXTRUDERS describing the compte 


line of Hartig Extruders 
ESTABLISHED 1890 iad 4 

and auxiliary equipment. 

OBE AVENUE, MOUNTAINSIDE, N. J 
P. O. BOX 531, WESTFIELD, N. J 











LANE LENVIEW ILLINOI 





Plastic - Molding 
Equipment 
Specially Designed for 


LOW-COST 


PRODUCTION 
. 


LOW-COST 
MAINTENANCE 


Semi-Automatic PR ES SE 4g 


Self-contained or Central System 


Single or Double Ram for 
High Speed Transfer Molding 


Heating Presses 
Cooling Presses 
Hand Presses 
Pressure PUMPS 
Power Pumps 
ACCUMULATORS 
Hydraulic VALVES 
Shock Alleviators 


e 
Write for Catalogs 


Du nning & 


iewh ert 
PRESS CO., INC. 


30 4 Water St.. Syracuse 4, N.Y 


7, we 
"i eeaeesaaae” 
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AUTO-LITE 


Here’s your most trustworthy watchman—made by Auto-Lite 
to chart every change of temperature during operating cycles. 
Put this recorder to work wherever temperature behavior can 
affect operating efficiency or product quality. 


Newly designed, Model “1000” Recorders with 6” clear read- 
ing charts are uniformly responsive throughout their entire 
temperature range. Various standard ranges from minus 40°F 
to plus 550°F. Available for wall mounting or portable use. 
Electric or mechanical chart drive. With capillary tubing for 
remote reading. Priced from $49.50. Send for new catalog 
describing Auto-Lite Temperature Recorders and Indicators. 
CHOICE OF 24-HR: OR 7-DAY CYCLE 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 


TEMPERATURE RECORDERS AND INDICATORS 





When you're in the market for molding machiner 


WATSON-STILLMAN OFFER ; 





HORIZONTAL INJECTION MOLDING MACHINES 


Automatic and semi-automatic, high-speed machines for molding all types of thermo- 
plastics. Latest features assure flexibility required to mold a wide variety of compounds 


and intricate parts. Capacities: 5 to 500 ounces. 


TRANSFER MOLDING MACHINES 


Standard four-column designs incorpo- 
rating the latest features for molding ther- 
mosetting compounds. Ideal for small in- 
sert parts and cores. Feature adjustable 


opening to accommodate a variety of 
mold sizes. Capacities: 30 to 2000 tons. 





COMPRESSION MOLDING PRESSES 


Of the same basic design as transfer 
presses, they can be converted with 
transfer cylinder. Standard equipment 
includes bolsters, parallels, degassing, 
adjustable openings, top and bottom 
strippers and push-button control. 
Capacities: 50 to 2000 tons. 








we 
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PREPLASTICIZING UNITS 


Watson-Stillman preplasticizers give 
higher capacities, shorter molding cycles, 
lower injection pressures, material savings 
and improved product quality. Units can 
be installed on all standard horizontal 
molding machines from 16 to 85 ounces 


an 


GENERAL PURPOSE PRESSES 


For molding, laboratory and exper 
mental work or for use as a laminating 
press. Micro pressure adjustment makes 
these presses ideal for testing purposes 
Electrically operated automatic single 
cycle control governs press dwell under 
pressure. Capacities: 30, 50, 100 200 tons 





VERTICS 


Designe 
high-sp 
molding 
adapte 
serts, C 
ounces. 


Designe 
whereve 
require 
Ideal fo 
or cold 
steam hy 


100 ton 




















































ALL THESE ADVANTAGES: 


EXTENSIVE LINE 


Whatever your production objectives . . . you can meet them 
from the Watson-Stillman “Completeline” of plastics molding 
equipment. The line features both standard and special 
machinery for all applications—in a broad range of sizes and 
capacities. 


ADVANCED DESIGN 


Pioneer experience, plus a continuous research and development 
program, combine to offer machines of consistently high quality 
and “‘years-ahead” design. That’s why modern efficiency is yours 
when you specify Watson-Stillman. 


ENGINEERING SERVICE 


Watson-Stillman engineers have helped thousands of manu- 
facturers to select the right equipment for a specific job — in 
boosting production speed and efficiency. These men are ready 
to go to work on your problem, too, with a complete service 
from press design to final installation. 


BROAD BACKGROUND 


Established in 1848, Watson-Stillman is one of the oldest manu- 
VERTICAL INJECTION MOLDING MACHINES facturers of hydraulic equipment in the United States and a 


diceiiiatiies the need tor teenth pioneer in the development of plastics molding machinery. 
signed to “ 


high-speed production of small intricate : one ; 
moldings. In addition, these units are well Next time you're in the market for molding machinery, 


adapted to molding parts requiring in- remember the many advantages offered by Watson-Stillman. In 
serts. Capacities: 1, 2, 6, 16, 20 and 24 the meantime, send for details of any of the equipment described. 


ounces. WATSON-STILLMAN PRESS Division 


FARREL-BIRMINGHAM COMPANY, INC. 
150 Aldene Road, Roselle, New Jersey 


Plants: Ansonia and De?by, Conn., Buffalo and Rochester, N. Y. 
European Office: Piazza della Republica 32, Milano, Italy 
Represented in Canada by Barnett J. Danson, 1912 Averue Road, 
Toronto, Ontario 
Represented in Japan by The Gosho Company, Ltd., Machinery 
Department, Tokyo, Osaka and Nagoya 


2) Bb 


Farrel-Birmingham also designs and manufactures equipment 
for processing plastic film and coating. Production units are 
matched in capacity for planned processing flow. Illustration: 
Matched production unit consisting of two 3A Banbury mixers 
two 22”x60” mills and a 28” x66” four-roll “Z’ Calender. 
The size and design of the Banburys and mills assure an even 
flow of properly conditioned material to the calender. Calender 
is driven by an adjustable-speed motor so that output speed may 
be regulated according to the gauge of stock being run. Please 
address inquiries on plastic film processing and coating equip- 
ment to Farrel-Birmingham Company, Inc., Ansonia, Conn. 


LABORATORY PRESSES 
BANBURY MIXERS 


1 o 
Designed for experimental work and rd ‘ 


per 
ating }< yy 44 
jakes wherever pressures of 30 to 100 tons are S 
OSes required = comparatively small areas. f - aan ; ay INCLINED “I” CALENDER 
ngle ideal for die work, laminating and hot (Co) a 'e 
or cold + j H : . hr EmBOSSER 
nder fy or SON molding. Optional electric or * isieaiceniiaiaen 
tons. | ecm heating plates. Capacities: 30, 50, 


100 ton: 


a ah, 


TO TEST PLASTICS AT EXTREME TEMPERATU 
in accordance with ASTM specifications 


Scott provides world-standard equipment to determine 


the usefulness and en- 


lurance of synthetic elastomeric materials in modern applications such ax jet 


propulsion, 


MODEL LG 
TEST TUBE AGEING 


Tests rubber samples at controlled 
elevated temperatures up to 550 F. 
28 compartments for si- 
multaneously testing a number of 
| isolated specimens 
for Test Tube Ageing 
per ASTM D865-541 
and Immersion Test 
per ASTM 

D471-55T. 

Supplied 
COMPLETE 
with test 
tubes, clos- 
ures and 
vent tubes 
for 28 cham- 
bers. (Also 

available: 


Model LGH, 


Provides 


gas turbines, 


atomic energy plants. ete. 


MODEL L-8 
TENSILE 


Model L-8 
determines 
stress. 
strength, 
cent elonga- 

tion and re- 

sistance to 

tear of elas- 

tomeric ma- 

terials at tem- 

peratures from —70° to 500° F. It 
incorporates a self-contained con- 
ditioning unit with all controls to 
automatically maintain § desired 
temperature. An illuminated cham- 
ber and fully insulated glass door 
afford full length visibility of the 
test chamber. For operation at 
room temperature, door is left 


per- 


MODEL E — BRITTLEN: 


! 

I Model E Brittle Point Teste 
a range of +50° to —120°« 
accepted Industry standard f, 

t tleness determination in acco 
with ASTM Designation D7 4: 

| Portable and self-contained. » 
controls to automatically ma 

I desired temper- 
ature. Operates 

] by plugging 

into standard 

\ lighting circuit. 

I 


STATE YOUR PROBLEM — 


to 1000°F ). 


SCOTT TESTERS INC. 


SOLVING YouR 
- TESTING PROBLEM 
DUR BUSINESS 


103 Blackstone 
Providence, R. 








CUSTOM MULTIFRAME 
TRANSFER 


compression molding 


Plastics Processing Equipment 


and laminating press 


A modern up-to-date patented hydraulic 
press designed for the increasingly rug 
ged, severe duty demanded in the plastic 
molding industry today. Not a redesign 
of a press made 30 years ago but o com 
pletely new, all steel, streamlined, heavy 
duty press requiring G@ minimum of 
mointenance. We con furnish any ton 
nage, any diameter rom, any platen size 
any stroke, any opening—to your exact 
specifications. Truly a “CUSTOM” press 
No questionable castings used. Al! heavy 
rolled steel components 


a8 


- 
Custom Multiframe 
Tronsfer Press with 
transfer cylinder 
within main rom. 
Very populer design 
due to low overall 
height and ease of 
loading mold. 


Vori drive, can 
with electronic 


Standard U.S 
be equipped 
drive 


Standard electronic drive 


with Re sul 
hnished 
ard tube. Sizes 6" to 96” 
18” diameter, and 
Cuber = ~ ay processing equipment includes: 
@ Dry Blenders 
@ Woter Both Units 
@ Cooling Trough 


FAECO MACHINE CO., INC. 


229 Preakness Ave., Paterson, New Jersey 
Armory 4-8566 


variety of 
Speeds up t 


larger on request 


iform 
Winds 


Custom Mult iframe 

Compression of 

@ Biown Film Extrusion Dics 

@ Unwinders 

@ Lomincotors 

@ Casting Roll Units 

@ Sheet Toke Up 

@ Printing Mochinery 
Rotogrovure and Ficxo 
graphic 

Printing Cylinders 


Laminating Press 


CUSTOM MACHINE & DESIGN, INC 


200 SOUTH FORGE ST. Tel. HEmlock 4-3915 AKRON 9, OHIO 
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GLENN ELECTRIC HEATER CORPORATION 


esigners and manufacturers of industrial heaters 


tubular heaters 


Most heating 
applications require 
tubular heaters 
to be bent 


immersion heaters 


provide maximum 
heat transfer 


at minimum expense. 











cartridge heaters 


for insertion in small areas 
requiring concentrated heat. 


space heaters 


Glenn strip and band heaters 
“@fe built to meet 


hot plates custom-built 


infrared panels 
competitive with 
ovens ‘standard’ 


FOR INFORMATION e TECHNICAL ADVICE e ENGINEERING 


write or phone 
GLENN ELECTRIC HEATER CORPORATION 


372-376 JELLIFF AVENUE. NEWARK - NEW JERSEY 
TELEPHONES + N.J. TALBOT 4-2171 > N.Y CANAL 6-7300 





for DISPERSION... 
for PARTICLE SIZE REDUCTION... 


elaitemeqniiie mmm MACHINER | 


MACHINES... 


New Used Re! 


for the 
Rubber and Plastics 


assure Industries 











these 


Cost MILLS CALENDERS : 


? GRINDERS: 
Saving ‘EXTRUDERS © ~—CUTTERS: 
Advantages... |‘ TABLET PRESSES PELLETIZERS 
INJECTION MOLDING MACHINES 
HYDRAULIC PRESSES 


PUMPS = =©¢ — ACCUMULATORS 
TOOL ROOM EQUIPMENT 


All Types and Sizes 
MACHINE TOOLS 
BOILERS . MOTORS 
COMPRESSORS, etc. 

















LOW HORSEPOWER REQUIREMENTS 

DIVERSITY OF PRODUCT APPLICATION 

LARGE OR SMALL CAPACITIES 

ADAPTED TO BATCH OR CONTINUOUS SYSTEMS 
DEPENDABLE OPERATION 


' . 
Operation of the “Entoleter” Centrifugal Machine: What do you need: 


What have you to sell? 


JOHNSON 


Dept. PE 


MACHINERY CO. 


683 Frelinghuysen Ave. 
Newark 5, N. J. 
Bigelow 8-2500 


The product is fed by the inlets and distributor to the center of the rotor (A) 
consisting of two steel discs (B) spaced approximately one inch apart by 
ecially designed impactors. 
iterial is spun out, by centrifugal force, into a thinning film as it 
»pproaches the periphery of the rotor. Powerful uncushioned impact action 
causes every particle of the material to be thoroughly processed by the 
ENTOLETER” CENTRIFUGAL MACHINE. 


For descriptive bulletins or information on free application tests in 
our Development Laboratory . . . contact the ENTOLETER DIVISION, 
P.O. Box 904, New Haven, Connecticut. 


ix: ENTOLETER DIVISION 
wa) SAFETY INDUSTRIES, INC. 
54 


Please place us on your 


mailing list. 


New Have 





9 





tandard Presses—backed by over 
of experience in the plastics moldi 


20 
ng 


try and nearly 2000 Standard Presses— 


ow offers you a choice of Standard Presses 
ictly meet your molding needs. 


COMPLETELY AUTOMATIC 
COMPRESSION MODELS 


New, high speed, cost-cutting press offers you: 
HIGH PRODUCTION (Cycle less than 12 sec. dry 
cycle, plus large die area, 18’ x 18°4''). ECONOMY 
(Only one operator for up to 10 presses. Low power 
requirement 3 hp. motor). FLEXIBILITY (Quickset 
Cycle Control puts press cycling at your fingertips. 
Wide range of closing speeds to meet requirement. 
Readily adapted to semi-automatic operation.) 
SAFETY (Sequence safety interlock protects opera- 
tor, mold and machine). Sizes 50 to 300 tons. 


over 20 years of 
service to the 
Plastics Industry 


to 


COMPLETELY AUTOMATIC 
TRANSFER MODELS 


Newest Hull-Standard Press—now available after 
eight years’ design development and proven pro- 
duction performance. Compact design, completely 
automatic, especially suited to economical molding 
of small parts demanded by miniaturization in 
electric and electronic components. Makes possible 
closer tolerances and more fragile parts. Minimizes 
flash and finishing costs—particularly on parts with 
through holes. Model 99-A available, 15 tons 
clamping capacity. 


SEMI-AUTOMATIC 
COMPRESSION and TRANSFER MODELS 


A great money-maker as proved in over 500 mold- 
ing plants. High speed, semi-automatic. First cost, 
operating cost and maintenance cost are all low. 
Many exclusive features. Sizes from 50 to 300 tons 
in compression and transfer types. Write for new 
brochure. 


ro 





EMMETT MACHINE & MANUFACTURING INC 


Now Taylor's international Fielj 


many versatile Individual Instruments oy 


WHAT THIS MEANS TO YOU. The name of the 
new subsidiary company is Taylor-Emmett Con- 
trols, Inc. This means that the products of Taylor- 
Emmett will now be sold by the Taylor Instrument 
Companies’ sales organization, backed by industry- 
wide experience of Taylor application and design 
engineers and full facilities of Taylor research. 

Emmett instruments have earned a fine reputation 
in the plastics and rubber industries. They in- 


corporate great engineering ingenuity in their 
compactness, interchangeability of parts permit. 
ting small inventories and their simplified con 
struction. The fact that they are now available 
through your Taylor Field Engineer will mean ex. 
perienced help on your processing problems and 
prompt service when required. Write for catalog 
to Taylor-Emmett Controls, Inc., Akron, Ohio, or 
Taylor Instrument Companies, Rochester, N. Y. 
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Two Pressure Fully Balanced 
Automatic Hydraulic Valves. 
“Never-Grind” Construction, cyl- 
inder-operated. 35 to 100 psi. Ad- 
justable speed check for L.P. 75 to 
1,000 and H.P. 4,000 to 6,000 psi. 
Sizes %4 through 4”. Normally Open; 
Normally Closed and 3 Way Fully 
Balanced. 


Mastertrol Control Center 
for timing and bumping, is a 
centralized unit for control- 
ling the operation of 16 
molding presses, including 
spare plug-in unit and test 
station. Puts quality control 
in the hands of supervision, 
independent of the whims of 
individual operators. 


Diaphragm Operated Valves. 
Air-operated. High capacity in Nor- 
mally Open, Normally Closed, 3- 
Way and Normally Open V-Port 
types. Pressures to 300 psi. Bronze, 
cast-iron or steel bodies. Any trim. 
Also available with cylinder op- 
erators. 


3500-Ib. Three Way Valve. 

Type 380 balanced Three-Way Hy- 
draulic Valve is cylinder operated, 
compact and has a high capacity. 
Pressure may be applied to any port 
connection, due to the valve’s bal- 
anced design. “Never grind” feature. 
35 to 100 psi. air pressure. 


Type D765 Robotron Timer 

—the complete timing con 
trol for plastic molding press 
es. Panel is so simple that 
any possible cycle sequence 
can be set up in as short atime 
as 10 seconds, without par 
ticular skill or familiarity. 


3500-Ib. Two Way Valve. 


Type 370 balanced Two-Way H 
draulic Valve is cylinder operate 
compact and has excellent capacit 
Available either normally open, 
normally closed. Normally operate 


at 35 to 100 psi, air pressure 
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A SUBSIDIARY OF 


‘Laylor-Emmett Controls, lnc 


“Taylor Lnatewment ¢ 








woror TAYLOR INSTRUMENT COMPANIES 


Lngineer organization will provide 


completely coordinated Control Systems 


PRODUCING high quality laminated plastic sheets demands a safe, 
dependable, and fully controllable heating and cooling system. A well-known 
Eastern company has solved this problem with the use of a fully automatic 


system, using Taylor controls. See schematic below. 


Maybe your control problem is different from this one, but here is an 
interesting example of successful cooperation between user, equipment 
manufacturer, and instrument engineer. When you buy Taylor instrumen- 
tation, you’re also buying years of experience and technical skill, that pays off 
in greater quality control and lower operating costs. For further information, 
see your Taylor Field Engineer, or write Taylor Instrument Companies, 


Rochester 1, N. Y., or Toronto, Canada. 
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Model 3214-12 provides greater locking pressure at 
438 tons than any similar 12 ounce machine offered 
today. This greater pressure prevents flashing; 
makes larger casting area possible. These features 
combined with a speed of 420 dry cycles 

per hour assure production at a profit 
Feed is standard equipment. This model 
is available with 20” platen stroke. 


For many additional and exclusive features, 
write today for Catalog No. 5742. 


LOMBARD GOVERNOR CORPORATION 
ASHLAND, MASSACHUSETTS 





Model No. 3220-16 





Shear and Press 
Selection Made Easy for the 
Plastics Industry 





SQUARING 
SHEARS 


@ Widest range of capacities and 
cutting lengths. 


@ Foot operated. 
@ Air operated. 


@ Power operated (underdrive and 
overdrive). 


NUENCHN:Y.\ 


FOR COMPLETE 
DIVERSIFIED 
LINES 





POWER 
PRESSES 


@ Widest range of capacities 
and sizes. 


@ Single and Double Crank O.B.I. 
@ Single and Double Crank Gap Frame. 


@ Single and Double Crank Straight Side. 


Write for Bulletins 


NIAGARA MACHINE & TOOL WORKS 
Buffalo 11, N. Y. 
DISTRICT OFFICES: 


Buffalo @ Cleveland @ Detroit @ Indianapolis 
New York @ Philadelphia 


Dealers in Principal U.S. Cities and Major Foreign Countries 
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Transfer 
Presses 


Users report up to 20% higher production with a 
Bipel Press installation! “Auto-Control” replaces hit- - 
and-miss judgment, permits use of semi-skilled labor 
with more cycles, almost no rejects} 


. . a: 


FEATURES: Fewer Rejects Auto-Control” reproduces even the BIPEL Presses eveileble 
most complex molding cycle ncluding provision for breathing and 
dwell. Production of usable pieces usually 100%. High Output 


operator merely loads preform, presses button Automatic control 


in 3 models, each offering 

a selection of 3 pressures: 
TYPE 40: 23, 47, and 71 tons 
TYPE 100: 56, 112, and 168 tons 
TYPE 200: 112, 224, and 336 tons 


tes time lost clearing over-cured moldings, cuts stripping and 
oading time (especially for small multicavity components Result 
several extra cycles per hour. Lew Maintenance mold pin break 
reduced because of slow closing speeds. Special unloading valve which cannot 
bypass fluid under pressure, but always unloads, safeguards hydraulic system. Basic 
operating pressure of only 1000 psi, saves wear and tear, with pressure doubled 
tripled within the press. Drive Systems - central, out-of-the-way system for 
multiple installations, or built-in for individual presses. Close Temperature Control 
induction heated platens ivailable for your present presses, too) mean closer 
control and more effective heat transfer to work. Cheice of Pressures . . . 3 


BRAND NEW FULLY AUTOMATIC PRESS (/e/f) occupies only half the usual floor 
space! Very fast feeding and stripping action; easy changeover from top to bottom 
cjection, automatic to manual operation. Automatic units swing to side for free 


access to molds. 2 models available with up to 71 168 ton capacities 


FEATURES: Uniform Density die rides free du . 

maximum 
compression, allowing equivalent pressure on bot pressure 13 tons 39 tons 78 tons 155 tons 
punches. This, plus accurate hydraulic loading, insures 
constant uniform density. Preforms Any Powder 
main ram compresses powder only, with steady squeez 


maximum 
strokes 
per hour 


not mechanical blow. Complete control for amount of . 
typical preform 


dwell” or pressure desired 


*based on average powder density of .35 ozs. per cubic in. 


Double pressing arrangement available to allow for escape of air 
in preforming difficult powders. Dame proof Operation 

no moving parts come between punches. Cleen, Quiet .. . fills 
from within hopper for dust-free, quiet operation; can be cleaned 
in minutes between runs, Leber Saving . . . finished preforms 
are so firm that they may be discharged into tote boxes or drums 
unattended. One operator can easily supervise several units. Ne 
Powder Loss ... all powder is preformed, no spillage. Higher 
Production Rate .. . from multiple punch sets; punches for special 
shapes available. Controls of all operating variables located con- 
veniently for instant settings. Service . . . all normal replacement 
parts in stock for immediate shipment if needed. Electricals to suit. 


155 TON UNIT (left) has 74 inch fill depth, can produce large 


preforms up to 6/2 Ibs., handle a ton of material per hour. 


M.K. Electric Lid., England Write for complete details. Demonstrations and Full Service at Tiverton. 








STOP LOSING TIME 
WITH OLD STYLE HEATERS 4 


ms] REPLACEMENT HEATING CYLINDERS 


PROVEN IN USE 


These inside glimpses of IMS cylinder design 
explain why more and more molders are re- 
placing old cylinders with IMS Heating Cham- 
bers. 


IMS Extra Capacity Heaters bring down molding 
and maintenance costs. Reeds, Watsons, 
HPM's, Impco, Fellows and many other ma- 
chines -- over 700 in all -- in sizes from 4 to 
85 ounces, are now equipped with IMS Long- 
Life Superheaters. 


SIMPLICITY IN CONSTRUCTION 


Our three heater sections (front, spreader and 
rear) require a minimum of critical toler- 
ances. Ample seat area is used, but seats are 
not so wide as to spread the available load too 
thin, Perfect registers, self-reenforcing over- 
lap at joints, with correct crown on seat are 
the secret of IMS leakproof seals. 








There are no sleeves -- no gaps -- no press 
fits to interfere with uniform heat transfer, or 
to expand unevenly, causing leaks or hot spots. 


STREAMLINED DESIGN 


Integral Spreader Unit permits maximum inter- 
nal streamlining consistent with elimination of 


Wil Do for You 


sharp fins or points where burning can occur. 
Uniform flow through IMS Heaters is assured 
because all internal sections are designed to 
pass material evenly -- no place for plastic to 
stick or lag. Heated spreader unit is the most 
efficient plasticizer commercially available 
today! 


LEAKPROOF WELDS 


IMS uses a special HOOK JOINT weld that locks 
the cylindérs together far tighter than is pos- 
sible with bolts or threads. Our Hook Joint 
holds better because it is located closer to the 
seat area than any other fastening method, and 
eliminates most of the leverage that starts 
leaks in other cylinders. 


CUTS REPAIR COSTS 


Repair costs are usually one-half to one-third 
less than with other cylinder types. And cylin- 
der life is usually from 2 to 5 times that of 
most original equipment units. Year in, year 
out your downtime is less with IMS Leak-Proof 
Replacement Cylinders. 


There’s New Profit in Old Presses with 
Extra Capacity Superheaters 
WRITE TODAY! 


INJECTION MOLDERS SUPPLY CO. 


3514 LEE ROAD @® WYoming |-1424 e 


CLEVELAND 20, OHIO: 














for 
TEXTILES - PAPERS - FILMS - FOILS 


ROLLEVATOR, OVENS 

For the maintenance of constant heat exposure in web 
treating systems regardless of changes in line speeds, 
including stoppage. 




















PLASTISOL COATING SYSTEMS 


The application of high solid vinyls to webs is accom- 
plished with IOI integral coating, fusing and embossing 
systems for producing a multitude of end products. 


ORGANOSOL COATING SYSTEMS 


These IOI systems apply organosol dispersions in 
volatile solvents to webs at high production rates to 
produce artificial leathers, pressure sensitive tapes, book 
cover cloths, etc. 





HYDRASOL COATING SYSTEMS 


For the application of water dispersions of various 
resins, such as vinyls, rubbers or neoprenes, to various 
webs for such uses as paper backup for tapes, decorative 
papers or industrial fabrics. 


IMPREGNATION SYSTEMS 


For the continuous saturation and impregnation of one 
or several webs under complete process control using 
polyesters, latices, varnishes and silicones—for many 
important industrial products. 


SILICONE CURING OVENS 


Batch or continuous operation with silicone rubbers or 
resins for molded, extruded or coating applications. 






































Write for descriptive literature, specifications 
and complete detailed information 


INDUSTRIAL ¢. OVENS, INC. 


13817 TRISKETT ROAD CLEVELAND 11, OHIO 






































For Propucrion... For Economy 


LAMINATING 
,, PRESSES 


BECKER & VAN HULLEN 


e This steel frame press, shown on the 
factory assembly floor, is the third such 
unit for the manufacture of high pres- 
sure decorative laminates installed at 
Pioneer Plastics Corp., Sanford, Maine. 
Like every other Becker & van Hiillen 
press, it is assembled and operated before 
being knocked down for shipping. 


Becker & van Hiillen presses run from 
small laboratory models for pilot operation 
to gigantic units featuring fully automatic 
operation. Whatever your requirements are, 

Becker & van Hiillen has a laminating or 
compression press with the features you 
want. Let us know what sizes, pressures and 
operating conditions interest you. We will send 
complete data. 


laminating presses 
compression presses 


* 
& 
e transfer presses 
a2 


injection molding machines 


Sole U. S. Representative: 


. KARLTON 
MACHINERY 
CORPORATION 


210 E. Ohio St., Chicago 11, Ill. 


A completely automatic Becker & van Hiillen installation . . . 
automatic loading, unloading and sheet handling. 


ht 





To Seek Solutions to your 


PLASTISOL MOLDING PROBLE(AS 


See - 
MERCURY 


Manufacturers of specifically designed 
equipment for molding vinyl plastisols 
and other related plastics. 


Mercury “‘Roto-Molder” 
Model SD-2 for 
otational plastisol casting 


MERCURY 
MOLDING MACHINERY INC. 
esi NEPPERHAN AVE., YONKERS, N.Y. 

YONKERS 3-8676 








Auxiliary Equipment 
For Vinyl Plastics Molding 


O Dispensing Equipment © Vacuum Stripping Units 
© Conveyorized Ovens © Conveyorized Layouts 
© Cooling Systems © Spinning Equipment 
@ Stripping Tables 


MADE BY THE MANUFACTURERS OF THE NATIONALLY KNOWN 
RED HEAD CONVEYOR PULLEYS AND PREFAB CONVEYORS. 


MERCURY INDUSTRIES INC. 


HILLSDALE, NEW JERSEY 
Vinyl Plastics Equipment Division 


WESTWOOD 55-2636 





4 @ ) 4 L E Dependable, economical, ‘round-the-clock production is 


“a « T R U D E R “ assured with Spirod or Spiroyle extruding machines. They are 


the result of more than three-quarters of a century's experi- 


for RUBBER, PLASTICS, ence in the design and construction of extruding machines 


in which time-tested features have been incorporated to 


WIRE INSULATING provide maximum productivity with minimum operating cost. 





if 
SPIROD 


an electrically heated ex- 
truding machine with 
high velocity evaporative 
cooling. Although design- 
ed to supply and hold the 
accurately zoned higher 
temperatures required in 
processing today’s plastic 
compounds, Spirod is an 
all-purpose extruding ma- 
chine for either rubber or 
plastics. 





® 
SPIROYLE extruding machines 
designed for processing where the use 
of a circulating heat transfer medium 
is desired for sensitive operating tem- 
peratures. 


Both SPIROD and SPIROYLE extruding machines are available in standard sizes—1'%” through 12” cylinder bore. 


Write for Bulletin +463 


JOHN ROYLE & SONS PATERSON 


N. J. 





PIONEERED THE CONTINUOUS EXTRUSION PROCESS IN 


London, England Home Office Akron, Ohio Los Angeles, Cal. Tokyo, Japan 
James Day (Machinery) Ltd. V. M. Hovey J. W. VanRiper J. C. Clinefelter Co. H. M. Royal, Inc. Okura Trading Co., Ltd. 
Hyde Park 2430 - 0456 SHerwood 2-8262 BLockstone 3-9222 LUdiow 9-3261 (56) 2130 - 2149 





AUTOMATION 


= ; : ; R.12 F.A. Fully automatic 
This is the age of automation and Negri Bossi 


injection press — capacity 


automatic machines lead the way. Negri Bossi 4 to 6 oz. - fast operating 
equipment features special safety devices and cycles (8 shots a minute) 
models with fully automatic cycling. f 
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Sole distributors: 

Write for ‘ U.S.A.—Acme Machinery & Manufacturing Co., Inc. Canado—Plastics Equipment & Accessories 
further 102 Grove Street, Worcester, Mass. 1362 Jean Talon Est. 

information Phone: PLeasant 7-7747 Montreal 35, P.Q. 


New York Office: 2315 Broadway Phone: CRescent 4-8274 
Phone: SUsquehanna 7-1705 
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NEGRI BOSSI & COQO.., muno «my 


Corso Magenta, 44 Cable address: Gianimar 











Industrial Electronic Generators 
and Heat Sealing Presses 


_—— ¥ 
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Electronic welding of vinyl plastics by Thermatron is rapidly 
replacing older, less satisfactory methods throughout the world. 
The dynamic force developed in these generators welds — does not 
stitch — plastic in seconds, to produce seams stronger than the 
material itself .. . air-tight and water-tight. 


Standard electronic generators and presses from 4% KW up to 
500 KW can be supplied with almost any degree of automation 
desired to weld vinyl from .002” to..080” as well as plastic foam, 
quilted vinyl sheeting and other special materials. Also available 
are completely automatic feeds incorporating turntables and con- 
veyor systems so that the plastic may be welded, cut and embossed 
in a single operation. 


Thermatron units are sold under one contract and one responsi- 
bility, which covers survey, generator, press, electrodes and their 
installation. Presses of custom design and electrodes built to order 
for special requirements. A few of the many models available are 
illustrated. For further information, write for our latest bulle- 50 kw 


tin MP. Thermatron 
Generator 


62S 6 KW 

P-16 Press, 
Turntable and 
Arc Suppressor 





K20H 2 KW 
Heater 
with Oven 


K32S 

with P-18 Press, 

Arc Suppressor 

and exposed safety system 

















, Thermatron 
doesn’t stitch... "a2" NA _ 


Inflatable toys Dress forms 
Handbags Quilted seat covers 
Raincoats Upholstery 

Wallets Drum liners 

Place mats Safety clothing 
Shower curtains Welting 

Luggage Bags for packaging 


...and many others including special 
products for the automotive industry 


Thermatron Division 


RADIO RECEPTOR COMPANY, INC. 


Subsidiary of General Instrument Corporation 


SALES OFFICES: 251 West 19th St., New York 11, N. Y. WAtkins 4-3633 
Chicago: 2753 West North Ave., Los Angeles 22: R.A. Sperr, P.O. Box 6878 
St. Lovis 19, Mo.: R.E. Fisler, 225 Baker Ave., Webster Groves-Factories in Brooklyn, N. Y. 
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Robbins Combination Haul-Off & Shear Unit 
This unit can be combined as shown, or the chromiun 
roll and rubber roll can be mounted on individual 
bases for positioning that best fits your needs. Can be 
used with all makes of extruders now on the market 


Robbins Dies 

Robbins produce dies for all types of extrusions. The one 
illustrated was engineered for rigid materials and within 3% hours 
after the initial start up it was producing a quality product 


Sheet Polishing Unit 

This Robbins Sheet Polishing unit helps you 
three ways: (1) More uniform product— 
eliminates wrinkle and pit holes. (2) Retains finish 
after vacuum forming. (3) Cuts costs. 


PLASTIC MACHINERY CORPORATION 


We specialize in the design 
and building of special type 
dies and haul-off equipment 
for the plastic extrusion field 





Not miracle men... but a capable group with imagination, creative 
drive and practical experience who specialize in the production 

of dies, haul-off and other special equipment for the plastic industry 
Simply, here is ability... ability that can be of invaluable help 

to you in this highly specialized field. Use it! 


Robbins standard line of equipment includes: sheeting dies + haul-off 
rolls - traveling shears - wind-up units - pipe dies - water tanks 

- pipe pull-offs - pipe coiling machines - traveling cut-off saws + profile 
dies + conveyors « splicing machines - cut-off machines. 


1430 MISHAWAKA STREET +- ELKHART, INDIANA + TELEPHONE 2-4060 











Want quick, economical solutions 
to your heating problems? 




























































































Call the Chromalox man for the ANSWERS 


No matter what heating problem you have, there’s a 
Chromalox electric heating unit of the type and size 
you need. 

Your Chromalox Representative—the man with the 
answers to your heating problems, routine or unusual— 
can provide you with the plastic industry’s only com- 
plete heating line. 

Over 15,000 standard types, sizes, and ratings to 
choose from—plus a complete range of controls and ac- 
cessories—give you the best answer for your specific job. 
For instance... 

e With Chromalox Electric Far-Infrared, you get 
fast, uniform heat dialed to your exact need from 4 
to 100% of heater capacity. The elements are metal- 
sheathed and unbreakable, and provide color-blind, 
uniform radiation. 


e Easy to install strip heaters come in lengths up to 
96 inches. Available curved lengthwise or in cross- 
section, as well as new half-circle, high-temperature 
refractory-insulated heater bands designed to clamp 
on injection and extrusion barrels. 

e Chromalox Electric Cartridge Heaters provide more 
dependable spot heat with close thermal control. 
Exclusive design gives positive lead wire protection 
against flexing, abrasion, moisture. 

For an on-the-spot heating analysis at no obligation, 
just call your Chromalox Direct Factory Representa- 
tive. He is backed by Edwin L. Wiegand Company— 
the world’s largest manufacturer of electric heating 
apparatus. A call to your “man with the answers” (see 
listing on opposite page) will put Chromalox Engineer- 
ing Service to work for you. 


CHROMALOX Electric Heat 
Edwin L. Wiegand Company 


Department P, 7500 Thomas Boulevard, Pittsburgh 8, Pennsyivania - CHurchill 2-6400 








|| Chromalox 

e man with the 

CTRICAL ANSWERS 
your heating problems 


ATLANTA 9, GA. 
Applebee-Church, Inc. 
1389 htree St., N.E. 
TRinity 5-7244 
BALA-CYNWYD, PA. 
j. V. Calhoun Co 

49 Montgomery Ave. 
MOhawk 4-6113 
BALTIMORE 18, MD. 
Paul V. Renoff Co. 
333 E. 25th St 

HOpkins 7-3280 
BLOOMFIELD, WN. J. 


R. L Faber & Associates, Inc. 


1246 Broad Street 
EDison 8-6900 

BOSTON 11, MASS. 
Leo C. Pelkus and Co., Inc. 
683 Atlantic Ave. 

Liberty 2-1941 
BUFFALO 2, N. Y. 
Niagara Electric Sales Co. 
505 Delaware Avenue 
SUmmer 4000 
CHARLOTTE 2, N. C. 
Ranson, Wallace & Co. 
116% East Fourth St. 
EDison 4-4244 

FRanklin 5-1044 
CHATTANOOGA 1, TENN. 
H.R. Miles and Associates 
P. 0. Box 172 

Phone 5-3862 

CHICAGO 6, ILL. 

Fred |. Tourtelot Co. 

407 S. Dearborn Street 
HArrison 7-5507 
CINCINNATI 8, OHIO 
The Smysor Company 
1046 Delta Avenue 
TRinity 1-0605 
CLEARWATER, FLA. 

J. J. Galleher 

617 Cleveland Street 

P. 0. Box 1376 

Phone 3-7706 
CLEVELAND 13, OHIO 
Anderson-Bolds, Inc. 
2012 W. 25th Street 
PRospect 1-7112 
DALLAS 26, TEXAS 

L. R. Ward Company 
3009-11 Canton Street 
Riverside 1-6279 
DAVENPORT, IOWA 
Volco Company 

215 Kahl Bidg. 

Phone: 3-2144 


DENVER 2, COLO. 

E. & M. Equipment Co, 
2415 15th Street 
GLendale 5-3651 
GEnesee 3-0821 


DES MOINES 14, IOWA 

Midwest Equip. Co. of lowa 

842 Fifth Avenue 

CHerry 3-1203 

DETROIT 38, MICH. 

Carman Adams, Inc. 

15760 James Couzens Hwy 

UNiversity 3-9100 

HOUSTON 3, TEXAS 

L. R. Ward Company 

3605 Polk Street 

CApitol 5-0356 

INDIANAPOLIS 4, IND. 

Couchman-Conant, Inc 
27-631 Architects & 
Builders Bidg 

MElrose 5-5313 

KANSAS CITY 6, MO. 

Fraser D. Moore Co, 

106 E. 14th Street 

Victor 2-3306 


LOS ANGELES 165, CALIF. 
Montgomery Brothers 
1053 South Olive Street 
Richmond 7-9401 
MIDDLETOWN, CONN. 
Dittman and Greer, Inc. 
33 Pleasant Street 
Diamond 6-9606 
MILWAUKEE 3, wis. 
Gordon Hatch Co., Inc. 
531 W. Wisconsin Avenue 
BRoadway 1-3021 
MINNEAPOLIS 4, MINN. 
Volco Company 
831 South Sixth Street 
FEderal 6-3373 
NASHVILLE 4, TENN. 
H. R. Miles and Associates 
2508 Franklin Road 
CYpress 2-7016 
NEW YORK CITY, WN. Y. 
See “Bloomfield, N. J.” 
WOrth 4-2990 


OMAHA 2, NEB. 
Midwest Equipment Co. 
of Omaha 
1614 Izard Street 
Atlantic 7600 
PHILADELPHIA, PA. 
See “Bala-Cynwyd, Pa.” 
GReenwood 3-4477 
PITTSBURGH 6, PA. 
Woessner-McKnight Co. 
1310 "0 Bidg. 
115 S. Highland Avenue 
EMerson 1-2900 
PORTLAND 9, ORE. 
Montgomery Brothers 
1632 N.W. Johnson Street 
CApitol 3-4197 
RICHMOND 26, VA. 
(Branch, Charlotte) 
Phone 88-8758 
ROCHESTER 4, WN. Y. 
Niagara Electric Sales Co. 
133 Clinton Avenue, South 
HAmilton 6-2070 


ST. LOUIS 1, MO. 

C. B. Fall Company 
317 North 11th Street 
CHestnut 1-2433 
SAN FRANCISCO 3, CALIF. 
roy mee Brothers 
1122 Howard Street 
UNderhill 1-3527 
SEATTLE 4, WASH. 
Montgomery Brothers 
911 Western Avenue 
SEneca 3270 
SYRACUSE 6, N. Y. 
R. P Smith Co., Inc. 
2507 James Street 
HOward 3-2748 
WICHITA 2, KANS. 
Fraser D. Moore Co. 
Room 211 Derby Building 
352 N. Broadway 
AMherst 2-5647 








ELECTRIC 


ELECTRIC TEMP 
CONTROL. ———~ CONTROLLER 


Schematic sketch of the control circuit in the 
Sarcotrol Model MC-1, Single Unit. Model 
MC-2, Dual Unit, is equipped with two of 
these circuits, MC-3 has 3 circuits. 





Ceeeeccoes co ecescsoces 


ELECTRIC 
HEATER 








Before you buy...Compare 
all Temperature Control Units 
for molds, rolls, cylinders, drums 


OMPLETELY redesigned, the new Sarcotro/ heating and cooling 
unit is fully automatic as shown in the following list of features. 
It maintains even face temperatures by recirculating temperature- 
controlled water at high velocity through molds or roll jackets. 
Check Sarcotrol’s features against any other unit before you buy. 
. ‘ 
Sarcotrol gives you all these features 
~~ Dependability — built and guaranteed by Sarco, makers of tem- 
perature controls and steam traps since 1914. 
No need for special heat transfer liquids — temperature-controlled 
water to 300° F. is recirculated at high velocity in closed 
system. 
Independent circulating systems — the Sarcotrol is available with 
one, two or three independent systems (see above sketch). 
Simple, sensitive control — one knob changes temperature control 
setting; sensitive thermostat (+1°) minimizes temperature 
lags; easy-to-read dial shows both desired and actual tem- 
peratures. 
Automatic selection of heating rate —for fast heat-up; then close 
control. 
Saves electricity and water — the same thermostat regulates both 
rate of heat input and cooling; cuts out both when set tem- 
perature is reached. 
Automatic heater protection — heaters are automatically cut off 
when pump is shut down. 
Many other features — are listed in the Sarcotrol technical 
bulletin. 


> ws. *%* 
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SARCO 


Improves product quality and output 


Please advise if you are inter- 
ested in automatic temperature 
control for molds or for rolls. 
Technical bulletin and case his. 
tories will be mailed to you by 
Sarco Company, inc., Empire 
State Building, New York 1, N. Y. 








DEPEND on FEMCO for the BEST 
DIE CUTTERS AND SPLITTERS 


HEAVY DUTY ROLLER DIE CUTTER 
with AUTOMATIC Load and Unload 


Fully loaded frame and dies automatical- 
ly move onto bed of Die Cutter; parts are 
die cut; frame and dies move off bed; 
die cut parts drop into hopper and tote 
box. Equipment fits FEMCO Roller Die Ma- 
chines with bed sizes 48 x 42; 48 x 72; 
48 x 84. Designed for continuous produc- 
tion trimming of molded rubber goods 
and small automotive parts. 


Single Head AUTOMATIC LEVELING ‘ Sut 
and SPLITTING MACHINE —— nl 
For Polyurethane, Poly- . rs) 
vinyl Foam and similar an . 


Plastic Foam materials. < : Sa oo 
4 _ se a ‘ 


This automatic machine Zs 


requires only one opera- 

tor, man or woman, Lev- 

Table sizes: 45" x64"; 45” x84"; 64" x84"; 
64" x96"; 64” %110"; 84" x110"; 84” x 162”. 


els slabs 12” high, then 
reduces slab to sheets thin 
as %", thick as 2”. 


FEMCO FOUR-IN-ONE 
CONVOLUTION MACHINE 


Combines features of 
Cushion Cutter, Models 
65-78 Splitter and single 
head conveyorized Slab 
Cutter; also mokes corru- 
gated cuts of Polyvinyl 
and Polyurethane stock, 
slabs or rolls. Levels and 
splits slabs (max. 15” 
thick) into sheets as thin 
as %”. Handles slabs 9 
ft. long. Splits roll stock 
thin as ¥%”. 


New AUTOMATIC ROLLER 
DIE CUTTER 


Die Cuts parts from roll stock in 

automatic continuous operation. 

High production. Example: 

This machine has cut foam 

rubber cloth-backed parts 

25 per minute from roll 

stock, using a 6 cavity steel 

rule die. Push button, 

machine automatically 

oPerates until entire roll 

of stock is die cut. 
Available in bed sizes 
72 x 66 and 84 x 72. 


“LLS ENGINEERING 
AND MACHINE CO. 


1734 FRONT ST. CUYAHOGA FALLS, 0 


FEMCO Builds 22 Special 
Machines for the Rubber, 
Plastics and allied indus- 
tries. Write for folders, 
prices on machines 
shown here or in- 

quire about others. 





CAMBRID‘< £ 
SURFAC! 
PYROMETE 2s 
for the 
PLASTICS INDUSTRY 





needle 
model 








@ The routine use of Cambridge Sur- 
face Pyrometers takes the — 
out of surface temperature determina- 
tion. Cambridge Instruments are accu- 
rate, dependable, rugged, quick-acting 
and easy to use. The Roll Model is for 
checking surface temperatures of stil! 
and moving rolls. The Needle Model 
is for insertion into preforms and ma- 
terials in a plastic or semi-plastic state 
The Mold Model is for checking sur- 
face temperatures of mold cavities. 
@ For money-saving and better plas- 
tic-making suggestions, write for Bul- 
letin 3528. It gives detailed informa- 
tion on these instruments. 


CAMBRIDGE 
INSTRUMENT COMPANY, INC. 
3528 Grand Central Terminal, New York 17, W. 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 


ae 








sctron, X-ray or Neutron 


for research or commercial processing 


ARCO manufactures fully-developed, tested electron 

linear accelerators and positive ion accelerators, and also 
offers you comprehensive irradiation services 

and facilities. This service includes assistance in 
establishing irradiation facilities in your laboratory or 
plant and actual experimental investigation and 

processing in ARCO’s Walnut Creek, California irradiation 
facility. Another irradiation facility is being built in 
Rockford, Illinois for the use of Eastern and 

Midwestern organizations. 


At ARCO, your requirements will receive the attention 
of a widely experienced technical group—men whose 
professional careers have been devoted to research 
and production application of radiation. 


NEW CATALOG GIVES DETAILS, APPLICATIONS 
Write today for new catalogs describing ARCO 
accelerators and radiation service facilities. 
ARCO Mark 1-F4 Electron Linear 
Accelerator 


Brief Specifications - ARCO Accelerators 





Electron Linear Accelerators Mark | Series Mark 20 Series 





Electron Beam Energy 2 to 12 Mev up to 50 Mev 

Electron Beam Power 1 to 10 Kw up to 60 Kw 

Max. X-ray Intensity (1 meter) 1.2 x 10° rad/hr 10° rdd/hr 

Max. Fast Neutron Production 2 x 10'/sec 10"*/sec 

Max. Thermal Neutron Flux 10°/cm?/sec 2 x 10"'/cm?/sec 

Max. Capacity (100% Utilization Efficiency) 7,800 Mrad-lb/hr 47,000 Mrad-lb/hr 

Max. One-side Penetration in H2O 
(= 10% dose variation) 3.5 cm 






































Positive lon Accelerators 

High Current Neutron Generators 
Max. Beam Energy 500 Kv 
Max. Beam Current 400 ya 
Max. Neutron Yield (14 Mev - D-T reaction) 10"'/sec 

High Energy Positive lon Linear Accelerators to individual specifications 





























PPLIED 
ADIATION 
ORPORATION 


Walnut Creek, California, YEllowstone 5-2250 Cable ARCO" 














American Agile 
Fabricating 
Equipment 
Opens New 
Fields For 
Plastic 
Application 





Complete PLASTIC WELDING KIT 


“Do-It-Yourself” plastic welding kit 
permits fast, easy fabrication and repair 
of plastic components and weldments. 
Easy to use, the kit contains all necessary 
tools and supplies — 110-V. welding 
gun, 15’ nitrogen hose, Nitrogen flow- 
meter, contour marker, porosity spark 
tester, marking crayon, knife . . . plus, 
two simplified instruction books that 
guarantee successful welding. 





Apply Corrosion-Resistant 
Plastic Coatings With The 
Fluidizing SPRAY & DIP 
COATING UNIT 


This mobile, dual purpose unit 
called the Mark III, permits spray 
or dip coating of metal targets with 
corrosion-resistant coating using 
finely divided polyethylene pow- 


ders. 331” 
consists of metal reservoir, 15” in dia. 
with 24” deep powder bed. It is easily 
moved by one man and can be attached 
to any available compressed air line. 


high x 20” wide, unit 


In addition to the application of poly- 
ethylene powder, the fluidizing process 
can be also used to apply nylon and 
fluorocarbons, thus increasing the flex- 
ibility of the unit. 


Orders filled promptly from stock, or write for further informatior. 


eal p= - 14 
AGILENE WAGILiDE | 


AMERICAN AGILE Corporction 


5461 Dunham Road °* 
(Suburb of Cleveland, Ohio) 


Maple Heights, Ohio 


ne we Mail Address: P.O. Box 168, Bedford, Ohio 





These presses are specially for polyester/glass or asbestos/ 
phenolic or epoxy resins. The 250-ton press shown has a 
table size 8 ft. x 5 ft., daylight 8 ft. and stroke 4 ft. Vickers 
pumping equipment is mounted on the head and the rate of 


closing is adjustable down to very 
slow speed at any point desired on 
the stroke. The tables have tee slots 
for mould securing and are water 


cooled. 


T.H.& J. 


DANIELS 


STROUD + GLOUCESTERSHIRE + ENGLAND A 
Sins” 





290-TON 
LOW 
PRESSURE 
PRESS 








LTD. 














AYLOR-STILES 
PELLETERS 


CUT FROM 1/8th” CUBES 
105” x 5” x 1” BLANKS 
7 


Cut up to 10 TONS of 
PLASTIC PELLETS per hour! 


Practically every plastic manufacturer of 
importance in the United States today is 
using Taylor-Stiles Cutters for dicing its 
stock. In some instances the material comes 
to the machine in a continuous sheet which 
may be up to 131.” wide. In other instal- 
lations, the stock is in the form of rods 
which the 12 or 24 knife head of the 
Taylor-Stiles 700 Series Cutter shears off 
into pellets. Production rates on 1%” cubes 
in some instances is as great as 10 tons 
an hour. 

oe 


Cut 4648 — 
5°x5"xl' SQUARES per MINUTE 


A Taylor-Stiles £224 “LITTLE GIANT"’ Dic- 
ing cutter will cut 21” wide sheets into 5” 
wide strips and then cross cut these strips 
into 5” squares at the rate of 4648 squares 
per minute. 

Other Taylor-Stiles Cutters are used for 
cutting latex. 


JOB ENGINEERED 
KNIVES 


Taylor-Stiles Knives keep their edge for 
amazingly long periods of time. When 
sharpening is necessary, the straight-edge 
design of Taylor-Stiles knives makes for 
quick and easy sharpening. 


TAYLOR-STILES & CO. 


13 Bridge Street 
Riegelsville, N. J. 

















STROMES OVENS and DRYERS 
for the PLASTICS and 
CHEMICAL INDUSTRIES 


ELECTRIC - GAS - Oil - STEAM 


PRECISE TEMPERATURE CONTROL 
FORCED AIR CROSS-FLOW RECIRCULATION 
ECONOMICAL e SAFE « DEPENDABLE 


MODEL EBD SERIES 
Single Row, Roller Bearing. Temperatures 
to 350° F Max. Preheating and/or refin- 
ing plastic pounder and pellette for com- 
pression and injection molding processes 
and many other applications. 


MODEL SBE SERIES 
Applications: curing, baking, drying, test- 
ing, aging, pre-baking and sintering. 
Processes: Teflons, silicones, reinforced 
fiberglas, etc. Available with temperatures 
to 1100° F. 


MODEL EID SERIES 


Double Row, Roller Bearings. Insulated 
drawers front and rear. Available with 
wider single doors for plexiglass and 
other applications. Maximum temperatures 


MODEL SFE SERIES 
Curing polyester and fiberglas laminates 
and reinforced plastics on steel and plas- 
tic molds, etc., temperatures 100°-550° F. 
Available with temperatures to 1000° F, 





Send for brochure of the STROMES SYSTEMS line of INDUSTRIAL OVENS. 


STROMES SYSTEMS, INC. 


“INDUSTRY IS OUR CAREER” 
411 East 108th Street @ New York 29,N. Y. 


Selected territories available for sales representatives 
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Engineered to 
your present needs... 
Designed for 


your future expansion... 


Backed by this record of leadership 
the line either new or fully redesigned within the last 
four years 
neered into each of the six injection models you will find: 


REED-PRENTICE 


Affiliate of 


COREE EERE EERE EEE EEE EEE EEE EEE HEHE EH EEE EE EEE HEED 


WORCESTER 4, MASS. 





A FUL 


To help you keep pace with the plastic industry’s rapid expansion, Reed-Prentice 


carries on a continuing program of engineering research and development. As 


one result of this pioneering, the REED line is now the first offered by any 


manufacturer to bring you both injection molding and extrusion equipment. 


Check this timetable and you will see why, over the 
last four years, eight REED engineering advances have 
pointed the way to faster, more economical production. 


150T 20/24 oz. 


fast, dependable. 


REED designed... rugged, 


175T — 4/6 oz. REED... introduced for high- 
speed, automatic molding. 

100T — 16/20 oz. REED... offered extra-capac- 
ity operation. 


New REED-SPEED heater, with tapered spreader 
design, brought faster, more thorough plas- 
ticizing. 

300T A-1/2/16 oz, REED. . 
that helped slash molding costs. 


New 275T — 8/10 oz. REED... with higher 
speed, more capacity, greater versatility. 
600T — 32 oz. REED... 
sign increased speed 72%. 

REED Autoflow marked the Reed-Prentice entry 


. a complete redesign 


new injection end de- 


into extrusion with a revolutionary new prin- 
ciple of operation. 


every machine in 


you can expect top value in a REED. Engi- 


© Versatility .. . with positive mold clamping pres. 
sure that minimizes flash, adjustable mold clampin 
stroke, and provision for fully automatic operation 


¢ Fast plasticizing .. . REED-SPEED heater, sta; 
ard on all machines, gives you top capacity and spe 


© Ease of operation ... with centralized contr 
and hydraulic adjustment of die space and plung 
housing. 


® Rugged construction... because fabricat 
steel bases are built for extra strength and rigidity 


e Safer ... with interlocked front safety door a 
large rear guard. 


© Simple to maintain .. . manifold type valy 
mountings and complete accessibility of all parts 1 
duces maintenance problems. 


In the new REED Autoflow extruder, you get five distinct 
advantages over conventional machines. The Autofl 
gives you greater output in pounds per horsepower pe: 
hour, plus outstanding ability to color and compound 
Its precise speed and temperature control, combine 
with balanced working pressures and fast through-pu' 
at the plasticizing area, mean a more even flow of highe: 
quality product, especially when you are working wit! 
heat-sensitive materials. 


At Reed-Prentice headquarters, there is a 5l-man Engineering 


staff devoted to further development, application and testing 
of equipment. This backs up the coast-to-coast REED sales and 
service organization, helps assure you of getting better equip- 
ment specifically designed to your present and future needs. 


BRANCH OFFICES: NEW YORK + CLEVELAND + CHICAGO + BUFFALO + DAYTON + DEARBORN + KANSAS CITY + LOS ANGELES 
REPRESENTED IN CANADA BY: BARKER INDUSTRIAL EQUIPMENT, LIMITED, TORONTO 


FULL REED INJECTION LINE 








PACKAGE 


MACHINERY COMPANY 
















13% 










REED LINE 


. 


eee eee eee eeeeeeeseeee 
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BOOTA—12/16 oz. 





275 300 400 





54-10%” | 72-1242” 8-14” 
2242 x 25” | 29x 3242” 38 x 36” 45 x 40” 
3%” ” 42” 5” 
11% x 14%” | 15 x 20%2” | 2342 x 2342" | 222 x 2542” 














125 150 175 200 





120 125 130 135 dag 
REED AUTOFLOW 100-H EXTRUDER 
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FLAWLESS MOLDS for... 


INJECTION 
COMPRESSION 
TRANSFER 
FIBERGLAS AND 
PREMIX MOLDING 


+ This sharply detailed television mask mold 
was expertly made by Anson—wusing o 
16 x 30 Cincinnati Hydrotel, working from 
blocks measuring 5 x 29 x 40 inches 


@ Anson precision-engineered molds give That’s why so many automobile, refriger- 
ator, radio, television, and small appliance 
Rates manufacturers, from all over the country, 
parts. . : 
specify Anson molds for their products. 
Anson’s industry-famous polishing depart- , : ‘ ry’ : 
© Am : . ne Write today for further information to 
ment can be relied upon for mirror-like op- ; 
tical finishes. 
ANSON TOOLS & GAGES, INC. 
@ Anson design engineers have all served for- 
mal apprenticeships in the tool and die industry. 


ultra-smooth surface finishes to your molded 


1504 W. 12th St., Erie, Pa. 


@ Anson maintains a wide range of specialized 
equipment for all types of molding problems. 
@ Anson has a long established reputation for 
prompt delivery. 














STEAM ELECTRIC 
OL WOODEN 


. SHELLS -ROLLS- CORES 


HEATING COOLING 
or HEATING and COOLING 








PLATENS 
HOT PLATES 


Quality... at A price “octedeee' | Sisco as 
Deliveries . . . to sauisry your duty rolling ond ; conan antiad 


offers the maximum 


MOST URGENT NEEDS in long-life service. * CAPPED SQUARE SHELLS 
These cylinders are all available in standard diameters or can 
We offer a complete THERMO ENGINEERING SERVICE be supplied on order to meet your individual specifications. 
O. E. M. Arrangements Available 
SIMPLE DIE SETS meee )6©6 CYLINDER MFG. CO 


HAWTHORNE, N. J 


CUSTOM ENGINEERING CO. ||| [aaa 


P. O. Box 1343 e Phone 0-1335 e Erie, Pa. 
a 


OPTIONAL TYPES 
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a | h t Combined to ensure high 
speed operation and top 
™ quality extrusion of piping, 
sheeting, miscellaneous 
0 [ n t p r S t 0 sections and insulation or 
p sheathing of cables, these 
ra a outstanding features are 
r found on all large models 
of the Shaw Plastic Extruder 
range. When you install 
Shaw equipment, you 
install dependability. 
Shaw’s experience in the 
manufacture of plastic 
machinery is as old as the 


water cooled screw and feed box Industry itself. That’s why 
you can rely on Shaw 


equipment to do the job 
perfectly. . 

all-electric 

heating in separate zones 


variable speed drives 


screw speed 
indication 


special long 
screw of high 
efficiency design 


full 
temperature 
indication 


proportioning 
temperature control 


supported barrel end 
and transportable dieheads 














quality engineering 


plastic extruders 


for 


quantity production 


FRANCIS SHAW (CANADA) LTD GRAHAMS LANE BURLINGTON ONTARIO. CANADA 


TELEPHONE NELSON 4-2350 TELEGRAMS CALENDERS BURLINGTON ONTARIO 


FRANCIS SHAW & CO LTD MANCHESTER 11 ENGLAND TELEX 66-357 











TOGGLE CLAMPS 
PRODUCTION 


Any time you need a work-holder for piastic parts for shaping, cementing or any other phase 
of processing, you will find a DE-STA-CO Toggle Clamp to fit the need! Further, DE-STA-CO's 
bring you extreme flexibility in fixture design! 


Also 


many Clamps are available in aluminum (for lightness) as well as steel 


Air-operated 


Clamps are among the many new and original models which are also now available 


For complete 40-page DE-STA-CO catalog, full information on any Clamp or for assistance on 


any tooling problem 


CALL ON YOUR NEAREST DE-STA-CO STOCKING DISTRIBUTOR! 


ALABAMA 
Type & Supply ¢ 
N. 6th Avenve 


mingham 4 


ARIZONA 


CALIFORNIA 
Wright & C 
Abby Streeet 


Fresnc 


Norman § 


1341 
Norman Wright & C 
625 N. Alvarado 
Los Angeles 26 
Wright & Co 
1015 Folsom 
Son Francisco 3 


&C 


Street 


Norman 


Street 


Norman $. Wright 

1102 T. Street 
xcramento 14 
COLORADO 
Service 


3900 


Denver 


Aviation 


Suoply 
Jister 


GEORGIA 


Pye-Barker 
31 Pryor 


Supply C 
Street, S.W 
Atlanta 3 


ILLINOIS 
eorge A. Rieke C 
Pedersen Bros. Tool & Supply Co 
623 W. Washington Bivd 
Chicago 6 
INDIANA 
supply & Too! Co 


Senate Avenue 
jianapolis 4 


140 § 


IOWA 
be Machinery & S 
401 E. Seco 


yvenport 


KANSAS 
H-H Tool & Supply C 
17 So. St. Francis 
Wichita 2 
KENTUCKY 
De-Qu-Ko, In 
212 Eiler Avenue 
Louisville 14 
MASSACHUSETTS 
F. H. Robertson Co., In 
420 Broadway Avenve 
Malden 48 


MINNESOTA 


Northern Machinery & Supply Co 477 
S 


2001 Washington Ave 
Minneapolis | 
MISSOURI 
Ernst Machinery Co 
1606 Ook Street 
Kansas City 4 
H. ©. Monahan 
1007 Yale Avenue 
St. Louis 17 
NEW YORK 
Root-Neal Co 
64 Peabody Street 
Buffalo 2 
Acme-Danneman Co In 
45 West 18th Street 
New York 11 
Tool & Die Supply 
17 S Iver Street 
Rochester 11 
M. J. Kelly Supply Co 
323 E. Water Street 
Syracuse | 
OHIO 
Die Supply Company 
1400 Brookpark Road 
Cleveland 9 
Die Supply Sales Co 
311 Vermont Street 
Dayton 4 
F. N. Cuthbert, Inc 
2909 Detroit Avenue 
Toledo 10 


OREGON 

Norman S$. Wright & C 
3607 S.W. Corbett St 

Portland 1 
PENNSYLVANIA 
Poul J. Fleming & 
907 W. Wagner 
Philadelphia 4) 
TENNESSEE 
Mr. Ralph Landrum 
1211 4th Avenue 

Nashville 10 


Lewis Supply Co 
77 S. Main Street 
Memphis 2 


TEXAS 


Tool Supply & Engr. C 
1901 Canton Street 
Dallas | 


Industrial 


Dolan Sales 


5506 Lawndale Avenue 


Houston 23 


WASHINGTON 
Norman S. Wright & C 


235 Ninth Avenue, North 


Seattle 9 
Norman S. Wright & C 
125 S. Stevens 
Spokane 4 


WISCONSIN 
Triplex Supply Co 
830 N. Third Street 

Milwaukee 3 


ONTARIO 
Williams & Wilson itd 
11 Front Street, East 
Toronto | 
Williams & Wilson Ltd 
1465 Tecumseh Blvd., E 
Windsor 3 
QUEBEC 
Williams & Wilson Ltd 
544 Inspector Street 


Montreal! 3 


DETROIT STAMPING COMPANY 
327 MIDLAND AVE. + DETROIT 3, MICH. 








Ss 
JOANNA~— 
STOCK SHELLS and 
SHIPPING CORES 


can cut your inplant 
stock winding and ship- 
ping costs! 


A 


3 different types 


A—Aluminum MILL ROLL and WINDING 
CORES . . . for lightweight inpiant 
stock winding 

Easy-to-han.lle cores, yet exception- 
ally sturdy for rugged material wind- 
ing applications. Cores have square 
hole insert of steel tubing—which 
will not wear. For any type shaft. 
Diameters up to 10” O.D., any de- 
sired lengths. 


gl 


B—aAll-Steel MILL ROLL and WINDING 
CORES . for heavy duty inplant 
stock winding 

Rugged, life-time cores, made of 
durable steel tubing. Ends will never 
wear! Furnished with any size tubu- 
lay steel insert for fast, easy locating 
and winding on any type shaft. All 
sizes up to 6” O.D. 


C—Metal End PAPER CORES .. . for 
low-cost, safe shipping of all types of 
plastic materials 

Lightweight, low-cost, returnable 
cores with welded, reinforced ends 
—of 16 and 20 gauge steel. Ends 
have 114” opening for square bar. 
Standard dia.—31/.” O.D. with 4" 
wall, any desired length. 


STOCK Let experienced 
B) CORE SPECIALISTS 
save you time and 
money — whatever 
your inplant or 
shipping problems. 
You always get 
prompt service — 
even for special 
custom-made 


JOANNA 
SHELLS (A, 
save time and 
protect 
in all 
stock winding ap- 
plications. JOAN- 
NA SHIPPING 
CORES (C) pre- 
vent damage in 
transit — plastic 
sheeting, etc., 
stays in factory 
fresh condition. 


materials 
inplant 


QUOTATIONS TO- 
DAY! 
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Phone CAnal 6-6166 


PRODUCTION METAL PRODUCTS ixc 


421 


N. SANGAMON STREET, CHICAGO 22, Ill. 











; GHEE S ENGINEERS AND BUILDS 

OMPLETE TAKE-OFF EQUIPMENT FOR 
PLASTIC CALENDERS +» COOLING TRAINS 
AND PLASTIC WINDERS + POLYETHYLENE 
EXTRUSION -LAMINATORS 





Model 40 Continuous center winder with automatic 


start for high speed controlled plastic winder 








e wall cooling drums 
and slitting attachment 








\ THE BLACK-CLAWSON COMPANY 
PL-450 Polyethylene 


DILTS DIVISION * FULTON, N.Y. © LYRIC—2-4265 Laminator 


Ne 




















PATENTED 
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OF RUBBER and 
VINYL FLOORING 


* 
RUBBER COMPOSITION 
and KINDRED PRODUCTS 


* 
EXTRUDED, MOLDED and 
LAMINATED PLASTIC SHEETING 


* 


INSURES UNIFORMITY with PRECISION ACCURACY... VERY THIN FLEXIBLE and 
001" TOLERANCE, VASTLY INCREASED PRODUCTION HIGHLY ABRASIVE MATERIALS 


* 


S.% “= 


Eliminates dirt and grit. Handles thick or thin materials up to 50 ile camden, Wf cteiinahte to ober pre 


inches wide with sufficient H.P. for sizeable cuts. Provided with duction, can save you many thousands 
of dollars through faster, better process- 


variable feed suitable for a wide range of materials. Built-in knife 
ing. Let us consult with you concerning 


| 
: 


" 


grinder and other features for minimal maintenance. any possible application 


BUSS MACHINE WORKS Piener Specialists Since 1862 


300 EIGHTH STREET, HOLLAND, MICHIGAN 





Pay NEW fe) g-1-}—wm oe [-1-j [fe 
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It’s more economical to own and operate a D-K Hi-Speed Molding Press. By u 
a combination of air and hydraulic pressure with simplified, self-con: 
hydraulic system, expensive separate pumping units are eliminate 
result is a press with a larger, more accessible workin; 
positive control with fine adjustments on both fast and slow closing speeds 
a smooth flow of power. Extremely fast closing speeds are achieved, facilitati 
use of more highly catalyzed resins and a faster curing cycle, 


LOW INITIAL COST... through simplified design, skillful engineering and 
a the elimination of complicated mechanical devices, 


7 LOW OPERATING AND MAINTENANCE COSTS... Power requirements are 
less by utilizing a combination of air and hydraulic pressure 
with a minimum of moving parts, 

















VERSATILITY . . . Stroke, daylight openings and pressure can be furnished 
in a wide variety of combinations; platen, heated or cold, 
can be furnished to customer’s specifications, 


Write today for illustrated brochure giving complete details 


Potent Applied for 




















| Check Actual Stock Temperatures 
Quickly 


Accurately 
With T-E’s Three-Unit Package 








For fast, convenient and 
highly accurate quality con- 
trol of plastic extrusions — 
T-E’s three-unit, tempera- 
ture measuring package is 
ideal. With it you can check 
actual stock temperatures 
—and then correlate these 
to controllers for correct settings. it helps you avoid production losses during 
start-up or when ambient conditions vary. The package includes T-E’s (1) “Plastic 
Melt” thermocouple, (2) “MiniMite’’ Portable Pyrometer Indicator and (3) exten- 
sion wire with jack connector. With the “Plastic Melt” thermocouple installed in 
the extruder, the “MiniMite” can be connected in seconds to provide a rapid 
reading. Accurate to 4% of 1% of scale range, the four Ib. “MiniMite” can also be 
used to check other thermocouples or to calibrate controlling instruments. 


“MiniMite” Pyrometer indicator Write for Bulletin 3-P. 


Thermo Electric G.inc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. T-E’s “Plastic Melt” Thermocouple 





COURTESY—NATIONAL RUBBER MACHINERY CO. 
Checking stock temperature with T-E’s three-unit package 





























AUXILIARY MACHINES FOR 
HANDLING EXTRUSIONS 


While what occurs inside the extruder has a great effect on the finished extru- 
sion, you cannot overestimate the importance of the handling it receives once 
it leaves the die. Cooling, tension, take-up and spooling all have a decided effect 
on the success or failure of your operation. Progressive machines for these opera- 
tions have been widely acclaimed for their reliability, for their ease of adjustment, 


and for their ability to reduce scrap losses. 





A ANTI-WRINKLE SLAT EXPANDER 


Smoothes out plastic film and fabrics during continuous roll 
operations. Expander slats move outward from center, press- 


A SPOOLING MACHINE 


[his unit neatly winds extruded strips such as shoe welting, 
lacing, tubing, and strip gaskets onto spools. The standard 
model handles a 12” diameter spool, 12” wide. Adjustable ing out any creases or wrinkles in the web. Permits opera- 
traverse for different width extrusions insures even wind- tion of processing machinery at higher speeds. Delivers tight, 
ing. Diameter build-up is compensated for by dancer rolls neat rolls, improves printing register, cuts reject losses. 
which maintain constant linear winding speed and uni- 


form tension. The drive has a speed range from 20 to 1. 


FASTER COLOR MIXING AT THE EXTRUDER w 


Progressive has developed 
a new mixing method for 
extruders who want fast 
color changeovers with 
minimum waste material 
and minimum downtime. 
This method eliminates 
the necessity for stopping 
the extruder for cleaning, 
or for making any altera- 
tions in the extruder set- 
up 








The Progressive color mixer fits the hopper of any ex- 
truder. It feeds and mixes neutral dry-blend powder and 
carefully measured portions of color chips. The delivery of 
the unit is matched to the extrusion rate. Full details on 
this cost-reducing device are available on request. 


r 


A AUTOMATIC BATCHER 


Just load the magazine of the Progressive 


RIGID PIPE PULL-OFF 
Automatic Batcher with cardboard tubes “ 


and set the desired number of yards per This machine pulls pipe from the diet at a uni- 
tube on the ocntrols. Then, without re- form rate. Six paired rubber covered pull rolls 
quiring additional attention, other than and adjustable spring-loaded hold down rolls 
the replenishment of the tube sunny distribute tension over a length of pipe. The 
r aa ; pply, hold down rolls have quick toggle release for 
the Automatic Batcher will wind the starting the pipe. The standard unit accommo- 
proper yardage, cut off the film and start dates up to 8” O. D.; the roll assembly is ad- 
winding on a new tube! justable for various other diameters. A 20 to 1 
; i range electronic drive powers the ma- 
chine, 


° . ° Progressive also manufactures film 
= ro g ressive mac h ine co., Inc. takeups, cut-off reels and slitters, 


film rewinders, and other machines for 





Specialists in Plastic Film Handling Equipment : , : 
198-202 East 25th Street Paterson 4,N. J, Plastics extrusion and film handling. 
New England Sales Rep: Barrett & Breen Co., 80 Federal St., Boston 10, Mass. 

















BARBER 
COLMAN 


400 Series Capacitrols are avail- 
able in six control forms 


Full plug-in Wheelco design is 
demonstrated by removal of 
measuring system 


Mode! 297 offers finest low-cost 
temperature control 


Typical control center provides 
multi-zone heat control for mold- 
ing machine 


In plastics... 
it’s WHEELCO 
for the “‘extras’’ 


that really count 


Here are three outstanding 
“extras” available to every user 
of Wheelco instruments 
throughout the plastics industry- 


1. Advanced design features — plug-in 
components, flexibility of operation, 
use of standard components for easy 
maintenance, etc. — all combined 

in the most complete line of top-quality 
instruments available. 


2. A nationwide, factory-trained 
sales and service engineering 
organization, working closely with 
machinery builders and users. 


3. Training programs for instrument 
technicians and supervisors conducted 
regionally by broadly experienced 
Wheelco instrument engineers. 


Throughout the plastics industry, 
instrument men and production 
executives agree that it pays to see 
Wheelco first whether you need a 
single instrument or a complete control 
center. Get more details by writing 
today for your copy of Bulletin F-6485, 
“Capacitrols for the Plastics Industry.” 





BARBER-COLMAN COMPANY 


Dept. U, 1589 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. U, Toronto and Montreal, Canada 


industrial Instruments * Automatic Controls °* Air Distribution Products 
Aircraft Controls * Small Motors * Overdoors and Operators * Molded 
Products * Metal Cutting Tools * Machine Tools * Textile Machinery 





(7, Leading mfrs 
NOSTRA oe 
GRINDING EQUI 


for over 90 years 


© 1 pint to 150 
gal. sizes. 


#41L-10 Gal. Double Arm Kneader with two speed bret 
motor. Jacketed trough and metor operated lift optiona! 


© 4010, 6 
14, 9x24, 1? 
x30, 4x0 
16x40 sizes 


FSITC-14" x 32" High 
Speed Three Roller Mill. Hydraulic o¢ 
justment and pressure recording gauges 
optional. 


#30C-50 Gal. Heavy Duty Change Can Mixer. 
Adjustable outer scraper, cover with charg- 


© 8, 16, 20, 50 and 
60 gal. sizes. 


130-250 Gal. Chany. 
Tank Mixer with hydrov! 

raising and lowering ond 
variable speed motor. Vor 
ious type stirrers and 
high speed impellers op 
tional. 


* 80,150 and 
250 gal. sizes. 


#130EL-1 Gal. Double Planetary type 
Change Can Mixer with shearing action 
stirrers, and variable speed reversing 
type motor. Jacketed cans and 
portable trucks for cans optional. 


© 12,3, 4,6, 15, 25, $0, 65, § 
85, 110 and 150 gol. sizes. 
Write for complete information on these or other 


equipment 


me @ 


CHARLES ROSS & SON 
COMPANY, INC. 


150-152 CLASSON AVENUE, BROOKLYN 5, NEW YOR 
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w YORK 


FRENCH HYDRAULIC 
PRESSES 


for Compression Molding, 
Transfer Molding, 


Laminating 


Many optional features offered 


on our standard line of presses. 


FRENCH 


STANDARD SIZES « HOT PLATE PRESSES 
FRENCH OIL MILL MACHINERY CO. 
TABLE OF PRESSURES PER SQUARE INCH OF PLATEN AREA 





STANDARD PLATEN SIZES 


30 32 36 40 42 





x , x x x 
. 


30 32 36 40 42 


DIAMETER 


POUNDS PER SQUARE INCH OF PLATEN AREA 





615 Ton Compression & Transfer 
Molding Press 

25” Diameter Ram 

2500 P.S.I. Working Pressure 

24” Stroke 

36” Daylight 

32” x 32” Pressing Surface 


\ll sizes, up to 5000 tons, oil or water, self- 
contained or for use with accumulators. 


Patented features of the side plate construc- 

tion press illustrated offer several advantages 
ver column construction. The accompanying 

table shows standard sizes available in both 
lumn and side plate presses. 





THE FRENCH OTL MILL MACHINERY ©0. 


(HYDRAULIC PRESS DIVISION) 


} illus ed bulletin. 
Write for illustrated ae ae Sieeiaiahiaels 




























for the 
Plastics Industry 





The MIKRO-PULVERIZER— 
for granular or fine grinding 


The MIKRO-ATOMIZER— 
for ultra-fine grinding 


Minro. 


PULVERIZING - 









AIR CONVEYING - 


GRANULAR 
MATERIALS 


These MIKRO-D units are engineered to improve mold- 
ing compounds and synthetic resins by perfect blend - 
ing, fine grinding or controlled granulation to uniform 
particle size. In addition, they assure excellent results 
in grinding scraps and flashings. 


THE MIKRO-PULVERIZER—a dustless pulverizer for 
dry or liquid milling, granulating, fine grinding and 
blending . . . no fans, cyclones or separators. Recent 
developments make it even more efficient in handling 
of heat-sensitive materials. Bulletin 51A. 


The MIKRO-ATOMIZER—a 3-functional mill that 
pulverizes, air-classifies and conveys material in one 
operation. Cool, highly compact, it eliminates air con- 
veyor, bucket elevator and screw conveyor. It is a 
mechanical, screenless pulverizer for production of 
smooth, ultra-fine powders in the 1-25 micron range. 
Bulletin 51G. 

Also—the new jet-action MIKRO-PULSAIRE Collector 
mum dust recovery 
Collector, standard of the reverse jet-ring type dust collectors 


PULVERIZING MACHINERY DIVISION 


Metals Disintegrating Company, inc. 
30 Chatham Rd Summit, N. J 


DUST COLLECTING EQUIPMENT 


for opti- 
lowest maintenance costs. And, the MIKRO- 











Do you know all 
the latest ways to cut 






your packaging costs? 






Are you familiar with 





new developments 






in package design that 







stimulate retail sales? 






Are you sure 







you’re using the best 





kind of package to protect 





your product from damage? 















If you had to answer “No” to any one of 
these questions, it’s likely that you’re un- 
necessarily losing money every business 


day. 


Fortunately there’s an easy way out: 
MoperN PACKAGING magazine! It’s the 
world’s most authoritative publication de- 
voted exclusively to packaging problems 
and their solutions. It analyzes all of the 
newest developments in packaging—ma- 
terials, machinery, design and production. 
It reports each of the latest ways to mer- 
chandise packaged products of all types, 
from frozen foods to monkey wrenches. 


The cost of an annual thirteen-issue sub- 
scription—including the giant annual En- 
cyclopedia Issue—is only $7.00 in the 
U.S., its possessions and Canada; $20 else- 
where. You can begin yours today simply 
by writing us on your business letterhead. 
We'll bill you later. 


MODERN PACKAGING 
MAGAZINE 


575 MADISON AVENUE, 
NEW YORK 22, N. Y. 
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Dries as 


ds 
D.W Hopper D: er 


and NEW combinati, 
automatic Je; 
HOPPER LOADER 
7 










for all EXTRUSION and 
INJECTION machines... 


® Dries and preheats material at 
less cost than with conventional 
drying ovens. 





More production because of 
properly controlled material con- 
ditioning—fewer rejects. 


Compact size saves space. In- 
stalled in minutes on any stand- 
ard extrusion or injection 
machine. 


Dries and preheats as it loads. 
Requires no compressed air. 
Thousands proved in use. 


Available for any size installation, 
large or small. 
Write today for full information. 












Typical installations 


18208 W. McNichols — Detroit 19, Michigan ~ KEnwood !-8877 
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@ | | 
For Flawless Blown Film 
complete installations for lay-flat tubing ey 
up to 55‘’ double width bs oe _ 
Se ee 
iA ; 

For Uniform Flat Film = - — 






complete installations for flat film 
up to 60°’ width, incl. combined 
take-off-trimming- and wind-up 
equipment 





A-Reifenhauser 
MASCHINEWNFABRIK 


TROISDORF «© WEST. GERMANY 


NOW- improve your, 
molding production! ima. 


OPERATIO 


— WITH THE SENSATIONAL NEW | UP TO 6 CYCLES 
PER MINUTE 


DEMATTIA = °ix: 
BY AUTOMATIC 


SERIES M PRE-PACKING 


*Dry run cycle 
accomplished 


= 
4K ; F] by adapters 
a4 | eae for smaller 
od capacities 


RS a ae 
an : | “e 


EXPERIENCE-DESIGNED 

TO SAVE YOU TIME AND MONEY 

the new Model M Molding Machines are another 
step forward in molding production. These high 
efficiency injection machines help you meet com- Available in 8 and 12 oz. 
petition... are expressly designed to increase your Models. The De Mattia Line 
molding production and cut your molding costs. also includes 4 oz. Verticals, 
Series M machines offer fully hydraulic operation, 4 01. Horizontals and Various 
up to 6 cycles per minute on smaller shots and shots Models of Scrap Grinders. 
up to 160unces by means of automatic pre-packing! Write for Illustrated Bulletins. 


De MArria wacnine and toot. co. (avon 


CLIFTON, N.J. » N.Y. Sales Office: 50 Church St. » Cable Address: Bromach, N.Y. Calm 7 





ERIE ENGINE & MFG. CO. 


tot prices and delivery 


HYDRAULIC 


¢¢ PRESSES 


for RUBBER and PLASTICS PROCESSING 


MILLS -- 


for the RUBBER and PLASTICS 
INDUSTRIES 


EEMCO mills for mixing and compound- 
ing rubber and plastics are available in all 
sizes from laboratory mills up to and in- 
cluding 84” mills in standard or custom 


units. 


REINFORCED PLASTICS MOLDING 


EEMCO heavy duty hydraulic presses are 
also available in a complete range of sizes 
from the 12” x 12” 42 ton laboratory press 
up to any size required. EEMCO designs 
and builds special presses to meet the 
customer’s requirements. 











j 
/ 


EEMCO furnishes complete instal- 
lations for reinforced plastics mold- 
ing—presses, hydraulic units, pre- 
form machines, roving cutters and 
ovens. j 





Call or write us for complete details. We will be glad 
to discuss your “Mill and Press problems’’—of course, 
at no obligation to yourself, 








—fFIVE.- ERIE ENGINE & MFG. CO. 
eg 951 EAST 12th STREET, ERIE, PA. 


MILLS @ PRESSES @ LOADERS @ LIFT TABLES @ PLATENS @ PREFORM MACHINES e ROVING CUTTERS 





} oz. to 160 ozs. 


injection machines 
This fine up to date range of machines 
includes the IN-LINE Preplasticiser for 
close control of critical moulding factors; 
the increased plasticising capacity of the 


THE PECO IN-LINE PREPLASTICIS: 


THERMAX chamber ensures faster THE PECO THERMAX PLASTICISING CHAMBER 


injection speeds. Both types of machine 
are designed to operate with a standard 
locking Unit and will meet the demands 
of the most discriminating moulder. 





THE BLACK-CLAWSON CO., INC. 
DILTS MACHINE WORKS DIVISION 
FULTON, NEW YORK. TELEPHONE: 2-4265 


Illustrated literature and full specifications will be sent on request 


injection moulding and extrusion machines 


PECO MACHINERY SALES (Westminster) LTD., 28 Victoria Street, London, S.W.!. Tel: ABBey 1793 
WORKS: THE PROJECTILE AND ENGINEERING CO., LTD., Thessaly Road, London, S.W.8 
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(PECO 


PRODUCE 


A 





for equipment, parts, panels 


bins, etc. 


Fast, on-the-spot marking 
with portable engraver, 
operated by unskilled 
labor. Engraves plastics 
or metals directly or 

On engraving stock.* 

Big savings on short 
runs, “one-shot” jobs, 
hurry-up jobs. 17,000 
Engravographs in use. 


Patented features ® Adjustable for 15 ratios 
*® Automatic depth regulator © Self-centering holding vise 
® Adjustable copy holders 





a; top tility and durability, use GRAVOFLEX chip-proof flexible 
plastic, tominated in contrast colors. No filling. Easily sheared, 
bent, formed, punched. Costs less, lasts longer. Send for sample. 


Send for booklet JE-1 


- > 2 13.19 UNIVERSITY PLACE 
new hermes encravinc machine corp ne Youn & w ¥ 


gEST HEAT SOURCE | ' 


FOR PLASTIC MOLDING 
ira a 


Steam Generator 


Speedylectric 


In this plant making plastic printing plates, each press 
has its own Speedylectric steam boiler, Each press is 
independent of the others, and each gets steam at the right 
temperature and pressure. There is no big boiler to waste 
power when only one or two presses are needed, and it 
takes only minutes to bring a press up to temperature 
for a rush order. 

For every plastic molding operation, a Speedylectric 
steam generator is the ideal answer. Using the most 
economical method of generating steam electrically, its 
design eliminates low-water hazard and practically re 
moves the need for attendance. Maintenance is nil, and 
there’s no risk of fire or explosion. Sizes from 2 to 60 Bhp, 
15 to 500 psi and higher. Requires 220, 440, or 550 \ 
A.C. UL listed, ASME Code. For more information 
write Pantex Mfg. Corp., Box 660S, Pawtucket 8, R. I. 





Additional copies of the 
famous, authoritative 
Plastics Properties Chart 
available to subscribers 


in limited quantities 


Order now .. . don’t delay! 


rhis clearly printed, wall-size chart contains es- 
sential data on the physical, chemical, thermal, 
electrical, and molding characteristics of all com- 
mercially available thermoplastics and thermo- 
setting plastics. The identical chart is included 
vith this copy of the Encyclopedia. 


Vhile the charts last, they are available at 


} ich. 


Vo COD’s. Cash or check with order, please. 


Industrial Magazine Service, Inc. 


Madison Avenue New York 22, N. Y. 


newest advancement 


in HEAT SEALING 


Cosmos electronic Heat Sealers 
With exclusive COSMO-CHROME 
USA PAT. NO. 2747646 





@ Performs any _ standard 
heat sealing operation. In 
addition, it seals different 
colored edges, and seals three 
dimensional appliques in sev 
eral different colors in a 
single operation. 

Has more working power 
than any other machine with 
the same rating. 

That’s why more than 90% 
of our customers who have 
been using heat sealing ma- 
chines of other makes switched 
to Cosmos. 


Ask for details and sealing samples. 


Cosmos Electronic Machine Corp. 


656 Broadway, New York 12, New York 
Telephone GRamercy 7-7700 

Distributors from coast to coast and all over the world 
Write for name of distributor in your area! 





DEVILBISS 
CATALYST SPRAY EQUIPMENT 


(Eliminates pre-mix and pot-life problems) 


When your spray requirements call for a simplified, effi- 
cient application of catalyzed foams or coatings: 
polyester laminates ¢ epoxies « iso-foams (urethane and poly- 
ethers) « converted varnish ¢ wash primers (zinc chromates ) 
look to DeVilbiss for a complete line of spray equipment, 
technical experience, and research facilities. DeVilbiss 
engineers will be glad to analyze your application prob- 
lems. Write the DeVilbiss Company, 290 Phillips Avenue, 
Toledo 1. Ohio. 


~ | pas: | : & » 
re Spray Booths Hose and 
| Connections 


 S Spray Guns Air Compressors ; 

New DeVilbiss High-Volume Catalyst Spray Gun—Model P-JGC-504 
Air and Paint Heaters and Respirators Complete 

Fluid Regulators Material Tanks and Hoods Finishing Systems 


FOR BETTER SERVICE, BUY 


DeVitsiss 





THE DeViL_BISS COMPANY, Toledo 1, Ohio 
Barrie, Ontario ¢ London, England 
Branch Offices in Principal Cities 





Solve 
YOUR CUTTING PROBLEMS 


th 
Hobbs Shears and Cutters 


Cut accurately, easily through paper, plastic, 
cloth, leather, etc., from rolls and sheets. 


— & 


BENCH SHEAR — Cuts widths up to 10’. 
Twelve sizes available (without gauges) to fit 
any production set up. Special tables and 
gauges made to order. 


UNIVERSAL SHEAR — Complete with 
table, has accurate gauges for cutting mate- 
rial into clean, uniform strips — Ve” to 20” in 
width. Six sizes 30” to 60”. 


JACQUES JR. CUTTER (all metal) 


lighter, less expensive, has automatic material 
holder. Cuts 12” to 36” widths. Table and 


bench models. y wt Xs ELECTRIC HEATERS 
POWER SHEARS to cut widths up to 60” 3 of All Types 


at speed of 85 cuts per minute — automatic 
or semi-automatic. Details on request. 


= 


r e For Machine Parts 
Write for i 
rite for literature wiepens ® For Liquids 
| HAND & POWER e For Air 
| SHEARS : ALSO SPECIAL REQUIREMENTS 
| LITTER my 
48A Salisbury St., Worcester 5, Mass. | p.. na 4 FTTTITITE Tt ne 
CORNER CUTTERS | |) me a, 417 CANAL ST., NEW YORK 13, N.! 


Representatives in Irvington, N. J.; Chicago, Ill.; 
Cleveland, Ohio; Greenville, S. C.; Toronto, Ont. 
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WEi/ Single Worm 
Production Extruders 


LS 


Designed and manufactured to super- 
strength, increased output standards 
under the same strict and experienced 
engineering quality control always asso- 
ciated with W.E.I. Dual Worm com- 
potnder-extruders. Ideal for continuous 
operation processing of most impor- 
tant thermoplastics. Write for catalog 
No. 642. 





See Miller Bulletins A-105 (Air) and H-104 (Hydraulic) for Complete Di- 
mensions and Engineering Data on these standardized "in stock” sizes and 
other Custom Miller Cylinders in bores up to 20” and strokes up to 22 ft. 


“A® Signifies Miller 200 psi Air Cylinders; “H”, 2000 psi Hydraulic Cylinders. | aso 9 450 

Interchangeable Mountings Are Shown In Red On Drawings. extended athad 
MOUNTING HOLES MOUNTING WOLES AS! & H51—Tie » 

“ . tended both end 
AS2 & H52—Tie & 
— — tended. Cap End 
eo)... ® e\|  (@ AS3 & HS3—Tie | 
Z| tended. Rod End 
A62 and H62 A63—8" Bore only A64—8" Bore only AS4 & H54—Two | 


Flange Mounting on Rod End | Flange Mounting on Cap End : . 
Aé1 not available in 8” bore) (A62 not peewee in 8” thse Flange Mounting on Rod End | Flange Mounting on Cap End extended at both enc 












































H66—Hydraulic Only A72 and H72 A74 and H74 A77 and H77 
Side Lug Mounting Side Flush Mounting Side or Foot Mounting 














Flange Mounting on Cap End 


Ln ce of 


CAP END CUSHIONED 
ROD END CUSHIONED 

















r 


Trunnion M@unting BOTH ENDS cu on 1ONED A82 and Trunnion Mounting A&4 and H84 A86 and H86 
on Rod End att homniiedan H82 on Cap End Pivot Mounting Pivot Mounting 


Roo moo as as 
pia. | orm IN-STOCK’! STROKES (in inches) 
7a Cushioned 82 
46-20 Non Cush. ay aia 18 
r stop tubes 
V4 20 Cushioned 14/16/18 Column strength re 
16" N 
on-Cush. quires lorger diameter 
i i ds for the fol 
7 Cushioned piston rods fo 
4-20 Non-Cush. ey Cytind _ 
: ir ylinder Models 
%-16 A82, 84, and 86 with 
strokes inside area (1), 
3 16 Cushioned when operated at 100 
out Non-Cush. < — * 
: All hydraulic models 
%-16 Suthenet with strokes inside 
Non-Cush orea (2) and Models 
Cushioned H82, 84, and 86 with 
1-14 Non-Cush. strokes in area (4), 
1-14 Cushioned when — at 2000 
- psi ond over 
tn Models H82, 84 and 8 
7 with strokes inside 
K-20 crea (3), when oper 


Non-Cush. 
y oted at 1000 psi ond 
%-16 —— pase 
Ron Cush. Depending upon Trun 
%-16 Sapttoned nion Pin location, “A” 
Non-Cush. ond “H” Models 83 with 
Cushioned standard diameter piston 
rods con have longer 
onus. strokes than Models 82, 
Cushioned 84 and 86 
y an 
1%-12 See Miller File £25) 
i for oversize piston rod 
Cushioned ud ak Galle eats 


4 
\%. 
Ya 12 Non-Cush. 1/213/)4 617/18 10; 11/1 14 1 24 32 ments 


1-14 


o-rcrzrzo<trz 


oo Immediate Delivery on the folloWing Miller 25 to Boosters (80 psi air input pro- 
B STERS duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes; 

Reciprocating Booster Model DA77-RBA8, 5” bore, 1” dia. ram, 6” stroke. Also Booster 
IN STOCK Tanks, 5” dia., 6” and 10” heights. 


Write For Catalog 1 
and Stock Price List 


2020 N. Hawthorne Ave. * Melrose Park, ll. 








(E PROVED FOR VERSATILITY ... 
DUSENBERY 


Slitter & Rewinder 


MODEL 635 
for FILM, FOIL, TAPE, PAPER 
“SHEAR CUT *BURST CUT 
e RAZOR BLADE SCORE CUT * 
In slitting plastic film, laminated foil, tape, glass cloth and 


paper, the model 635 utilizes the latest techniques and develop- 
ments in the slitting and rewinding field. 





The dual differential rewind, enables webs to be slit into four 
different widths of tape with individual tension controls for each 
width being rewound. The differential rewind principle pro- 
duces high quality rewound rolls despite out of caliper mill rolls 
MANUFACTURERS OF: and oo by —— — rewound roll to sang with respect 

s to its neighboring ro and be wound up under its own con- 
SLITTERS, WIND=RS, a . a oe i ue ¢ 
trolled tension, thus reducing rejects and resulting in more 
CONSTANT TENSION UNWINDERS, economical production. 


KNIVES, LEVERS, SLEEVES Cl f h - blad ' k 

Mange over trom shear cut to razor blade or to burst, takes 

SPECIAL CONVERTING EQUIPMENT DESIGNED only a matter of minutes, giving complete versatility of slitting 
TO MEET YOUR PRODUCTION PROBLEMS methods for handling a wide range of materials. 




















All tension controls on the unwind and rewind are air oper- 
ated with gauges and regulators provided, to permit determina- 
tion of optimum running conditions for a given material and to 
enable workers to repeat these settings without guess work. John 
Dusenbery Co., Inc., 274 Grove Ave., Verona, N. J., Tel: CEnter 
9-3900. 








*On special applications score cut can be provided. 
P 


“PACKAGE” 
M IC MACHINE SHOP 
For Small Precision Work 





Leetandate ons 


L. CUSTOMIZED CARBIDE-TIPPED DRILL PRESS TAPPER ENGRAVER 
SAWS MAKE AMAZING SAVINGS DRILL PRESS— Accurate, Durable, Sensitive. 1/10 H.P 


Universal Ball-bearing Motor 
Head and Post Assembly Fits all Mico 


e i i ics, and 
in the sawing of Plexiglass, phenolics, anc Seamer Sepa 


other materials because each is fitted to YOUR 
particular production requirements. “Custom- TAPPER— = eee ree a Work. Reduces 
ized” to give you MAXIMUM PRODUCTION, Spindle, With Built-in Top Chuck, In- 
SMOOTHEST CUTS, MAXIMUM TOOL LIFE stantly Removed 
WRITE and a MINIMUM OF DOWN TIME and COSTS. Head and Post Assembly Fits Mico En- 
FOR And because we mean what we say, graver Bases. 
FREE ENGRAVER— 2-and-3 Dimensional Pantograph, Maxi- 


CATALOG All L§ sows ore submitted on a fifteen- mum of 6-Reduction Ratios 
Ball-Bearing Spindle with Micrometer 


day free trial basis. Write for Catalog! Depth-Control 


ACCESSORIES— Wide Variety of Cutters, Master Type 
MM at and and Holding Devices Available. 


206 - Send for FREE ’’Precision Apparatus”’ Bulletins 
BRIDGE ST., N.W.* GRAND RAP! MICHIGAN 
m = MICO INSTRUMENT COMPANY 


‘-hour repair service on all makes and styles of carbide-tipped saws 80 M Trowbridge Street Cambridge 38, Massachusetts 
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FELLOWS 


Fastest Automatic Machines 
in Each Capacity Range! 


In each of three capacity ranges, Fellows Injection Molding Machines 
are your key to extra profit through high-speed, reject-free, 
fully automatic operation. 





Built-in controls make set-ups fast and relatively simple. Difficult industrial or 
defense jobs as well as mass-produced consumer pieces, in practically all 
moldable resins, are produced at lower cost per part on 

Fellows machines than on any others. 


Get full information about Fellows 
Injection Molding Machines from your 
Fellows Plastic Specialist. Ask him, too, 
about the Fellows Plans for deferred 
payment. Just write, wire, or phone 

any Fellows office. 


Mh. 





a a ea oT Ae Oe 


"1 


MODEL 3-125 6-200 12-350 
Rated Capacity | 3 02. 6-9 oz. 12-20 oz. 
ences OS TE 








Max. Mold Size 12” x 17” | 15” x 21” 20” x 32” 


Mold Locking Force ce 125 tons ‘| 200 tons | 350 tons 


Mold Opens "8" | 6”.9” 14” 


Dry Run Cycles per hour | 600-840 | 490-650 | 750 























HP. | 15 20 40 
KW Heater Unit | 6 | 12 20 


Plasticizing Ibs. per hour | 45 75 

















AR RE RPE RP AOR LO 2 AM NTRE ALN Nm hilt META tt 


injection molding equipment 


THE FELLOWS GEAR SHAPER COMPANY, Plastics Machine Division, Head Office and Export Department: Springfield, Vermon! 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. @ 150 West Pleasant Ave., Maywood, N. J. e 5835 West North Ave., Chicago 39 
6214 West Manchester Avenue, Los Angeles 45 
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~ TREAT 
POLYETHYLENE FILM 
FoR PRINTING 
a 


CONVENIENT PRICE 

WELL DESIGNED MACHINES 
COMPLETE WITH ACCESSORIES 
FOR ALL KINDS OF EXTRUSIONS 


at low cost 
ELECTRONICALLY 


SAVE TIME!! SAVE MONEY!! the revolu- 
tionary AETNA electrode (patent 
SIZES AVAILABLE 


pending) simplifies the treating of 
polyethylene film by bombarding ™m30 —1%” 
the surface. ™R 45 —1%” 





dncdinewite 


NO ADJUSTMENTS—Simply set the TR 60/2—21/2” 
single knob remote control and this Amongst our 8 types there is surely that one suiting your ™lR 80 —3%" 
precision electrode treats film uni- a 4” 
formly in any gauge, widths to 66 necessity. We have also the accessories for: wire and TR 100 r 
<< . a TR 120 —4¥, 
inches, in strips or overall. 2 
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; =* cable coating, extrusion of profiles in every shape, TR 160 —5%,” 
NO DOUBLE-HANDLING—The AETNA TR 200 —8” 

amazing electronic treater can be calibrators, pullers and cutters for rigid PVC tubes as 
conveniently mounted on any type 
of extruder to produce treated film as well as polyethylene with winder, plants for lay flat 
in one simple operation. 
NO MAINTENANCE PROBLEMS — No tubings in polyethylene and PVC, granulators etc. 
more daily servicing! Simply install 
this small, compact, low-cost unit 
wherever desired and forget about 
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NO BURN THROUGH—This scientifi- 
cally precise method guarantees 
safe, sure results every time as part World distributors: 
of actual printing or extruding COVEMA s.r.I.—Milano (italy) 
perations. 

Via Fontana 5—Tel. 705.735-709.356 


or further information write or 
vire today. 
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ELECTRONICS CORP. 
207 Stonehinge Lane 
Carle Place ¢ Long Island, N.Y. 
EDgewood 3-1062 














Curtiss-Wright Coating Control System 


Operator adjusts controller to proper 
specification for each order. 


Insures “On Spec’’ Production 
for Federal Industries 


Car upholstery of modern plastic boasts longer wear, brighter colors, a 
variety of grains and textures. Federal Industries division of Textron, 
Inc., Belleville, N. J., is a leading manufacturer of plastic coated upholstery 
fabric for the automotive industry. To maintain continuous quality and 
“on spec” production, Federal has installed a Curtiss-Wright Non-Contact 
Coating Control System for complete uniformity on every run. 


This system monitors coated stock continuously. Any variation from 
proper weight or thickness specified for each order is caught by the nuclear 
transverse scanner and shown instantly on the target meter and chart 
recorder. Correction adjustments are simple and sure, scrap losses reduced, 
time and raw materials saved. 

Whatever your type of plastic film, sheet or coated stock manufac- 
turing operation, a Curtiss-Wright Non-Contact Coating Control System 
with custom-designed installation can effect savings and increase quality 
production. Write for complete details and application information. 


WEST COAST REPRESENTATIVE: CANADIAN REPRESENTATIVE: ELECTRONICS DIVISION 


Western Dynamics Co., 444 Dexter Electronics Associates, Ltd. 
Horton Bidg., Seattle 4, Wash. 4616 Yonge St., Willowdale, Ont. l) ATI cc-WR 5 HT 


Systems Frieseke & Hoepfner 


CORPORATION + CARLSTADT. N 








LAKE ERIE 


Molding 
Presses 











1000 TON COMPRESSION 300 TON TRANSFER 
MOLDING PRESS MOLDING PRESS 'e) 
Standard and 


Custom-Built from 
75 to 5000 tons 


Lake Erie offers a complete line of 
compression, transfer, laminatins 
and laboratory molding presses. The 
many designs include automati 
semi-automatic and manually oper 
ated models . multi-unit, self 
contained and accumulator operated 
types. Presses manufactured by Lake 





Erie are noted for their sturdy 
50 TON MULTIPLE 


construction, fast 9eration and 
UNIT PRESS oO} 


reliable performance 








2500 TON HIGH -TONNAGE 
WALLBOARD PRESS 
PRESSES 


Hydraulic presses with capacities up 
to 22,000 tons are manufactured by 
Lake Erie. This experience with heavy 
equipment enables Lake Erie to fur 
nish big, high-tonnage presses of 
tested design to molders who need 
equipment capable of producin; 


15 TON MOBILITY efficiently the giant-size moldings now 
TEST PRESS 





being ordered by many customers 


2500 TON 
LAMINATING PRESSES 


STEAM PLATES... 
available in sizes up 
to 80” wide in any 
length desired 


KE ERIE MACHINERY CORPORATION, successor to 


LAKE ERIE ENGINEERING CORP. oe 
@ Manufacturers of the most complete line of hydraulic M AC H | N 7 RY + é R I 


presses for all industries including presses for hobbing and 


die sinking, and plywood and hardboard production. BUFFA LO. N Y {] S A J 
) Woodward Avenue, Buffalo 17, New York Lae ense® 


DISTRICT OFFICES IN: NEW YORK CHICAGO DETROIT 








ELECTRIC 
ial Bal, ie) 
UNITS 


FOR ALL 


WATLO 


i i 5. 
Watliow 
FIREROD 
Cartridge 
Heaters 


Watiow WATROD 
Tubular Heaters 


Watlow 
NARROW 
BANDED 
Heaters 





® Hight t I sheath forra 
5 TIMES MORE HEAT THAN igh temperature inconel sheat ad 


ANY STANDARD CARTRIDGE 
HEATING UNIT 


ant heat in vacuum forming ope ons 


® Constant, unvarying @ Equal in quality to the famous Watlow 
heat A new high in watts densities Narrow-Banded units, used extensively 
and temperatures. in injection molding equipment 





@ Fewer burnouts 
L-o-n-g-e-r cartridge life. 


FREE CATALOG-HANDBOOK'! 
How to select, apply and install 
j electric heating units; useful data 
size —an important design ; on sizes, materials, uses, etc. 


@ Easy installation or replacemeni Same heat as a standard 


. 1 
Write for Bulletin 570 cartridge, in a unit Ysth the 





advantage. 





Write for Bulletin 365 


SALES REPRESENTATIVES in principal cities. Consult your classified telephone directory 
— or write home office. 


“ELECTRIC MANUFACTURING CoO. 


1382 FERGUSON AVENUE 


uis 14 


MISSOURI 





REPRESENTATIVES 


ALLIED NORTHWEST MACH. TOOL CORP. 
Portlond, Oregon 
A. L. — gS . ae 
Cleveiand, 
— A. DAVIES MACH’Y. CO. 
Los Angeles, California 
SEIFREAT: ELSTAD MACH’Y CO. 
Cincinnati, Columbus or Dayton, Ohio 
EDWARD A. LYNCH MACH’Y. CO. 
Wynnewood. Philadelphia, Pennsylvania 


PAGEL MACH’Y. CO 
Milwaukee, Wisconsin 
PERINE MACH’Y. & SUPPLY CO. 
Seattle, Washington 
FRANK RYMAN’S SONS 
Pittsburgh, Pennsylvania 
WILLIAMS-WHITE & CO. 
53 W. Jackson Bivd., Chicago, Illinois 
E. E. WOOD MACH’Y . CO. 
Detroit, Michigan 


WILLIAMS- WHITE Fa Ot oe 
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ZER 
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for Better 
Products 


A battery of SIX 113-Ton Hydraulic 
Presses with hydraulic pressure fur- 
nished by ONE pumping unit and 
ONE motor! 


The hydraulic circuit is so cesigned 
that pressure is maintained in five 
presses while the sixth is opening 
or closing. Automatic cycle control 
of each press is by pushbutton and 
adjustable timer. 


This system represents considerable 

reduction in initial and maintenance 

costs by eliminating the expensive 
lata 


space-c ing acc while 
retaining its desirable features. 





For full information, see ovr 
Representative or write 
us direct. 


BUILDERS OF MACHINERY SINCE 1854 


— 








The Moslo DUPLIMATIC—2'/, ounce 
machine designed for high speed pro 
duction of cord plugs and insert mold 
ing. Molds all Thermo-Plastic materials 


It may sound unbelievable, but it is a 
fact that Moslo injection molding ma- 
chines turn out twice the production of 
similar competitive machines. 

Moslo machines are equipped with 
the latest automatic controls and 
safety features, are ruggedly con- 
structed for years of continuous run- 
ning, and operate at speeds that make 
production profitable. - fine ele Se ounce injection mold- 

To appreciate fully how a Moslo ma- 
chine can benefit you, write for com- 
plete specification material. 

Better yet, make a visit to our head- 
quarters and we will arrange a demon- 


stration using your own molds. 


*Hydrauvlic pull-back for plasticizing assembly is 
optional equipment on 2 ounce model and standard 
equipment on Model 75. 


**2 and 4 ounce machines available with long stroke The Mosio Model 75-8-4—4 ounce injection mold- 
clamp for deep-draw work as optional equipment. ing machine. ** 


MOSLO — The Name for the world’s fastest Molding Machines 


MOSLO MACHINERY COMPANY 


2437 PROSPECT AVENUE CLEVELAND 15, OHIO 























for push button 
automatic contro/... 
faster action... 
troub/e-free 
service... 


4000 PS! BALANCED 
3 WAY VALVE 


3000 PSI 4 WAY 
HYDRAULIC VALVE 


SPECIFY 


SINCLAIR-COLLINS 


DIAPHRAGM-OPERATED CONTROL VALVES 


6000 PSI BALANCED 
3 WAY VALVE 2,3 and 4 way ® single or two pressure 


¢ high or low pressure — air operated, oil 
operated * for oil, air, steam, 

elmo) meee) (eM Zeli-lans-lagia- 

Cia -tieli-Mulelalticl mels 

fol Ui colsilehicte Maelslige)| 


.s 


- Any rubber or plastic processing equip- 
ment you manufacture or operate will per- 
form —at lower cost —with Sinclair- 
Collins valves! 

Shockless inlet and release pressures, Stel- 
lite valve stem seats, replaceable hardened 
stainless steel seat sleeves, cast navy bronze 
(4000 psi) or hi-tensile bronze alloy billet 
(6000 psi) valve bodies which resist the cor- 
rosive action of water and high velocity 

; hydraulic fluids . . . all these features add up 

4000 PSI 2 WAY VALVE to peak, trouble-free performance and low- 
Seen See er maintenance costs! 

—NORMALLY OPEN ; 

TYPE Consider your high pressure valve re- 

quirements carefully. Then call in your near- 

: by Sinclair-Collins representative. You’ll 

4000 PSI 2 PRESSURE, find that he can supply your valve needs 

HYDRAULIC OPERATING exactly .. . in sizes from ' to 3 in... . all 

VALVE— AUTOMATIC available for fast delivery from stock. Write 

HIGH PRESSURE for brochure. The Sinclair-Collins Valve 

Company, 454 Morgan Avenue, Akron 11, O. 

AA-4969 
Representatives in principal cities 


THE SINCLAIR-COLLINS VALVE COMPANY 
454 Morgan Avenue + Akron 11, Ohio 
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Compression Molding | Transfer Molding 
Reinforced Plastics | Laminating & Hobbing 


M & N Hydraulic 
1 a ‘ 
1 » 
§ Reinforced Molding 


Plastics 
§ Presses. Capacities: 25 tons to 
§ 500 tons. Platen Sizes 18” x 
§ 18” to 4’ x 8’ 








Fast, accurate and dependable—these are the reasons so many 
manufacturers prefer M & N Hydraulic Presses. The many models 
include hand-operated, semi-automatic and all-automatic control 
systems . . . feature special “V” packed ram that eliminates 
leakage problems and minimizes friction losses. Fully instrumen- 
tized presses available for high or low temperature plastics 
applications . . . offering precise control of time, temperature 
and pressure. 

Units available with—power or gravity return platen—pressure regulator— 
adjustable crown—automatic horse-power reduction during curing cycle 

single or multiple platens—upper and lower “knockouts”—rapid speed 
advance stroke with adjustable automatic slowdown—electrically heated 
or steam heated platen arrangements. 


Hobbing Presses 
Capacities: 100 tons 


Whatever your hydraulic press requirements—get full details and cost 
comparisons from M & N ... you will find that it pays. 


Presses Built to Order for Special Applications 
' . M & N Modern Hydraulic Pre . 
White for Complete Information, Y vs 
779 ROUTE 3, CLIFTON, NEW JERSEY 





THE THROPP 60° MILL designed and built for 


MAXIMUM EFFICIENCY-SUPERIOR PERFORMANCE 
—MINIMUM MAINTENANCE 








his extra heavy duty 60” stream- 

lined mill is designed and built 
in every detail to provide dependable 
uninterrupted production under the 
rigorous service conditions encoun- 
tered in the Rubber and Plastics In- 
dustries. 
Built-in herringbone gear speed re- 
ducers, mounted on anti-friction 


roller bearings, insure proper align- Send for further information. 


ment with master gear and pinion at 


all times. Fully enclosed frames and . 
guards keep cleaning and mainte- 
nance costs down. 
Wm. R. & Sons 


Thropp 42”, 50", 72” and 84” mills 
for the Rubber and Plastics Indus- Division of J. M. LEHMANN COMPANY, Inc. 
tries are also available. 572 NEW YORK AVE., LYNOHURST N, J. 


@ Thropp 22” x 22” x 60” Mill 
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THERMEL. 
Engineered Heat 
has solved many 
of the toughest 
jobs in 

the Plastics 
Industry! 


<a. 


= 


THERMABANDS 

















RADIANT 
THERMATUBES 





THERMEL “Custom-Built” jobs are 
constantly turned into Standards 
that are accepted in the Industry! 














THERMATUBES 





weep . = 
THERMAPLATENS 


THERMASTRIP 
BANDS 


BRING YOUR PROBLEMS TO US — NONE TOO LARGE — NONE TOO SMALL 


Wermel, inc 


e 9408 Robinson Road, Franklin Park, Illinois 


“A Suburb of Chicago 





A JOY TO OPERATE 


Hydraulic 
PRESSES 


C FRAME 
AIR HYDR. 
METAL DRAW 
COMPRESSION 


A PROFIT TO OW 


Hydraulic 


CYLINDERS 


ALLOYED IRON 
MEEHANITE 
STEEL 
BRONZE 


TRANSFER 


COMPACT DESIGN 


DEPENDABLE WORKERS 


STURDY CONSTRUCTION 


POSITIVE CONTROLS 


(200 TON) 
Reinforced Plastic Molding Press 
THE C. A. LAWTON COMPANY -— DePere 1, Wisconsin 
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Helpful literature... 
and it's yours for the asking! 


The companies that supply the equipment, resins, chemicals, mold- 





ing compounds and services used in the manufacture of plastics 
products turn out a continuing stream of valuable and informative 
bulletins, catalogs, manuals, and technical reports. Much of this 
material is offered without charge to interested businessmen. 
You'll find brief descriptions of about four dozen pieces of such 
literature on the Manufacturers’ Literature Page of each monthly 


issue of MODERN PLAsTICs magazine . . . and on the same 





page you'll find a detachable prepaid postcard on which 
you can order the specific items you want—free. 


Next issue you get, turn to the Manufacturers 
Literature Page . . . and use it! 


MODERN PLASTICS 
{ BRESKIN PUBLICATION 
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‘Only the LEWIS 


INCLUDES 
AS STANDARD... 


..+ AN EXCLUSIVE 
NEW PRE-PLASTICIZER 


. ++ 200-TON 
“HYDRA-LOCK” 
CLAMP 


..- QUICK-RELEASE 
DIE-LOCK 
DEVICE 





FOR GREATER PROFITS 
... NEW SPEEDS, CAPACITIES, IN PRODUCTION MOLDING 


The LEWIS pre-plasticizer scores two “firsts”. 
VERSATILITY (1) It was developed especially for an 8-ounce 
machine. (2) It is furnished as standard 
equipment. 

A new concept in pre-plasticizer design, this unit 
FOR DETAILS AND PRICES ... write today gives molders unprecedented capacities and flex- 
or call BEdford 2-2500. ibility of operation. Because of its extremely pre- 
cise temperature control, it permits intermittent 
operation without flashing or burning . . . can 
operate at greatly decreased injection pressures 
and temperatures. In fact, MODEL “6P” is the 
first machine capable of molding the new low- 
pressure linear-type polyethylenes as well as 

other materials. 
The LEWIS “6P” is more than an “improved” 
THE LEWIS WELDING & ENGINEERING CORP. model . . . it is the most versatile production ma- 
Machine Division chine ever offered at competitive prices in the 

02 NORTHFIELD ROAD . BEDFORD, OHIO 8-ounce class. 
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PICK THE PRESS ms SERVES YOU BI st 
“4S 
aN 


i q 
1 = Engineered for your 
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Compression Moulding Presses—250 tons capacity, 
24” x 24” platen with 4 daylights 


lodge & Ghipley = See 


hydraulic compression 
moulding presses 


Pick the press that will serve you best! UNITIZED PUMP .. . reservoir, pump, valves, 
Lodge & Shipley Hydraulic Compression gauges... all in one compact unit 


Presses are job-proved for easy operation, § CQNVENIENT CONTROLS... handily mount- 
high output, quality production and mini- ed “open” and “close” push buttons 


mum maintenance. And the price is low! 
PRECISION CONSTRUCTION . . . for more 


Among outstanding features praised by production, fewer rejects 


users are: 
See f lf... write for FREE Bulleti 
TROUBLE-FREE HYDRAULIC SYSTEM... spe- F1P-14 with compicte details: vainte’ 


cial welded fittings and seamless tubing 


AUTOMATIC AIR-BLEEDING VALVE... elimi- THE LODGE & SHIPLEY CO. 
nates dangerous manual bleeding task 3066 Colerain Ave., Cincinnati 25, Ohio 


Hydraulic Presses Press Brakes Squaring Shears Floturn Machines Lathes 











ICKER 


an all-important component of modern high production 





PLASTIC MOLDING MACHINERY 


TONS OF POWER 
IN SPLIT-SECOND 
TIMING CYCLES 


E. W. BLISS 
COMPANY 





DE MATTIA MACHINE & TOOL CO. 


FELLOWS GEAR SHAPER COMPANY 


ELMES ENGINEERING DIVISION 
OF AMERICAN STEEL FOUNDRIES 





VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1400 - Detroit 32, Michigan 


ENGINEERS AND BUILDERS OF 


Application Engineering Offices: ATLANTA e CHICAGO « CINCINNATI « CLEVELAND 
DETROIT « GRAND RAPIDS « HOUSTON «+ LOS ANGELES AREA (Ei Segundo) * MINNEAPOLIS 
NEW YORK AREA (Summit, N.J.) © PHILADELPHIA AREA (Media) « PITTSBURGH AREA 
(Mt. Lebanon) « PORTLAND, ORE. » ROCHESTER + ROCKFORD «+ SAN FRANCISCO AREA 
(Berkeley) ¢ SEATTLE « ST. LOUIS « TULSA « WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto and Montreal 


HYDRAULIC EQUIPMENT SINCE o.2 9 




































VIICKERS. Mydwaulée 6 


The modern plastic molding machines illustrated 
here are representative of the many that use Vickers 
hydraulic equipment. Vickers hydraulic pumps are 
ideally suited to this type of machinery, providing 
dependable service and economy of operation for 
a wide range of cycling speeds and tonnage require- 
ments. In addition, Vickers valving, which is suitable 
for almost every pressure and control purpose, assures 
the unvarying control that means product uniformity. 
The fully automatic control provided speeds production 
and cuts costs. 

Flexibility is another important characteristic of 
Vickers Hydraulic Controls. The control cycle on Vickers- 






THE FRENCH OIL MILL 
MACHINERY COMPANY 











LESTER-PHOENIX, INC. 








equipped machines can be altered easily to accom 
modate changes in material characteristics and product 
requirements. Yet when established, the new contro 
cycle is always followed precisely. Thus, a Vickers 
equipped machine will provide the most economical 
production cycle for a wide variety of parts and 
conditions. 

Vickers Hydraulic Controls can automatically protect 
the machine against excessive pressure due to mechanical 
failure or improper material characteristics—against 
mistakes and abuse. 

Vickers Hydraulic Controls are important components 
of modern, high-production plastic molding equipment 





IMPROVED MACHINERY INC. 
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Solenoid Operated 
Four-Way Valve 


Two-Stage 


Variable 




















Pumps Delivery 
Power Unit Pumps 






Hydraulic 





LAKE ERIE MACHINE CORPORATION 









PLASTIC MOLDING MACHINERY 


TONS OF POWER 
IN SPLIT-SECOND 
TIMING CYCLES 


LEWIS WELDING & ENGINEERING CORP 





LOMBARD GOVERNOR CORPORATION 


REED-PRENTICE CORPORATION 


MOSLO MACHINERY COMPANY 





Sequence Pilot Valves Two-Pressure, Solenoid Control Pilot Valves Adjustable 
Valve (Plunger Type) Large-Small Pilot Operated (Rotary Type) Flow Control 
Volume Pumps 4-Way Valves Valves 


l 
| 
| 
| 
| 























Custom Built Hydraulic Power Un 











TONS OF POWER 
IN SPLIT-SECOND 
TIMING CYCLES 


WILLIAMS- WHITE 
& COMPANY 
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F. J. STOKES CORPORATION 


VAN DORN : WATSON-STILLMAN 
IRON WORKS COMPANY PRESS DIVISION 





Vickers New Administrative =” 
and Engineering Center 
Dedicated to the Development 

and Improvement of Hydraulic 


Components and Systems 


VICKERS INCORPORATED Application Engineering Offices: ATLANTA e CHICAGO » CINCINNATI e« CLEVELAN 


negra plo ci DETROIT + GRAND RAPIDS » HOUSTON + LOS ANGELES AREA (E! Segundo) + MINNEAPOLIS 
‘ ¥ NEW YORK AREA (Summit, N.J.) © PHILADELPHIA AREA (Media) + PITTSBURGH AREA 
Machinery Hydraulics Division (Mt. Lebanon) « PORTLAND, ORE. « ROCHESTER «+ ROCKFORD +» SAN FRANCISCO AREA 
ADMINISTRATIVE and ENGINEERING CENTER (Berkeley) « SEATTLE » ST. LOUIS » TULSA « WORCESTER 
Department 1400 . Detroit 32, Michigan IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto and Montreal 


ENGINEERS AND BUILDERS OF HYDRAULIC EQUIPMENT Stace 












HA 28-600 
28-32 Ounces 
100 Ounces with 


Preplasticizer 








HA 16-425 
16-20 Ounces 










HA 12-300 
12-16 Ounces 







HA 8-275 
8-10 Ounces 










MHA 4-175 
4-6 Ounces 






HA 2-125 « 
2-3 Ounces 











IMP ED 


PLASTIC MOLDING MACHINERY 
VA 4-175-19 VF 15 
4-6 Ounces Injection Machines 1.3 Ounces 
Compression and Transfer Machines i 
Preplasticizers 
Mold Temperature Controllers 
Special Machinery for 
Molding Applications 


IMPROVED 


mACHINERY inc 





















Nashua, New Hampshire 


In Canada, Sherbrooke Machineries Limited 


Pete mas Sherbrooke, Quebec 
- unces VF 800 


80 Ounces with Export Distributors: Omni Products Corp. 32-48 Ounces 
Preplasticizer 460 Fourth Avenue, New York, New York 












DEPENDABLE, 
HIGH QUALITY 
OVENS AND DRYERS 


ELECTRICALLY HEATED OVEN 
—800°F.—60 KW 
FOR TEFLON SINTERING 
Model 4352 —T8) 


DRAWER TYPE, 
CABINET OVEN 
(Model 1327 D—T3 
For preheating 
thermoplastic material 





OFFERING THE EXPERIENCE OF 


FOR PLASTICS 


l 


Separate bulletins for each model give com- 
plete details, features and specifications. 


LYDON 6% Zc 


87 Zabriskie Street, Hackensack, N. J. 


25 YEARS AND MORE THAN 3000 INSTALLATIONS 








They’re Engineered for 


Your Specific Requirements 








First we analyze your problem. Then we give you 
a ‘complete winding package” — tailor made to your 
needs — including motor, winder, stands and all other 
accessories. 

We make 5 different types of winders for handling 
webs, sheets and single strands. One of them is sure- 
ly adaptable to your needs. 


Get more information. Write for the 


HOBBS-ALQUIST BROCHURE 
HH ospss 


Representatives in: Irvington, N. J.; 
Chicago, Ill.; Cleveland, O.; Granville, S. C.; 
Toronto, Ont. 


Winders * Hand & Power Shears * Die Presses © Slitters * Corner Cutters 


MANUFACTURING CO. 
55 Salisbury St., Worcester 5, Mass. 
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We Treat Problem Children’ 
in Sheet Plastics Sealing 


Some of the biggest names in American industry have used 
the faculties and facilities of this highly specialized organizo- 





tion to overcome ingly ible sealing problems 
Whether you install one or more ‘Ratu stock presses or 
generators or have us build custom engineered equipment 
you have the assurance that this unique service is at your 
command . . . any time, anywhere. 


We invite your inquiries 


ayflower evectromic vices 


Only Manufacturer of both Bar and Rotary wm, 


Electronic Heat Sealers 


HUbbard 9-9400 


20 Industrial Avenue Little Ferry, N. J 





eavy wall extruder cylinders 


e 
WValoy liners are fabricated to this broad 


range of design specifications 


Xaloy bimetallic cylinders readily 
adapt to every extruder design — 
are manufactured to individual 
specifications. 

Xaloy and Xaloy 306 have been 
developed with specific hardness 
and abrasion resistance properties 
to protect extruder cylinders from 
severe and destructive actions of 
thermoplastics and compounds used 
in plastics and rubber extrusions. 


WP RE i hor ae | = - 


Write for Xaloy Engineering and Data Guide 


.\ 


INDUSTRIAL RESEARCH LABORATORIES 


DIVISION OF HONOLULU OIL CORPORATION 








DIE SINKING— MOLD MAKING MACHINERY 


Tracer-Controlled Gorton Pantographs, Die 
and Mold Duplicators and special machines 
constantly make important contributions 
to your industry. The illustration shows 
how an intaglio design is transferred from 
an enlarged master to the work piece for 
fast, low-cost production of a high-quality 


mold for the plastic cover of a silverware 
chest. This is one of many examples of 
special operations that make the Gorton 
Pantograph almost indispensable in many 
plastics plants. 

Now ready for you: concrete evi- 
dence of Pantograph versatility 
— from tiny pieces on up. 


Write for Bulletin 
2070-A. 


of Thacey 
CONTRO, 


GEORGE GORTON MACHINE CO., 1320 Racine Street, RACINE, WIS., U. S. A. 


7.43 
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Chil- er Recirculating 
Units for... 


Circulation of chilled pro- 
cess water for injection 
molds, extruders, cooling 
baths; printing rolls, em- 
bossing rolls, calandar 
and mill rolls. 


COOLING EQUIPMENT DESIGNED 


Has It! For quatity control AND ECONOMY 


oe} ad WN i lem 1 tele +5)], [cme] 13 7 vile), }) 


Dip-Cooling Baths for . . 


Instant chilling of molded 
plastic forms with heavy 
cross sections, to prevent 
‘sinks’, distortion and warp. 
Completely self-contained, 
provides thermostatically- 
controlled temperatures 


to 38° F. 


Water Economizers for... 
Recirculation and cooling 
of process water where 
temperatures up to 85° F. 
are satisfactory. 

Saves up to 95% of water 
cost. 

Permits use of increased 
water volume. 


For Complete Information Phone Mountain View 8-2860 or Write Dept. P 


MAYER REFRIGERATING ENGINEERS. INC. 


= Fel-lotl- 11-5 ¢-aee La fake 10l-bcal-1 Me od gole 
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LINCOLN PARK, NEW JERSEY 





Index to directory 
Materials and chemicals 
Machinery 

Equipment 


Machine tools 


Specialized services 
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Molding compounds 
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Aniline-formaldehyde resins 1036 Fabricators of 1065 Coated glass (glass, fibrous, coaters of 
Animal (protein) adhesives ee 1024 Rods and tubes 1038 Coated paper, resin 
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Applied lecorations on f lastics 1059 Rods and tubes .... 1038 Coating machines 
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Asbestos (fabric, 1031 Cast polyester resin Coatings 
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vatings 
Molding compounds 
Resin adhesives 
Resin emulsions and dispersions 
Resins 
Furans (solvents) 


burfural 


chemicals) 


ind thread 
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Glass bonded mica (resin) 
Glass bonded mica (rods & tubes) 
(sheets) 


bonded 
fibrous (for reinforcement) 


Glass mica 
Glass, 
Glass, resin loaded for molding ‘te 
Gluing machines (sheet plastic fabricating). 
Glycerol (chemicals) .. oT 
Glycerol compounds (plasticizers) 
Glycol compounds (plasticizers) .... 
Glycolates (plasticizers 
Glycols (chemicals) 
rlycols (solvents) 
Gold leaf stamping (applied decorations). . 
Granulating machines 
Grinders 
Bench, tap and drill 
{ enterless 
Internal 
Portable hand .... 
Surface 
lool .. 
Lniversal 
Grinding machines 
Grinding plastic materials anc scrap (re- 
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Guiders 
sheets and film) .. 


Guillotine cutters 


hack sawing machines 
Halogenated compounds (solvents) 
Halogenated derivatives 

Molding compounds 


Rods and tubes 


Hand operated presses 
Handling devices for plastic sheets and 
film 
Handling equipment 
Hardness testing apparatus 
Heat distortion testing apparatus 
Heat sealing machines 
Heat sealing of film and sheet 
Heat transfer oil 
Heat treating of polyethylene for printing . 
Heating equipment for molds and molding 
mac hine s ee 
Hexamethylenetetramine (chemicals) 
High freque nc y 
Electronic tubes 
Heat sealing die makers 
Preheating equipment 
Sealing mac hines . 
High pressure laminators 
High tensile paper for resin impregnating. . 
High vacuum equipment 


Hinges, specialty metal 
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1054 
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Hobbing 

Hobbing presses 
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Holding racks, vacuum plating . 
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Hone composite 


panded plastics) 


Honing machines (see liquid blasting m 


chines) 
Hose (flexible metal) ‘ 
Hot air drying and preheating equipment 
Hot stamping equipment (marking) . 
Hot stamping press 
Hydraulic 

Cylinders 

Fittings 

Oil 

Packing 
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Power units 

Pumps 

Valves .. wis 
Hydrocarbon, petroleum (resin) . 
Hydrocarbons (plasticizers) 
Hydrocarbons (solvents) 
Hydrocarbons, terpene (resin) 
Hydropneumatic accumulators 
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impregnated glass (glass, fibrous) 
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Impregnating paper 
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Drying and preheating equipment 
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Injection 
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Molders, custom 
Molding machines 
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Insulating varnishes 
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Isocyanates 
Adhesives .. 
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Emulsions & dispersions 
Expanded (foamed) plastics 
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Jig sawing machines 
Jobbers 


Joints 
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Kellering machines 
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Kettles, resin 
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Abrasive forming 
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Broaching. 
Buffing 
Calendering... 
Coating 
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Cutting & slitting, fibrous glass 
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Dicing, chopping and cutting 
Die sinking .... 
Dipping 
Drilling 
Duplicating 
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Extruding 
Film & cloth cutting 
Foaming 
Frazing 
Granulating 
Grinding 
Heat sealing 
Impregnating 
Injection molding 
Kellering 
Kneading and mixing 
Labeling and decorating .... 
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Roller coating 

Rotary finishing 
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Sanding (wet and dry) 
Sawing 
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Flexible film 
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Mold and hob steel 
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Mold lubricants (mold release agents) 
Mold makers, aluminum 

Mold makers, beryllium ................. 
Mold makers, elec troforming e 
Mold makers, extrusion (see die makers, 

extrusion) 

Vold makers, fe 
Mold makers, 
Vold makers, plastic s 
Mold makers, 
Mold makers, 
Mold makers, 


rrous metals 


netal Spraying 


reinforced plastic s 
rubber 
steel 
Mold polishing 
Mold release agents 
Mold temperature controllers 
Molded 
Molders 
Cold 


Custom 


1090, 
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Low pressure (see reinforced) 
Reinforced plastic 
Molding boards and blanks 
Molding « ompounds 
Exporters and importers of 
Manufacturers of 
Molding machine heating equipment 
Molding nachines (see also presses) 
Automatic thermosetting 
Heating e juipment for .. 
Injection 
Molding presses 
Compression 
Transfer +Y 
Mol ling, resin loaded glass 
Molding, resin pulp and fiber 
Molding, slush 
Molds (mold 


nakers) : 
flexible materials for 


Molds, 

Molds, heating equipment for 
Molds, plating of 

Molds, rubber 


Volds, steel for o6s eocces 

Monofilaments (see fibers and filaments, 
synthetic) 

Monomers 

Motors eecese 

Multidirectional stretched film 


Multiple spindle drill presses 
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Natural resins (see adhesives and molding 
compounds) 


Natural rubber base coatings 


Needle bearings ....... 
Nickel plating RTT 
Nitriles (solvents) ..... er 


Nitrohydrocarbon (solvents) ..... 
Nozzles (for injection machines).... 
Nylon 
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Oil, heat transfer and hydraulic.......... 
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Oleates (plasticizers) ...........s+005- 
Organic acids (chemicals) .............. 
Organosols and plastisols .............. 
Orlon (fabrics, for laminating) ........... 
Ovens (see drying and preheating equip- 
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1055 
1052 
1071 
1070 
1057 


1035 
1053 


1054 


1027 
1050 
1071 

1040 
1040 
1053 


1024 
1065 
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Packaging, partition 
Packing, hydraulic 
Paint wiping machines 
Paints, wipe-in 
Panel sawing machines 
Paper 
For resin impregnating 
Masking 
Paper, release sid i 
Printed, for laminating 
Resin coated 
Resin impregnated 
Paraformaldehyde (chemicals) 
Particle board . 
Partitions, packaging 
Pearl essence 
Pebble mil Ss 
Pegs, tumbling 
Pentaerythritol (chemicals) 
Perforating of plastic sheeting 
Peroxides (chemicals) 
Personnel and equipment 
Cold molders 
Custom casting es 
Custom molders and extruders 
Fabricators re pipe ait 
Fabricators, laminates and vulcanized 
fibre 
Laminators ; 
Plastic sheet processors 
Reinforced plastics processors 
Resin pulp and fibre processors 
Vinyl film, sheeting, and coated fabric 
manufacturers 
Phenol (chemicals) 
Phenoli« 
Cast resins P 
Cast rods and tubes 
Cast sheets 
Coatings eoceseces os 
Expanded foamed plastics 
Molding compounds 
Resin adhesives ....... 
Resin emulsions and dispersions 
PE tio ctenkakeaws 
Phosphates (plasticizers) ......... 
Photoelastic plastics 
Phthalates (plasticizers) 
Phthalic Anhydride (chemicals) 
Pigments, inorganic 
Pigments, luminescent 
Pigments, metallic 
Pipe joint compounds .... 
PIO PENS o.0ccccndes 
Pitches and tar bases 
Plain milling machines 
Planing machines ....... 
Plants, resin manufacturing 
Plastic 
Boards and blanks 
Dip coating eee 
Fabrics (for laminating) .. 


Fabrics, woven 
Film 
Film and sheets, embossing of 
Film and sheets, heat sealing of . 
Film and sheets, metallizing of .... 
Film, slitting, cutting, sheeting of 
Flame spraying 
Flame spraying equipment 
Materials, reclaimers 
Rubberlike (Elastomers) 
Sheet and film, handling devices 
Sheet fabricating machines 
Sheet (forming & 
thermoplastics) ... 
Sheet stock die cutting. 
Sheeting, perforating of 
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Welding equipment. 

Plasticizers . 

Plastics 
Applied decorations on.......... 
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, Plating of 
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ates, press po 


Plating of molds, rams and plates 
Plug gages 
Plywood 

Bonding and lan inatingresins 

| aminators 

Molders 
Pneumatic¢ yiinders 
Pr eumatic fittings 
Polishing 

Comp¢ 

Machines 


Mold 


unds 


Plates, press 
Wheels . 
Polyamide (nylon) (see also nylon) 
Coatings 
Resin Adhesives sod 
Resin emulsions and dispersions . 
Molding compounds .. 
Resins 
Polyester 
Cast rods and tubes 
Cast sheets 
Plasticizers 
Resin adhesives 
Resin emulsions and dispersions 
Resins 
Polyethylene 
Chlorosulfonated (rubber synthetic) .. 
Fabricators of 
Film 
Molding compounds ‘ 
Resins, also (low molecular) .. 
Rods and tubes 
Sheets 
Polyethylene treaters for printing. 
Polyisobutylene (rubber, evyathetic) — 
Polystyrene (see also styrene) 
Fabricators of 
Film . ; 
Rods and tubes 
Sheets wen vou . 
Polysulfide (rubber, synthetic) 
Polytetrofluoroethylene (see 
ethylene) 
Polyvinyl! acetate film 
Polyvinyl alcohol 
Film 
Rods and tubes 
She ets 
Poly 
Film 
Rods and tubes 


viny! ieweel 


Sheets 
Polyvinyl! chiestie 
Film ‘ 
Rods and tubes 
Sheets 
Polyvinyl chloride acetate 
Film 
Rods and tubes 
Sheets . 
Polyvinyl ebleside: vinylidene chloride film 


Polyvinyl 


formal 
Rods and tubes 
Sheets . 
Polyvinylidene chloride 
Film 
Rods and tubes 
Sheets 
Portable 
Electric blowers 
Hand grinders 
Postforming (of laminates) 
Postforming, laminates for 
Power systems, hydraulic 
Power units, hydraulic 


tetrafl uoro- 
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1038 
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Preformers, fibrous glass 
P. reform ing presse s ° 
Preforming resin pulp and ‘fibre 
Preh eating equipment 

Electric, gas, hot air, steam 

High frequency .. 

Infrared : P 
Premix-Glass Polyester molding compounds 


Press platens 


polishing plates ... 


Press 
Presses (see also machines) 
Arbor .. 

Caking 

Cc ompression, automatic . 
Compression, manual and semi-automatic 
Continuous . 

Degating 

Drill, multiple spindle (machines, drilling 
Drill, single spindle (machines, drilling). 
F.mbossing 

Flexographic printing presses .... 

Hand operated, 
Hand operated, injection 


compression .... 


Hobbing 
Hot stamping and ail leaf . 
Injection (machines, injection) : 
Laminating 
Plastic printing 
Preforming 
Roll leaf and hot stamping. 
Transfer molding 
Pressure cast beryllium molds 
Pressure controllers .. 
Pressure sensitive labels 
Printing 
Equipment (marking equipment 
Finished plastic products 
Flexible film and sheeting 


Presses, plastic 
Rigid plastic sheets 


Processors and converters 

Profiling machines 

Proportioning Systems 

Proportioning temperature controllers . . 
Protein base adhesives 

Protein base emulsions, dispersions 
Pulverizing (custom) 

Pulverizing machines.................-. 
Pumps 


Hydraulic 


Purging compounds 
Purifiers, oil 
Pyrometers 


Pyroxylin (see cellulose nitrate) 


Radial bearings 

Radial sawing machines 

Rams, piating of 

Rayon (fabrics) 

Rebuilt machines 

Reclaimers, plastic materials 

Recording gages 

Regenerated cellulose (film) ... 

Reground materials (see scrap dealers, 
and reclaiming of plastic scrap) 

Regulators, mold temperature 

Reinforced plastics processors 

Release agents for molds 

Release papers 

Reprocessing scrap (reclaiming) 

Resin base emulsions and dispersions... . 

Resin coated paper 

Resin emulsions (latex, resins) 

Resin, loaded glass for molding ... 

Resin impregnated paper 
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1047 
1047 
1047 
1047 
1047 
1047 
1054 
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1048 
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1049 
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1049 
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1050 
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1072 
1054 
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1072 
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1049 
1049 
1049 
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Resin impregnating paper 
Resin kettles 
Resin latex 
Resin nenuioataing plants , 
Resin pulp and fibre processors 
Kesins : 
Resins and plasticizers, a x dispe 
Resins, euperters ad inpertere of 
Resins, low pressure laminating 
Resorcinol 

Chemicals 


Resins emulsions and dispersions 
Resorcinol-aldehyde resins 
Revolving joints............ 
Rewinding equipment 
Ricinoleates (plasticizers) . 

Rigid sheets , 
Rigid sheets, embossing of ... 
Rods 

Extruders of ....... 

Fibre, vulcanized 
Manufacturers of, with some stock 
Roll embossing machines 
Roll leaf (stamping foil) 

Roll leaf 
equipment) 

Roll leaf stamping presses...... 

Roll mills 

Roller bearings 

Roller coating machines .. 

Rollers for roller coating 

Rolls 

Calendering and compounding . 

Embossing 

Printing 
Rotary finishing machines .... 
Rotary head milling machines .. 


stamping equipment (marking 


Rotational molding machines .... 
Routers (cutting tools) 
Routing machines........ 
Rubber base 
Adhesives .. 
Coatings 
Emulsions and dispersions...... 
Expanded (foamed) plastics ...... 
Rubber molds (mold makers, rubber) 
Rubber coated fabrics 
Rubber, synthetic 
Rubberlike plastics (Elastomers) .. 


Sanding machines (wet and dry) .. 
Saw blades 
Sawing machines 


Screening, separating and sifting machines 


Screws, Extruder 

Sealing machines, heat 

Sealing of film & sheet (heat sealing) .. 
Sebacates (plasticizers) 

Secondary plasticizers 

Self-adhesive labels 

Semi-automatic compression presses ... 
Separating, screening and sifting machines 
Shaping machines . 
Shears, squaring 

Sheet, handling devices for 

Sheet, plastic fabricating machines 
Sheet formers, fabricators 

Sheet stock, die cutting of 

Sheet stock, embossing of 

Sheeters (handling devices for sheet)... 
Sheeting (film) 

Sheeting of plastic film 

Sheets 


Fibre, vulcanized . . 
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scellaneous) 
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» boxes and drums) 


ing and separating machines 
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ynthetic 


applied decorations) 
ixers 


ile drill presses 


ngling machines ... 
pl istic film TT. 
ling 
ling mac hines 
arboxymethy! cellulose film 
irboxymethy! cellulose flake 


rboxymethy! cellulose resin 


protein) adhesives 
ed services . 
1es, abrasive 
etal hinges 
nachines (for extrusions) . 
ask painting mac hines 
isks 
painting fixtures 
painting machines, automatic 
applied decorations) 
, flame 
netal, machines . 
g shears 
nless steel 
g foil (roll leaf).... 
narking) e juipment 


belts ... 


iping presses 


Starch (adhesives) ... 
»liminators 
Stea 


irying, preheating ex equipment 


press p platens.... 


yid cavities, hobbed (hobbing) 
| rule dies clicker and dinker 
shteners (handling devices) ... 
gth testing apparatus 


Styrene (also see polystyrene) 
Expanded (foamed) plastics 


Molding compounds 


| 
y 


homers 
tesin adhesives 
Resin emulsions and dispersions 
' 
Resins r 
ne copolymers 
Fabricators of 
Volding « ompounds 
Resins aes 
Rods and tubes 
Sheets 
yrene derivatives, resins 
inates (plasticizers) 
mamide (plasticizers) 
om pounds (solvents) 
orted film and ohsetig . 


‘ace 


grinders 


Swive 


vathetic 


resin adhesives.............:+. 
ic rubber 


vothet 
Base 
Pp 


oatings 


isticizers 
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1073 
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1041 
1056 
1056 
1053 
1058 
1024 
1054 
1051 
1053 
1054 


1026 
1036 
1057 
1068 
1051 
1052 
1054 


1030 
1034 
1035 
1024 
1029 
1037 


1065 
1034 
1037 
1038 
1039 
1037 
1036 
1036 
1040 
1056 
1106 
1055 
1057 
1031 
1024 
1039 
1027 
1036 


Systems, hydraulic power 


Systems, lubricating (centralized) 


Systems, proportioning 


Tables, elevating 

lap bench grinders 

Tape, masking 

Taper bearings 

Tap ping machines 

laps ; 7 és 

Temperature contr rn mold 

Tension faste ning devices 

Testing apparatus 
Abrasion 


Accelerated 


Conditioning cabi 


weather 


Electrical 
Flow 

Hardness . 
Heat 
Impact 


distortion 


Ovens 
Strength . 
Visual color mat« hing . 
Miscellaneous 
Testing laboratories , 
Thermal sealing machines 
Thermoplastic casting plastics 
Thermoplastic laminators 
Thermoplastics 
Sheet forming and drawing of 
Thermosetting automatic molding mac tens 
Chermosetting casting plastics . 
Thickness gages 
Thread cutting screws 
Thread forming screws 
Thread gages P 
Threads (see fibers, evathatie) 
Thrust bearings 
Time controllers ahenese 
Toluenesulfonates (plastic nese) 
Tool grinders 
Tools and dies (see die makers and mold 
makers) 
Tools 
Carbide tipped 
Cutting 
Machine ... 
Tote boxes 
Transfer molders 
Transfer molding presses . 
Traps, StOOM ... ee csee 
Tube rolling machines 
Tubes 
Extruders of 
Fibre, 
H. F. electronic 
Manufacturers of, with some stock 
Tubing, flexible metal . 
Tumbling barrels 
Tumbling compounds . . 
Tumbling machines 


vulc anized 


Tumbling pegs 


Turning lathes 


Universal grinders 
Universal milling machines 
Urea 
Chemicals 
Coatings 
Expanded foamed plastics 
Resin adhesives....... 
Urea-forma ldehyde 
Molding compounds 
Resins 
Used machines 
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Vacuun 


Vacuum 


equipment, hig 
forming 
forn 


Vacuun ing machines 


Vacuum plating holding racks 
Vacuum pumps 
Valves, diaphragm contro 
Valves, hydraulic 
Valves, pneumatic 
Variable speed drives 
Varnish making resins 
Varnishes 
Vertical milling mac hines 
Vibrators er 
Vinyl acetal molding compounds 
Vinyl acetate 

Molding compounds 

Monomers 

Resins . 


Vinyl 
Molding compounds. . 


alcohol 


Kesins . 
Vinyl butyral 


Vinyl carbazole 


resins 


Monomers 

Resins 
Vinyl chloride 

Molding con 


Monomers 


pounds 
Resins 

Vinyl chloride acetate 
Molding compounds 
Resins .. 

Vinyl ¢ Mestde-vinrlidene e chloride 
Molding compounds 
Resins .... 

Vinyl coated fabric 

Vinyl coatings ......... 

Vinyl ethers (monomers)... . 


Vinyl, 


Vinyl 


fabricators of . 

film, 
facturers 

Vinyl formal 
Molding compounds 


Vinyl resin otheaines ee 
Vinyl resin er ulsions and dispersions 
Vinyl resin expanded foamed plastics 
Vinyl sheeting 
Vinylidene chloride 

Molding c ompounds 

Monomers 


Viewal ocles matching testing , apparatus 
Volatile extraction machines 
Vulcanized fibre 

Vulcanizing agents 


W 


Walnut shell flour (fillers) 
Water emulsions (latex, resin) 
Water soluble resins 

Weavers of glass (glass, fibrous) 
Weigh-feeders 

Weighing scales . 

Weight accumulators 

Welding equipment 

Wet sanding machines 

Wetting agents ..... 

Wheels, buffing and soliching . 
Wheels, cut-off. 

Winding equipment bootadinn yi 
Wipe-in paints (stick form)... 
Wire-coating machines 

Woodflour fillers 


Woven fabrics (plastic). 


Xylenol (chemicals) 


sheeting, coeal fabric manu- 


1037 
1027 
1027 
1035 
1065 


1106 


1034 
1037 
1024 
1029 


1029 


1106 


1034 
1035 
1037 
1054 
1044 
1031 
1041 


103] 

1033 
1037 
1033 
1054 
1054 
1050 
1054 
1045 
1041 

1050 
1056 
1053 
1059 
1046 
1031 

1031] 








MATERIALS AND CHEMICALS 





ADHESIVES 


For related editorial information see 
Adhesives Chart, P. 564 


Casein 
Cellulose Base 
Protein Base 
Soybean, Etc.) 
Rubber Base 
Silicote 
Starch and Dextrins 
Synthetic Resins 
Acrylic Resins 
Ally! Resins 
Coumarone-Indene 
Epoxy Resins 
Furan Resins 
Isocyanate Resins 
Melamine Resins 
Nylon (Polyamide) 
Phenolic (Resins) 
Polyesters (Alkyds) 
Resorcinol Resins 
Silicone Resins 
Styrene Resins 
Urea Resins 
Vinyl! Resins 


(Animal, Casein, 


SAY POROZECASTTO AMO NOP 


Acco Polymers, New York (GC) 
@Acme Resin Corporation, Forest Park, 
Ill. (H, O) 
Adhesive Products Corporation, New 
York (A, B, D, F, G, H, D 
Adhesive Products, Inc., Albany, Calif. 
(A, B, C, D, F, G, H, I, U) 
Alkydol Laboratories, Inc., Cicero, Ill. 
(J, O, P, U) 
@American Cyanamid Co., Plastic & 
Resin Div., New York (M, P, T) 
®@ American Cyanamid Co., New York (H, 
M, T) 
American Hard Rubber Co., New York 


American-Marietta Co., Adhesive, Res- 
in, Chemical Div., Seattle, Wash. (A, 
C, ¥,: Ge 2? 


@ Angier Adhesives, Div. of Interchemi- 


cal, Cambridge, Mass. (D, J, L, O, S, 


U) 
@Anorgana G. M. B. H., New York (U) 
Applied Plastics, Co., Inc., El Segundo, 
Calif., (J, L) 
Arabol Mfg. Co., New York (A, C, D, 
E, F, U) 
@ Archer-Daniels-Midland Co., Chem. 
Products Div., Cleveland, Ohio (A, 
C, F, P) 
Aries, R. S. & Associates, New York 
(J) 
Aries Laboratories, Inc., Long Island 
City, N.Y. (J) 
Armstrong Products Co., Warsaw, Ind. 


Atlas Mineral Products Co., Mertztown, 
Pa. (E, J, K, L, O, P) 

Atlas Powder Co., Wilmington, Del. (P) 

B. B. Chemical Co., Cambridge, Mass. 
GZD.F,163.0,%,G46 5.04 

B. |. P. Chemicals Limited, Nr. Birming- 
ham, England (P, 7) 

BX Plastics Ltd., London, England (A, 
B, D, S) 


@ Indicates* Advertiser. 


1024 


®Badische Anilin & Soda Fabrik A. G. 
Ludroigshafer Rhein, Germany (G, N, 
Ps 7, & 

@ Bakelite Co., A Div. of Union Carbide 
Corp., New York (J, O, P, Q, R, S, U) 

©@ Barrett Div., Allied Chemical & Dye 
Corp., New York (/, O, P, T) 

Barrett Varnish Co., Cicero, Ill. (B, G) 
= Corticelli Industries, New York 
Blogs. Carl H. Co., Inc., Los Angeles, 


Blacher, B., New York (U) 

Borden Co., Chemical Div., New York 
(A, C, D, G, J, 0, Q, T, U 
@Cadillac Plastic & Chemical 
Detroit, (G, U) 
California Ink Co., 

cisco, (D) 
® Celanese Corporation of America, New- 
ark, N.J. (P) 
Chemical Development Corp., Danvers, 
Mass. (B, C, F, G, Jj, L, O, R, S, U) 
®@ Chemical Products Corp., East Provi- 
dence, R.I. (G, J, L, S, U) 
Chemtron Fiber Glass Co., El Monte, 
Calif. (/) 
@Claremont Pigment Dispersion Corp., 
Roslyn Hgts., New York (U) 
Compo Chemical Co., Mansfield, Mass, 
(B, D, G, I, J, L, M, O, P, Q, 8, 1) 
@Cordo Chemical Corp., Norwalk, Conn. 
U,. FP, OG 
@ Diamond Alkali Co., Chlorowax Div., 
Cleveland, (£) 
Dennis Chemical Co., St. 
C, BJ, 
@Dewey & Almy Chemical Co., Div. of 
R. Grace & Co., Cambridge, Mass. 
D) 
Dow Corning Corp., Midland, Mich. (D, 
R 


Co., 


Inc., San Fran- 


Louis, Mo. 


) 
Dreyfus L. A. Co., Inc., South Plain- 
field, N.J. (D) 
@du Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. (B) 
@Durez Plastics Div., Hooker Electro- 
chemical Co., North Tonawanda, N.Y. 
(K, O) 
@Eastman Chemical Products, 
Kingsport, Tenn. (B) 
Elastomer Chemical 
N.J. (U) 
Electro-Chemical 
Cleveland (U) 


Emerson & Cuming, Inc., Canton, Mass. 


Inc., 


Corp., Newark, 


Products Corp., 


Epoxylite, The, Corp., El Monte, Calif. 
(J) 

Farrington Texol Corp., Walpole, Mass. 

’ > G, , U 

Federal Chemicals Corp., Brooklyn, 
N.Y. (A, D, F, G) 

Federal Latex Corp., Brooklyn, N.Y. 
(D, G, Q, 

Flexcraft Industries, Newark, N.J. (B, 
D, F, G) 

Flexible Products, Co., Marietta, Ga. 
(U) 


Fuller, H. B., Co., St. Paul, Minn. (C, 
D, E, F, J, U) 
@Furane Plastics Inc., Los Angeles (J, 
x, &) 
Garan Chemica! Corp., Gardena, Calif. 
VJ, P, U) 
Garlock Packing Co., Palmyra, N.Y. (/) 


General Dispersions 
N.J. ()) 
@General Electric Company, Chemical & 
Materials Dept., Pittsfield, Mass. (¢ 
General Mills, Inc., Kankakee, [|], (\ 
®General Tire & Rubber Co., Chemical 
Div., Akron, Ohio (D) 
® Goodrich Chemical Co., B. F., Cleve. 
land, Ohio (U) 
®Goodrich, B. F., Industrial Products 
Co., Div. of B. F. Goodrich Co. 
Akron, Ohio (D) 
@Goodyear Tire & Rubber Co., The 
Chemical Div., Akron, Ohio ()) 
Greeff, R. W., & Co., Inc., New Yor 
(T) 
ey Plastics Corp., Hope Valley, 
R.I1. 
@Hardman, H. V. Co., Belleville, N.], 


Inc., Paterso, 


Haveg Industries, Inc., Wilmington, Del, 
(K, O 

Haynes, C. W. Laboratories, Inc. 
Springfield, Mass. (B, F) 

Heresite & Chemical Co., Manitowoc, 
Wis. (O) 

Hewitt, C. B. & Bros., Inc., New York 
(A, T, U) 

Homalite Co., The, Wilmington, Del, 


wp ry 
@Hommel, O. Co., The, Pittsburgh, Pa, 
(E, F 
Houghton Laboratories, 
New York (J) 
@\imperial Chemical Industries Ltd., 
Plastics Div., Hertfordshire, Eng, 
(G, N, O, T, U) 
Industrial Latex Co., Wallington, N.J. 
(A, C, D, F, J, 0, U) 
@industrial Solvents & Chemicals, Inc., 
Wilkinsonville, Mass. (G) 
lronsides Resins, Inc., Columbus, Ohio 
(K, O) 
Johns-Manville, New York (D) 
@ Koppers Co., Inc., Pittsburgh, Pa. ((), 
S 


Inc., Olean, 


) 
@ Krieger Color & Chemical Co., Inc., 
Los Angeles, Calif. (GC, S) 


Lami-Plast Products Co., Tampa, 
Florida (J) 
Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass. (D, /) 
Lithgow Chemicals Co., Division of 
Reinhold Engineering & Plastics 
Company, Norwalk, Calif. (J, K, \, 
S, U) 
Magic Chemical Co., Brockton, Mass. 
(A, B, Cc, D, F, G, H, Je K, L, M, N, 
GO, P, G, &, a i 
ay Corp., The, L. 


@Marbon Chemical Div., 
Corp., Gary, Ind. (D, F) 
Midland Adhesive & Chemical Corp. 
Ferndale, Mich. (A, B, C, D, E, F, 

G, 0. P, 3, %, & a 

Minnesota Mining & Mfg. Co., St. Paul, 
Minn. (D, E, G, O, U, J, L) 

Miracle Adhesive Corporation, Bell- 
more, L.I., N.Y. (B, D, G, 1, J, 
0, P, Q. S, U) 

Mobay Chemical Co., St. Louis, Mo. (L) 

Monite Waterproof Glue Co., Minne- 
apolis, Minn. (A, C, F, T, U) 


I. C., N.Y. 


Borg-Warner 


Complete addresses of companies listed appear on pp. 1123-1149 
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ner 


to Chemical Co. Springfield 
oMelass. (A, C, M, O, Q, 7) 
Withers Chemical Co. Greens- 
boro, N.C. (L) 
National Adhesives Div., National 
Products Inc., New York (A, B, C, 
p. F, U, J) 
National Casein Co., Chicago (A, C, 
D, O, > 3 U) 
@ Naugatuck Chemical, Naugatuck, Conn. 
- U) 


Morton 


@ Naugatuck Chemical, U.S. Rubber Co., 
Naugatuck, Conn. (D, P) 
Navarm Chemical Co., Maywood, Calif. 


Neville Chemical Co., Pittsburgh (J) 
Ohio Adhesives Corp., New Phila., 
Ohio (B, D, G, I, J, N, O, P, Q, S, 


Paisley Products Inc., New York (A, 
C, D, E, F, Q, T, U, J) 
Pelron Corporation, Lyons, Ill. (L) 
Perkins Glue Co., Lansdale, Pa. (A, 
C, F, O, Q, T) 
@Peters Chemical Mfg. Co., Melrose 
Park, Ill. (G) 
Philadelphia Quartz Company, Phila- 
delphia, Pa. (E) 
Pierce & Stevens Chem. Corp., Buf- 
felo, N.Y. B, DB, & & Ff, UY, J, &) 
@ Pittsburgh Plate Glass Co., Pittsburgh, 
Pa, (P) 
Plastic Center, Rochester, N.Y. (G, S) 
@Plastics Engineering Co., Sheboygan, 
Wis. (O) 

Poly Resins, Sun Valley, Calif. (J, O, 
U) 

Polymer Chemical Co., Cincinnati, 
Chis (4, 5G, Bt Ge oe 2 0 

@Polymer Corporation, Reading, Penn. 

(N) 

Polymer Industries Inc., Springdale, 
Conn. (A, B, C, D, F, J, U) 

@Polypenco, Inc., Reading, Penn. (N) 

Protective Treatments, Inc., Dayton, 
Ohio (U) 
Pyroxylin Products, Inc., Chicago, 
Ill. (B, D, G, I, U) 
Raffi and Swanson, Inc., Wilmington, 
Mass. (B, S, U) 
Randolph Products Co., Carlstadt, 
N.J.(B, D, G,) 
@Reichhold Chemicals, Inc., White 
Plains, N.Y. (A, C, J, M, O, P, Q, 
T, U) 
Reliance Plastic & Chemical Corp., 
Paterson, N. J. (B, G, S, U) 
Ren Plastics Inc., Lansing, Mich. (J) 
Resinite Department, The Borden Co., 
Santa Barbara, Calif. (U) 
®Reynolds Chemical Products Co., Ann 
Arbor, Mich, (J. L, U) 
Rezolin, Inc., Santa Monica, Calif. (/) 
H. H. Robertson Co., Pittsburgh (P, /) 
Rohm & Haas Co., Philadelphia, Pa., 
(G, I, O, P, Q) 
®Rubber & Asbestos Corp., Bloomfield, 
N.J. (B, D, G, H, I, J, L, N, O, P, 
Q, S, U) 
®Rubber Corp. of America, Hicksville, 
N.Y. (D) 
® Schwartz Chemical Co. Inc., New York 
(B, G, S, U) 
The Servwell Products Co., Cleveland, 
Ohio (U) 

a Chemical Corporation, New York 
Skeist Laboratories, Newark, N.J. (/) 
Specialty Products Co., Jersey City, 

N.J. (F) 
@Stanley Chemical Co., East Berlin, 
Conn. (D, J, L, U) 


_—_— 


@ Indicates Advertiser. 


@Swedlow Plastics Co., Youngstown, 
Ohio (J) 
Synco Resins Inc., Bethel, Conn. (O, U) 
@ Synthetic Products Co., Cleveland (/) 
Synvar Corporation, Wilmington, Del. 
(D, K, O, Q, T) 
Tylene Plastics, Inc., Michigan City, 
Ind. (P, J) 
U B S Chemical Corp., Cambridge, 
Mass. (D) 
@Union Carbide International Co., New 
York (O, P, Q, R, U) 
Union Paste Co., Hyde Park, Mass. 
(4. 6; &, BD, f, G 41, &, G& F.. 4, 
T, U) 
Vacuum Coatings, Inc., Wilkinsonville, 
Mass. (G, N, P, R, 5, L 
@Valite Div., Valentine Sugars inc., 
New Orleans, La. (O) 
Varcum Chemical Corp., Niagara Falls, 
N.Y. (O) 
@Watson-Standard Company, Pittsburgh, 
Pa. (U) 
Williamson Adhesives, Inc., Skokie, 
mi. (A, B, C, D, F, J) 
Wilross Products Co., Hawthorne, N.J. 
(B, D, G, H, i, } L, M, N, 0, ro Q, 
Eq, 4, 7, 0 
Xylos Rubber Co., Div. of Firestone 
Tire & Rubber Company, Akron, 
Ohio (D, G, I, O, S, U) 


ANTISTATIC AGENTS 


® American Cyanamid Co., New York 
@Antara Chemicals, A Sales Div. of 
General Aniline & Film Corp., New 
York 
@ Archer-Daniels-Midland Co., Chemical 
Prod. Div., Cleveland, Ohio 
BX Plastics Ltd., London, England 
@Cadillac Plastic & Chemical Co., 
Detroit, Mich. 
@Carbide & Chemicals Co., New York 
Chemical Development Corp., Danvers, 
Mass. 
@Claremont Pigment Dispersion Corp., 
Roslyn Hghts., New York 
Edison, S. M. Chemical Co., Chicago 
@ Fine Organics, Inc., New York ‘ 
Industrial & Domestic Silicone Dis- 
tributor, Reseda, Calif. 
Johns-Manville, New York 
Kessler Chemical Co., Inc., Philadel- 
phia, Pa. 
@ Krieger Color & Chemical Co., Inc., 
Los Angeles, Calif. 
@Logo, Inc., Chicago, Ill. 
Merix Chemical Co., Chicago 
Morton Withers Chemical Co., Greens- 
boro, N.C. 
Naovarm Chemical Co., Maywood, Calif. 
Plastic Center, Rochester, N.Y. 
@Polyplostex United, Inc., Union, N.J. 
@ Schwartz Chemical Co. Inc., New York 
Specialty Products Co., Jersey City, 
N. J 


@Sullivan Varnish Co., Chicago 
U. S. Stonéware Co., Akron, Ohio 
Wilco Co., Los Angeles 
Wilross Products Co., Hawthorne, N.J. 


ANTITACK AGENTS 


Adhesive Products Corp., New York 
@ Archer-Daniels-Midland Co., Chemical 
Prod. Div., Cleveland, Ohio 
B.B. Chemical Co., Cambridge, Mass. 
Borden Co., Chemical Div., ie York 
Eveready Pressurized Products, Inc., 
Cleveland 
Mallinckrodt Chemical Works, St. Louis, 


Mo. 
Merix Chemical Co., Chicago 


MATERIALS AND CHEMICALS 


National Adhesives -National Starch 
Products Inc., New York 
Superior Materials Inc., New York 
@Synthetic Products Co., Cleveland 


BACTERIOSTAT 


Bex Industries, Inc., New York 
Sanitized Sales Co. of America, New 


York 
CASEIN 


For related editorial information 
see p. 147 
Borden Co., Chemical Div., New York 
@ Harwick Standard Chemical Co., Akron, 
Ohio 
National Casein Co., Chicago 
Polymer Chemical Co., Cincinnati, Ohio 
Polymer Industries Inc., Springdale, 
Conn. 


CASTING MATERIALS 
(Not Cast Products) 


For related editorial information 


see p. 747 


A. Thermoplastic 
B. Thermoseftting 


@Acme Resin Corporation, Forest Pk., 
Ill. (B) 

Adhesive Products, Inc., Albany, 
Calif. (A, B) 

@ Allied Chemical & Dye Corp. Semet- 
Solvay Petrochemical Div., New 
York (A, B) 

@ American Cyanimid Co., New York (B) 

®American Cyanamid Co., Plastics & 
Resins Div., New York (B) 

Arabol Mfg. Co., New York (8) 
Aries Laboratories, Inc., Long Island 
City, N.Y. (B) 

@Badische Anilin & Soda Fabrik A, G., 

Ludroigshafer Rhein, Germany (A, B) 
Bakelite Co., A Div. of Union Carbide 
Corp., New York (A, B) 

@ Barrett Div., Allied Chemical & Dye 
Corp., New York (B) 

Biggs Co., Carl H. Inc., Los Angeles, 
(B) 

Blum, Paul Co., Buffalo, N.Y. (A) 

Borden Co., Chemical Div., New York 
(A) 

Brea Chemicals, Inc., Los Angeles 
(A) 

@Catalin Corp. of America, New York 
(B) 

@Celanese Corp. of America, Newark, 
N.J. (B) 

Chemedical Research Associates, 
Upper Darby, Penna. (A, B) 

Chemical Development Corp., Danvers, 
Mass. (A, B) 

Chemtron Fiber Glass Co., El] Monte, 
Calif. (A, B) 

@Cordo Chemical Corp., Norwalk, Conn. 
(A, B) 

®@ Davis, Joseph, Plastics Co., Arlington, 
N.J. (A) 

Dow Corning Corp., Midland, Mich. (B) 
Dreyfus, L. A. Co., Inc., So. Plainfield, 
N.J. (A) 

@Durez Plastics Div., Hooker Electro- 
Chemical Co., North Tonawanda, 
N.Y. (B) 

Elastomer Chemical Corp., Newark, 
N.J. (A, B) 

Emerson & Cuming, Inc., Canton, Mass. 
(A, B) 

Epoxylite, The, Corp., El Monte, Calif. 
(B 


) 
Federal Latex Corp., Brooklyn, N.Y. 
(A) 
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@Furane Plastics, Inc., Los Angeles 

(B) 
General Mills, 

B) 

® Goodrich, B. F. Chemical Co., 
land, Ohio (A) 

®@Goodrich, B. F., Industrial Products 
Co., Div. of B. F. Goodrich Co., 
Cleveland, Ohio (A, B) 

@Hardman, H. V., Co., Belleville, N.J. 
(B) 

Haveg Industries, Inc., Wilmington, Del. 
(B) 
Homalite 
(B) 

@ Imperial 

Plastics 
(A, B) 
@industrial Solvents & Chemicals, Inc., 
Wilkinsonville, Mass. (A, B) 
lronsides Resins Inc., Columbus, Ohio 
(B) 
@Marblette Corp., The, L. I. C., 
(B) 
Marine Plastics, Inc., Clinton, Mass. 
@ Metal & Thermit Corp., Rahway, N.J. 
(A) 
Minnesota Mining & Mfg. Co., St. Paul, 
Minn. (B) 
Miracle Adhesive Corporation, 
more, L.I., N.Y. (A, B) 
Mitchell Rand Mfg. Corp., New York 
(A, B) 
@ Naugatuck Chemical-U. S. Rubber Co., 
Naugatuck, Conn. (A, B) 
Ohio Adhesives Corp., New Philadel- 
phia, Ohio (A, B) 
Poly Resins, Sun Valley, Calif. (A, B) 
Polymer Chemical Co., Cincinnati, 
Ohio (A, B) 
Polymer Industries 
Conn. (A, B) 
Ren Plastics Inc., Lansing, Mich. (B) 
Rezolin, Inc., Santa Monica, Calif. (B) 
Robertson, H. H. Co., Pittsburgh, Pa. 
(B) 
@Rohm & Haas Co., Philadelphia, Pa. 
(A, B) 
@Rubber Corp. of America, Hicksville, 
N.Y. (A) 
@ Schwartz Chemical Co., New York (A) 
Scientific Abrasives, Chicago (B) 
Synvar Corporation, Wilmington, Del. 
(B) 

Technicraft Co., Boston, Mass. (B) 

Tylene Plastics Inc., Michigan City, 
Ind. (B) 

Vacuum Coatings, Inc., Wilkinsonville, 
Mass. (A, B) 


Inc., Kankakee, Ill, (A, 


Cleve- 


Co., The, Wilmington, Del. 


Chemical 
Div., 


Industries Ltd., 
Hertfordshire, Eng. 


N.Y 


Bell- 


Inc., Springdale, 


CELLULOSE AND CELLULOSE 
DERIVATIVES 


(Fiake) 


For related editorial information 


see p. 96 


. Cellulose 

- Cellulose Acetate 

. Cellulose Acetate Butyrate 

. Cellulose Nitrate 

Cellulose Propionate 

. Ethyl! Cellulose 

. Hydroxyethyl Cellulose 

. Methy! Cellulose 

. Sodium Carboxymethy! Cellulose 


-~xonmone> 


Amco Plastic Materials, Inc., Brooklyn, 
N.Y. (B, C, F) 
@American Molding Powder & Chemical 
Corporation, Brooklyn, N.Y. (B) 


@ Indicates Advertiser. 
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American Viscose Corp., Philadelphia, 
Pa, (G) 

@Antara Chemicals, A Sales Div. of 
General Aniline & Film Corp., New 
York (/) 

BX Plastics Ltd., 
D) 

Bamberger, Claude P. 
Park, N.J. (B, C, F) 

Blum, Paul Co., Buffalo, N.Y. (B, C, 
E) 

® Brown Co., Boston, Mass. (A) 

Buckeye Cellulose Corp., 
Tenn, (A) 

——— & Chemicals Co., New York 

@ Celanese Corp. of America, 
Div., Charlotte, N.C. (B, E) 

®@Dow Chemical Co., Midland, 


London, England (B, 


Inc., Ridgefield 


Memphis, 


Textile 
Mich. 


, E.l. de Nemours & Co., 
Wilmington, Del. (B, J) 
® Dynamit-Actien-Gesellschaft, 
dorf, W. Germany (D) 
@Eastman Chemical Products, 
Kingsport, Tenn. (B, C) 
Gem City Trading, Dayton, Ohio (B, C) 
Hercules Powder Co., Inc., Wilmington, 
Del. (A, B, D, F, JD 
Plastic Materials Inc., 
N.Y. (B) 
Polymer Chemical Co., Cincinnati, 
Ohio (A, B, D, F, G, H, 1) 
Rayonier Incorporated, New York (A) 
— Ltd., Nr. Berne, Switzerland 
E) 


Inc., 
Trois- 


Inc., 


Hicksville, 


CHEMICALS 
(See also Monomers) 


For related editorial information 


see P. 364 


Acids, Mineral 

Acids, Organic (See also Maleic 
and Phthalic) 

Alcohols (See also Allyl) 

Aldehyde (See also Formaldehyde 
and Furfural) 

Alkalies (See also Ammonia) 

Allyl Alcohol 

Aminos 

Ammonia 

Benzoy! Peroxide 

Camphor 

Carbon Disulfide 

Catalysts (See also Benzoy! Per- 
oxide and P ero xides) 

Cresol and Cresylic Acid 

Formaldehyde and Paraformalde- 
hyde 

Furfural 

Glycerol 

Glycols 

Hexamethy/enetetramine 

Isocyanates 

Maleic Acid 

Melamine 

Pentaerythritol 

Peroxides 

Phenol 

Phthalic Anhydride 

Resorcinol 

AA. Stearates 

BB. Urea 

CC. Xylenol 


A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 
I. 

J. 

K. 
L. 
M. 
N. 
Oo. 
P. 
Q. 
R. 
s. 

T. 
U. 
Vv. 
W. 
xX. 
¥. 
Zz. 


@Advance Solvents & Chemical, Div. of 
Carlisle Chemical Works Inc., New 
Brunswick, N.j. (AA) 

@Allied Chemical & Dye Corporation 


National Aniline Div., New York (B.A @ Hommel, 


L, S, T, Y) 


® American Cyanamid Co., New } rk (4 
» a, L, BN, 7, U, X,Y, A BR) 
@American Cyanamid Co. 
Resin Div., New York (7, 
@Anorgana G. M. B. H., anchen Cor 
many (Q) ? 
Applied Piastics, Co., Inc 
Calif., (L) 
@ Archer-Daniels-Midland Co., Chemica! 
Prod. Div., Cleveland, Ohio (¢ p 
®@ Archer-Daniels-Midland Co., 
N.J. (C) 
— Corp., Brooklyn, N.Y. 
BX Plastics Ltd., 
(J) 
@Badische Anilin & Soda Fabrik A, G., 
Ludroigshafer Rhein, Germany (pf , 
D, E, H, L, N, Q, R, T, V, Y, BB)” 
@Borrett Div., Allied Chemical . Oye 
Corp., New York (B, M, Q, T, x 
CC) 
Berkshire Chemicals, Inc., New York 
(A, E, W) 
Biggs Carl H. Co., Inc., Los Angeles, 
L) 


Pl, astie & 


Newark, 


London, England 


Borden Co., Chemical Div., New York 
(N, R, V) 
Brea Chemicals, 
(A, H) 
@Cadet Chemical Corp., Lockport-Olcot: 
Road, Burt, N.Y. (/, L, W) 
Canadian Resins & Chemicals Ltd, 
Montreal, Quebec, Canada (C) 
@Carbide & Chemicals Co., New York 
(B, C, D, Q, X) 
@Celanese Corp. of America, Chen. 
Div., New York (B, C, D, M, P, 0 
Chemical Development Corp., 
Mass. ({/, L) 
@Chemische Werke Huls A. G., Marl, W. 
Germany (B, C) 
Columbia-Southern Chemical 
Pittsburgh, Pa. (B, E, H, W) 
® Dow Chemical Co., Midland, Mich. (£, 
H, K, P, Q, X) 
@du Pont, E.!. de Nemours & Co., Inc., 
Wilmington, Del. (A, B, C, E, H, J, 
N, Q, R, S, W, AA, BB,) 
@Durez Plastics Div., Hooker Electro- 
chemical Co., North Tonawanda, N.Y. 
(X) 
@Eastman Chemical Products, Inc., 
Kingsport, Tenn. (B, C, D, Q) 
Emerson & Cuming, Inc., Canton, Mass, 
(L) 
@Emery Industries, 
Ohio (B) 
@ Enjay Co., Inc., New York (C) 
@ Escambia Chemical Corp., New York, 
(C, H) 
Farbwerke Hoechst A. G. vormals 
Meister Lucius & Bruning, Fim 
Hoechst, Germany (A, B, C, |, P, 7 


Inc., Los Angeles, 


Danvers, 


Corp., 


Inc., Cincinnati, 


© Fine Organics, Inc., New York (8, C, 
D) 


Foremost Food & Chemical Co., EI 
Dorado Div., Oakland, Calif. (8, ?) 
Garan Chem. Corp., Gardena, Calif. 


ww ® 
© Goodrich, B. F. Chemical Co., Cleve 
land, Ohio (B) ced 
Greeff, R. W. & Co., Inc., New York 
(C, D, F, Q, AA, BB) 
Gulf oii Corp. " Petrochemicals Dept., 
Pittsburgh (C, D, V) 
@ Har shaw hemical Co., 
(AA) 
Hercules Powder Co., 
ton, Del. (H, L, V, 54) 
@ Heyden re 8° ‘Chemical Corp., New 
York “. , D, N, R, V, Z) 
Ry he, The, Pittsburgh (C, 
D, V. Y, AA, BB) 


Cleveland 


Inc., Wilming 


Complete addresses of companies listed appear on pp. 1123-1149 





@Mc 


@ Me 


ngeles 
w York 


1 
igeles 
’ 


Ltd., 
y York 
Chem. 

P 
nvers, 
rl, W, 


Corp., 


York, 
rmals 


Fim 
Py le 


York 
ept., 
land 
ing 


New 


wards & Sons (Canada) Ltd., Mont- 
oe Ontario, Canada (C) 
Kay Fries Chemicals, Inc., American 
British Chemical Supplies, Inc., New 
York (B, C, D, L) 
Kolker Chemical Corp., Newark, N.j. 


(B, Z) . 
@Koppers Co., Inc., Pittsburgh, Pa. (M, 


cusmiel Div., Wallace & Tiernan Inc., 
Buffalo, N.Y. (I, L, W) 

Mallinckrodt Chemical 
Louis, Mo. (L, AA) 

@McKesson & Robbins, ine., BY. CF, 
K, V) 

@Merck & Co., Inc., Rahway, N.J. (CG, 
NV, R) 

Mobay Chemical Co., St. Louis, Mo. 
$) 


Works, St. 


@Monsanto Chemical Co., Springfield, 
Mass. (N) 

@Naugatuck Chemical, Naugatuck, Conn. 
(5) 

@Naugatuck Chemical, U.S. Rubber Co., 
Naugatuck, Conn. (A, S) 

Oronite Chemical Company, San Fran- 
cisco, Calif. (H, M, T, X, Y) 

Pennsylvania Salt Mfg. Co., 
Penn. (A, C, E, H, L) 

Petroleum Chemicals, 
Orleans, La. (H, Q) 

Philadelphia Quartz Co., Phila, Pa. (E) 

Pitt Consol Chemical Company, New- 
ark, N.J. (M, X, CC) 

@Pittsburgh Coke & Chemical, Pitts- 
burgh (B, M, T, X, Y, CC) 

Poly Resins, Sun Valley, Calif. (N, X) 
The Quaker Oats Co., Chicago (C, D, 
0) 

@Reichhold Chemicals, White Plains, 
N. Y.42 6.4% Se Vas? 

@Rohm & Haas Company, Philadelphia, 
Pa, (A, B, C, L) 

@Schwartz Chemical Co., New York (K) 

@Shell Chemical Corp., New York (C, 
F, Fj 

The Sherwin Williams Co., New York 
(M) : 

Sigma Specialty Chemicals, Richmond, 
Calif. (/, L, W) 

@Specialty Chemicals 
Tex. (L, W) 

@Spencer Chemical Co., Kansas City, 
Mo. (H, N, R) 

®@Sun Chemical Corp., Long Island City, 
N.Y. (AA) 

Synthetic Products 
(AA) 

@U. S. Industrial Chemicals Co., Div. of 
National Distillers & Chemical 
Corp., New York (A, B, C, E, H) 

Wagner, Charles A. Co., Inc., Phila- 
delphia, Penna. (AA) 

@Witco Chemical Co., New York (AA) 


COATED FABRICS 


For related editorial information 
see p. 468 


A. Cellulosic Coated 
B. Rubber Coated 
C. Vinyl Coated 


American Combining 
Rockaway Beach, 
(A, B, C) 

Barr Corp., Richmond Hill. N.Y (0) 
Blossom Mfg. Co., Inc., New York (C) 
®Bolta Pdts, Div,, General Tire & Rub- 
ber Co., Lawrence, Mass. (C) : 
Canadian General-Tower Ltd., Galt, 

Ontario, Canada (C) 


Phila., 


Inc., New 


Inc., Austin, 


Co., Cleveland 


Corporation, 
Queens, 


@ Indicates Advertiser. 


Canadian Resins and Chemicals Lim- 
ited, Montreal, Quebec, Canada (C) 

Carpenter, L. E. & Co., Wharton, N.J. 
(C) 

Clopay Corp., Extruded Film Div., 
Cincinnati, Ohio (C) 

Columbus Coated 
Columbus, Ohio (C) 

@®Cordo Chemical Corp., Norwalk, Conn. 
(C) 
@du Pont, E.!. de Nemours & Co., Inc., 

Wilmington, Del. (A, B, C) 

Electro-Chemical Products 
Cleveland, (C) 

Electro-Technical 
N.J. (C) 

Electro Plastic Fabrics, Pulaski, Va. 
(C) 

Elm Coated Fabrics Co., Inc., N.Y.C. 
(C) 


Fabrics Corp., 


Corp., 


Products, Nutley, 


Farrington Texol Corp., Walpole, Mass. 
(A, B, C) 
Federal Industries, Belleville, N.J. (C) 
Flexfirm Products, El Monte, Calif. 
(B, C) 
@Flightex Fabrics, Inc., New York (C) 
®@ General Tire & Rubber Co., The, Akron, 
Ohio (C) 
®@Goodrich, B. F., Industrial Products 
Co., Div. of B. F. Goodrich Co., 
Marietta, Ohio (C) 
®Goodrich, B. F., Industrial Products 
Co., Div. of B. F. Goodrich, Akron, 
Ohio (B, C) 
Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N. Y. (A, B, C) 
Greeff, R. W., & Co., Inc., New York 
(C, D, F, Q, AA, BB) 
Jamestown Finishes, Inc., Jamestown, 
New York (C) 
Joanna Western Mills Company, Chicago 
(A, C) 
Leathertone, Inc., Boston, 
Marbek, Inc., New York (C) 
Newark Paraffine & Parchment, Newark, 
N. J. (A, B.C) 
The Pantasote Company, New York (C) 
@Plastic Film Corp., Plainfield, Conn. 
(C) 

@Polyplastex United, Inc., Union, N.J. 
(C) . 
Reeves Brothers Inc., New York (B) 
@Respro. Div. The General Tire & 

Rubber Co., Cranston, R.I. (A, B, C) 
Rudd Plastic Fabrics Corp., Bklyn, 
N. Y. (C) 
@Sandmon Eli 
(B, C) 
@ Standard Insulation Co., East Ruther- 
ford, N. J. (C) 
Turner Halsey Co., New York (C) 


Mass. (C) 


Co., Massf 


Worcester, 


COATINGS 
(See also Varnishes) 


For related editorial information 
see p. 175 


. Acrylic Lacquers 

Alkyd Lacquers 

- Cellulose Lacquers 
Cellulose Melt Coatings 
Epoxy Coatings 

. Furan Coatings 
Melamine Coatings 

Oil Base Coatings 
Phenolic Coatings 
Polyamide Coatings 

- Rubber Base Coatings 
(Natural and Synthetic) 
. Silicone Coatings 

. Urea Coatings 

. Vinyl Coatings 


ZzEr ALT TOMmoNS> 


@ Atlas 


MATERIALS AND CHEMICALS 
Adhesive Products Corporation, New 
York (A, J, K, N) 
Alkydol Laboratories, 
Ill. (E, H, I, K, N) 
Amercoat Corporation, 
Calif. (EZ, 1, L, N) 
American Hard Rubber Co., New York 

(K, N) 


Inc., Cicero, 


South Gate, 


@Allied Chemical & Dye Corp., Semet- 


Solvay Petrochemical Div., New 


York (/) 


@ Angier Adhesives, Div. of Interchemical, 


Cambridge, Mass. (E, K, N) 


@Anorgana G. M. B. H., Munchen, Ger- 


many, (N) 
Applied Plastics Co., Inc., FE] Segundo, 
Calif. (£) 


®@ Archer-Daniels-Midland Co., Chemical 


Prods. Div., Cleveland, Ohio (H) 

Aries Laboratories, Inc., Long Island 
City, N. Y. (E) 

Armitage, John L Co., Newark, N. J. 
(A, BS, €, &, G, &, i, J, & 6, & ®) 

Associated Rubber & Plastic Corp., 
New York (C, N) 

Coatings Corp., Long 
City, N. Y. (A, B, C, E, I, N) 

Atlas Mineral Products Co., Mertztown, 
Pa, (E, F, K, N) 

B. B. Chemical Co., Cambridge, Mass. 
(A, K) 

Barrett Varnish Co., Cicero, Ill. (A, B, 
C, E, G, H, I, M, N) 


Island 


@Belding Corticelli Industries, New York 


Bi gs Carl H. Co., Inc., Los Angeles, 

3) 

Bischoff Chemical 
Conn. (D) 

Blossom Mfg. Co., Inc., New York (/) 

Borden Co., Chemical Div., New York 
wo. cee me 

Brutier Products Co., Inc., Secaucus, 

- (C) 


Ne 


Corp., Ivoryton, 


Chemedical Research Associates, Upper 
Darby, Penna. (E, J, N) 

Chemical Development Corp., Danvers, 
Mass. (A, C, E, N) 

@ Chemical Products Corp., Kast Provi- 
dence, R. I. (A, B, C, D, E, G, I, J, 
K, L, M, N) 

Chemtron Fiber Glass Co., El Monte, 
Calif. (E) 

Clopay Corp., Extruded Film Div., 
Cincinnati, Ohio (NV) 

Compo Chemical Co., Mansfield, Mass. 
(A, C, E, G, I, J, K, M, N) 

Mae or Corp., Norwalk, Conn. 
E, N) 

Custom Coatings Co., 
(A) 

Dennis Chemical Co., St. 
a 2 eae 

Doram Products, Inc., Middlesex, N. J. 
(L, M) 

Dow Corning Corp., Midland, Mich. (L) 

Dreyfus, L. A., Co., So. Plainfield, 
N. J. (K) 

@du Pont, E. |., de Nemours & Co., Inc., 

Wilmington, Del. (A, B, C, H, K) 
Elastomer Chemical Corp., Newark, 
N. J. (N) 
Electro-Chemical 
Cleveland, (NV) 
Electro-Technical Products, 
N. J. (E, G, H, I, L, M, N) 
Emerson & Cuming, Inc., Canton, Mass. 
(E) 
Epoxylite, The, Corp., E] Monte, Calif. 


Los Angeles, 


Louis, Mo. 


Products Corp., 


Nutley, 


Eveready Pressurized Products, 
Cleveland (C) 


Inc., 
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vermals 


F fm 


Hoechst A. G. 
Lucius & Bruning, 
Germany (C) 
Texol Corp., 
C, K, N) 


Farbwerke 
Meister 
Hoechst, 

Farrington 
Mass, (A 

Federal Chemicals 
N. Y. (K, ) 

Federal Latex Corp., Brooklyn, N. Y. 
(K, N) 

Flexcraft Industries, 
(A, B, C, D, N) 
Flexible Products Co., 

(N) 
Fuller, H. B., Co., St. Paul, Minn. (£) 
@Furane Plastics Inc., Los Angeles (£) 

Garlock Packing Co., The Palmyra, 
mM. Yo Gh) 

General Dispersions Paterson, 
N. J. VJ) 

General Mills, Inc., Kankakee, Ill. (/) 

General Plastics Mfg. Co., Tacoma, 
Wash. ( E, M, N) 

@General Tire & Rubber Co., 
Ohio (N) 
Glassoloid Corp. of America, 
N. J. (N) 
® Glidden Co., Cleveland (A, B, 
Li,& L,@4.™ 
@Goodrich, B. F., Industrial 
Co., Akron, Ohio (K) 

Gordon-Lacey Chemical Products Co. 
Inc., Maspeth, N. Y. (K, L, N) 

Gusmer, A, Inc., Stalpic Div., Wood- 
bridge, N. J. (E, JD 

@H & R Industries, Nazareth, Pa. (/) 

Haveg Industries, Inc., Wilmington, 

Del (K) 


Haynes, 


Walpole, 
Corp., Brooklyn, 
Newark, N. J. 


Marietta, Ga, 


Inc., 


Toledo, 
Clifton, 
a ae 


Products 


Inc., 
&, G, 


Cc. W. Laboratories, 
Springfield, Mass. (A, B, C, 
H, I, K, L, M, N) 

Heresite & Chemical Company, Mani- 
towoc, Wis. (/, K) 

Houghton Laboratories, 
N. Y. (2) 

Industrial Latex Co., Wallington, 
(C, K, N) 

Industrial Sales Engineers, New 
(N) 

@ Industrial Solvents & Chemicals, 
Wilkinsonville, Mass. (A, B, C, 
644,44 4.8% 

Interchemical Corp., Finishes 
Newark, N. J. (A, B, C, D, E, 
I, K, L, M, N) 

somennene Finishes, Inc., Jamestown, 

. (A, B, C, E, G, H, M, N) 

Pad AS. Co. , Louisville, Ky. (A, 

B, G, Be lc Me ls ce Oe ite ns 
Phila- 
J, K, L, 


Inc., Olean, 


N. J. 
York 


Inc., 
D,E, 


Div., 
G, H, 


Keystone Refining Co., ine, 
delphia, Pa. (A, E, G, H, I, 
M, N) 

Krylon, Inc., Norristown, Pa. (A, B) 

L & P Tool Co., Cincinnati, Ohio (N) 

Lami-Plast Products Co., Tampa, Fla. 
(E) 

Lithgow Chemicals Co., Div. of Rein- 
hold Engineering & Plastics Co., 
Norwalk, Calif. (E, F, 1, K, N) 

@ Logo, wi ; weg Ill. (A, B, C, E, 
G, #, t, J, Be be N) 

Magic ‘Chemica “Nag Brockton, Mass. 
(A, C, HH B, Pe Ge Me oe ee es 
M, " 

Marbek, Inc., Brooklyn, N. Y. (N) 
@Marblette Corp., L.I.C., N. Y. (E, JD 
McCloskey Varnish Co., Philadelphia, 
Pa. (E, H, I 
@ Metal & Thermit Corp., Rahway, N. J. 
(A, B, C, E, G, I, M, N) 
@Michigan Chrome & Chemical Co., 
Detroit (E, N) 


—-—— 


@ Indicates Advertiser. 
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Complete 


Midland Adhesive & Chemical Corp., 
Ferndale, Mich. (A, C, K, N) 
Miracle Adhesive Corporation, Bell- 
more, L.I., N. Y. ‘A, E, I, K, N) 
Mol-Rez Division-American  Petro- 
chemical corp., Minneapolis, Minn. 
(B) 
Moore, Samuel & Co., Mantua, Ohio (N) 
Murray Plastics Co., Poughkeepsie, 
N. Y. (J) 
National 
Products Inc. 
@National Polymer 
Reading (D, E, J) 
@ Naugatuck Chemical, Naugatuck, Conn. 
(A, N) 
@ Naugatuck Chem. U. S. — Co., 
Naugatuck, Conn. (B, K, 
Navarm Chemical Co., eames Calif. 
(K, N) 
Ohio Adhesives Corp., New [| hiladel- 
phia, Ohio (A, E, I, K, N) 
Paisley Products Inc., New York (K, N) 
Parcloid Chemical Co., Midland Park, 
N. J. (N) 
Pelron Corporation, 
Pierce & Stevens Chem. Corp., 
> nine G o&. Ge 2 
N) 
@ Pittsburgh “7 Glass Co., Pgh., Pa. 
(A, B, C, E, G, H, I, K, M, N) 
Plastic pile ‘Coep., Plainfield, Conn. 
(N) 


Adhesives-National Starch 
New York (N) 
Products, 


Inc., 


Lyons, Ill. (N) 
Buffalo, 
fy io 


@Plastics Engineering Co., Sheboygan, 
Wis. (/) 
Poly Resins, Sun Valley, Calif. (D, E, 
N 


I, J, &, 


Polykote, Inc., Cleveland (EF, 
N) 


Polymer Chemical Mies Cincinnati, 
Ohio (A, C, J, K, 
@ Polymer Rad iio ing Reading, Penn. 
Industries Inc., Springdale 
. (E, N) 
®Polypenco, Inc., Reading, Pa. (D, E, /) 
Protective Treatments, Inc., Dayton, 


Ohio (A, N) 


Pyroxylin Products Ine., Chicago, III. 


(A, B, C, D, G, J, K, M, N) 
Raffi and Swanson, Inc., Wilmington, 
Mass. (A, B, C, G, i, M, N) 
Randolph Products Co., Carlstadt, N. J. 
CA, B&B, C, 6, J, & 6, f) 
Reeves Brothers, Inc., New York (XK) 
Ren Plastics Inc., Lansing, Mich. (£) 
Resinite Department, The Borden Co., 
Santa Barbara, Calif. (NV) 
Resolite Corporation, Zelienople, Pa. 
(A) 
Rexton Finishes, Inc. Irvington, N. J. 
(A, B, C, E, G, I, J, K, M, N) 
@ Reynolds Chemical Products Co., Ann 
Arbor Mich. (E, N) 
Rezolin, Inc., Santa Monica, Calif. (£) 
@®Rubber & Asbestos Corp., Bloomfield, 
N. J. (K) 
@®Rubber Corp. of America, Hicksville, 
N.Y. (K, N) 
@ Sandman Eli Co., Worcester, Mass. (E, 
G, I, J, K, L, M, N) 
Schenectady Varnish Co. 
nectady, N. Y. (H, J, J) 
@Schwartz Chemical Co., 
(A, C, I, M, N) 
Seal Peel Inc., Royal Oak, Michigan (D) 
Products Co., Cleveland, 


Inc., Sche- 


New York 


Servwell 
Ohio (N) 

Sherwin Williams Co., New York (A, 
6.8% & Fs we eS ede eh eo 
N) 

Sorg Paper Co., Middletown, Ohio (A, 
5 4. & 6.4 L. oo Oe 


Spraylat Corporation, New York (Kk \ 
@Stanley Chemical Co., Eas: Ber ‘ 
Conn. (A, B, C, D, E, G, H, y 
L, M, N) 
© Sulliven Varnish Co., pric a6 (4 
C, E, G, H, I, K, L, 
@Sun "Chemical Corp., bud ti an 
N. Y. (A, G, I, M, N) 
Truscon Laboratories, 
K, L, N) 
Tylene Plastics, Inc., Michigan (;, 
Ind. (E, J, N) a 
U B S Chemical 
Mass, (K) 
U.S. wet Co., 
E, F, I, N) 
Vacuum Coatings, Inc. ” Wilkinsonvyi 
Mesa. (A, B, C, D, E, F, G, I. ar 
L, M, N) , 
@Valite Div., Valentine Sugars Ine, 
New Orleans, La. (/) 
Yarcum Chemical Corp., Niagara Fal]s 
Me. Be 
Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. (E, G, H, J, | 
@ Watson-Standard Company, Pitts., Pa, 
(A, B, E, G, H, I, K, L, M, N) 
Western Coating Co., Royal Oak, Mich, 
(D) 
Western Plastic Inc., Spokane, 
(N) 
Wilross Products Co., 
N. J. (A, B, C, D, E, 
L, M, N) 
Xylos Rubber Co., Div. of Firestone 
Tire & Rubber Company, Akron, Ohic 
(K) 


Detroit (E, 


Corp., Ca nbridge 


Akron, 


Ohi 


Wash, 


Hawthorne, 


OS ae ee me a 


COLOR DISPERSIONS IN RESINS 
AND PLASTICIZERS 


(For related editorial information 


see p. 367 


@Acheson Dispersed Pigments Co., 
Phila., Pa. 
@American Molding Powder & Chemica! 
Corporation, Brooklyn, N. Y 
@Allied Chemical & Dye Corp., Semet- 
Solvay Petrochemical Div., New York 
Applied Plastics Co., Inc., El Segundo, 
Calif. 
@ Argus Chemical Corp., Brooklyn, New 
York 
@Atlas Coatings 
City, N. Y. 
Blane Corp., Canton, Mass. 
California Ink Co., The 
Francisco, 
@Chemical Products Corp., East Provi- 
dence, R. I 
@Claremont Pigment Dispersion Corp., 
Roslyn Heights, New York 
®@ Columbian Carbon Co., New York 
@du Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. 

Farrington Texol Corp., Walpole, Mass. 
@Ferro Corp., Plastic Color Div., 
Cleveland 
@Furane Plastics 


Corp., Long Island 


Inc., San 


Inc., Los Angeles 
Garon Chem. Corp., Gardena, Calif. 
@General Dyestuff Co., Sales Div. of 
General Aniline & Film Corp., New 
York 
@Glidden Co., Baltimore, Md. 
@ Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio 
Gordon-Lacey ke % Products Co., 
Inc., Maspeth, N. 
@ Harwick Standard Cnscitiont Co., Akron, 
Ohio 
Houghton Laboratories, 
N 


Inc., Olean, 


addresses of companies listed appear on pp. 1123-1149 





estone 
» Ohi 


=SINS 


Co., 
mical 
»met- 

York 
indo, 


New 


land 


OvVi- 


Ps, 


iss, 


iv., 


les 


lif, 


@ Reichhold 


S @Stanley 


| @Westchester 


Interchemical Corp., Finishes Div., 
Ne wark, N 
Jamestown F 
N. Y. 
@Kentucky Color & Chemical Co., 
Le uisville, Ky. ; 
Keystone Refining Co., Inc., Phila- 
lelphia, Pa. 
@ Krieger Color & Chemical Co., Inc., 
is Angeles, Calif. 
Color 


inishes, Inc., Jamestown, 


Landers-Segal 
N. ¥. 
@ Logo, Inc., Chicago, Ill. 
@Luminous Resins Inc., Chicago, Ill. 
Mol-Rez Division-American  Petro- 
chemical Corp., Minneapolis, Minn. 
Navarm Chemical Co., Maywood, Calif. 
c. J. Osborn Company, Linden, N. J. 
Penna. Color & Chemical Co., Doyles- 
town, Penna. 
@Plastic Molders 
Fanwood, N. J 
Plastic Molding Powders Inc., Brooklyn, 
N. Y. 
@Plastics Color Co., Chatham, N. J. 
Premier Thermo Plastics Co., Jefferson- 


town, Ky. 


Co., Brooklyn, 


Supply Co., Ine., 


Chemicals, Inc., White 
Plains, N. Y. 
Schori Process Division of Ferro-Co. 
Corp., New York 
@Schwartz Chemical Co. Inc., New York 
The Sherwin Williams Co., New York 
Standard Ultramarine & Color, Hunting- 
ton, W. V. 
Chemical Co., East Berlin, 
Conn. 
@Sullivan Varnish Co., Chicago 
Technicraft Co., Boston, Mass. 
Vansul Sales Co., Englewood, N. J. 
Plastic, Inc., Mamaro- 


neck, N.Y 


COLORANTS FOR DRY 
COLORING 


(For related editorial information 
see p. 367 


@Allied Chemical & Dye Corp., National 
Aniline Div., New York 
@American Cyanamid Co., 
Pigments Div., New York 
@American Cyanamid Co., New York 
@American Molding Powder & Chemical 
Corp., Brooklyn, N. Y. 
Blane Corp., Canton, Mass. 
®Cabot, Godfrey L., Inc., Boston, Mass. 
Colors Unlimited, Los Angeles 
®Drakenfeld, B. F. & Co., Inc., New 
York 
@du Pont, E. |. de Nemours & Col., Inc., 
Wilmington, Del. 
“— amt Plastic Color Div., Cleve- 
an 
General Dyestuff Co., Sales Div. of 
7 aa Aniline & FilmCorp., New 
or 
®Glidden Co., Baltimore, Md. 
®@Horshaw Chemical Co., Cleveland 
— Standard Chemical Co., Akron, 
Ohio 
Imperial Paper & Color Corp., Pigment 
Color Div., Glens Falls, New York 
@Interplastics Corp., New York 
Kentucky Color & Chemical 
Louisville, Ky. 
Kohnstamm, H. & Co., Inc., New York 
*Krieger Color & Chemical Co., Inc., 
Los Angeles, Calif. 
<cadotage Color 
owe 


Organic & 


Co., 


Co., Brooklyn, 


@ Indicates Advertiser. 


@Luminous Resins Inc., Chicago, Ill. 
@Mapico Color Unit, Columbian Carbon 
Co., New York 
Homer W. Palmer & Company, Chicago 
Penna Color & Chemical Co., Doyles- 
town, Penna. 
@Plastic Molders 
Fanwood, N. J. 
®@ Plastics Color Co., Chatham, N. J. 
@Reichhold Chemicals, Inc., White 
Plains, N. Y. 
@Riverdale Color Co., Inc., Newark, 


Supply Co., Ine., 


a 
Riverdale Plastics & Chem. Corp., 


Culver City, Calif. 

@ Schwartz Chemical Co. Inc., New York 
The Sherwin Williams Co., New York 
Smith Chemical & Color Co., Inc., 

Bklyn., N. Y. 
Standard Ultramarine 
Huntington, W. V. 
Titanium Pigment Corp., New York 
Paul Uhlich & Co., Inc., New York 
Vansul Sales Co., Englewood, N. J. 
@Westchester Plastics, Inc., 

neck, N.Y. 
@ Witco Chemical Co., New York 


CORES FOR SANDWICH 
CONSTRUCTION 
Balsa Ecuador Lumber Corp., New York 
Chemtron Fiber Glass Co., El Monte, 
Calif. 
Magic Chemical Co., Brockton, Mass. 


DEODORANTS 
Chemical Development Corp., Danvers, 


Mass. 
Fritzsche Brothers, Inc., New York 


& Color Co., 


Mamaro- 


DYES 
(See also Pigments) 


For related editorial information 


see p. 367 


@Allied Chemical 
National 


& Dye Corporation 
Aniline Div., New York 
@American Cyanamid Co., New York 
@American Cyanamid Co., Organic & 
Pigments Div., New York 
@American Molding Powder & Chemical 
Corporation, Brooklyn, New York 
@Badische Anilin & Soda Fabrik A. G., 
Ludroigshafer Rhein, Germany 
Colors Unlimited, Los Angeles 
@du Pont, E. 1. de Nemours & Co., Inc., 
Wilmington, Del. 

Farbwerke Hoechst A. G. vermals 
Meister Lucius & Bruning, Hoechst, 
Germany 

@ Harshaw Chemical Co., Cleveland 

@Kentucky Color & Chemical 
Louisville, Ky. 

@ Krieger Color z Chemical Co., Inc., 
Los Angeles, Calif. 

Plastic Molding Powders Inc., Brooklyn, 

Me os 
@ Plastics Color Co., Chatham N. J. 
@ Schwartz Chemica! Co., Inc., New York 
@Sullivan Varnish Co., Chicago, Ill. 
Vansul Sales Co., Englewood, N. J. 


Co., 


EMULSIFYING AND DISPERSING 
AGENTS 


Adhesive Products 
York 

@Allied Chemical & Dye Corporation 
National Aniline Div., New York 

@ Allied Chemical & Dye Corp., Semet- 
Solvay Petrochemical Div., New York 


Corporation, New 


MATERIALS AND CHEMICALS 


® American Cyanamid Co., New York 
® Anorgana G. M. B. H., Munchen, Germany 
@Antara Chemicals, A Sales Div. of 
General Aniline & Film Corp., New 
York 
@ Archer-Daniels-Midland Co., Chemical 
Prods. Div., Cleveland, Ohio 
Atlas Powder Co., Wilmington, Del. 
@Badische Anilin & Soda Fabrik A. G., 
Ludroigshafen Rhein, Germany 
Borden Co., Chemical Div., New York 
@®Carbide & Chemicals Co., New York 
@Dewey & Almy Chemical Co., of W. R. 
Grace & Co., Cambridge, Mass. 

@du Pont, E. |., de Nemours & Co., Inc., 
Wilmington, Del. 
Farbwerke Hoechst 
Meister Lucius 
Hoechst, Germany 

Glyco Products Co., Inc., New York 

Greeff, R. W., & Co., Inc., New York 

Kessler Chemical Co., Inc., Phila 
delphia, Pa, 

@ Krieger Color & Chemical Co. 

Los Angeles, Calif. 

Merix Chemical Co., Chicago 

Morton Withers Chemical Co., Greens- 
boro, N. C. 

Plastic Molding Powders Inc., Brooklyn, 


vormals 


F fm 


A. G. 
& Bruning, 


Inc., 


© Plastics Color Co., Chatham, N. J. 

@Rohm & Haas Company, Philadelphia, 
a 

@ Witco Chemical Co., New York 





EMULSIONS AND DISPERSIONS 


For related editorial information 
see P. 340 


- Cellulose Base 

Protein Base 

Resin Base 

. Acrylic Resins 

. Alkyd Resins 

. Allyl Resins 

. Coumarone-Indene Resins 

. Fluorocarbon Resins 

. Furan Resins 
Isocyanate Resins 
Melamine Rvwsins 

. Phenolic Resins 

- Polyamide Resins 

. Polyester Resins 

. Resorcinol Resins 

- Rubber Base 

. Styrene Resins 

. Vinyl Resins 


OVvOZErASSK-TOMWMOO oP 


Acco Polymers, New York (C) 
® Acheson Dispersed Pigments Co., Phila- 
delphia, Penna. (A, C, /, J, M, P, Q) 
@Acme Resin Corporation, Forest Pk., 
Ill., (G, K) 
Adhesive Products Corporation, 
York (C, D, F, K, O, P, Q) 
Alkydol Laboratories, Incorporated, 
Cicero, Ill. (B, D, K) 
@American Agile Corporation, 
Hts., Ohio (G) 
@American Cyanamid Co., 
(C, D) 
@American Cyanamid Co. 
Resin Div., New York (/) 
@Angier Adhesives, Div. of 
chemical, Cambridge, Mass. (F) 
® Anorgano G.M.B.H., Munchen, Germany 
(Q) 
Arabol Mfg. Co., New York (B, () 
@ Archer-Daniels-Midland Co., Chemical 
Prods. Div., Cleveland, Ohio (B, D, 
M) 
Aries R. S. & Associates, New York 
(Cc, DB, P) 
Armitage John L. & Co., Newark, N. J. 
(C, D, Q) 


New 


Maple 
New York 
Plastic & 


Inter- 
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MATERIALS AND CHEMICALS 


@Auburn Button Works, Inc., Auburn, 
N.Y. (Q) 

BX Plastics Ltd., London, England 
(A, P) 

B. B. Chemical Co., Cambridge, Mass. 
Cc. £. GO 

@Bodische Anilin & Soda Fabric A, G., 
Ludroigshafen Rhein, Germany (C, L, 
M, P, Q) 

® Bakelite Co., A Div. of Union Carbide 
Corp., New York (K, P, Q) 

@Belding Corticelli Industries, New 
York (L) 

Booty Resineers, Inc., Newark, Ohio 
(K, L, M) 

Borden Co., Chemical Div., New York 
(C, F, O, P, Q) 

British Geon Limited, London, W. L., 
England (Q) 

@Cadillac Plastic & Chemical Co., 
Detroit (C, M, P) 

California Ink Co., Inc., San Francisco 
(M, O) 

@Catalin Corp. of America, New York 
(J) 

@Celanese Corp. of America, Newark, 
N. J. (Q) 

Colton Chemical Co., A Div. of Air 
Reduction Co., Inc., Cleveland (() 

@ Columbian Carbon Company, New York, 
New York (A, C, D, P) 

Dennis Chemical Co., St. Louis, Mo. 
(Q) 

@Dewey & Almy Chemical Co., Div. of 
W. R. Grace & Co., Cambridge, Mass. 
(O, Q) 

®@ Dow Chemical Co., Midland, Mich. (P, Q) 

@du Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. (/, Q) 

Elastomer Chemical Corp., Newark, 
N. J. (Q) 

Electro-Chemical Products Corp., 
Cleveland, (Q) 

Farbwerke Hoechst A. G. vormals 
Meister Lucius & Bruning, Hoechst, 
Germany (Q) 

Farrington Texol Corp., Walpole, Mass. 
(Cc, O, Q) 

Federal Chemicals Corp., Brooklyn, 
N. Y. (Q) 

Federal Latex Corp., Brooklyn, N. Y. 
(C, 0 P, 9) 

@Firestone Plastics Co., Pottstown, 
Pa. (Q) 

Flexible Products Co., Marictta, Ga. 
(Q) 

General Dispersions Inc., Paterson, 
N. J. (L) 

General Mills, Inc., Kankakee, Ill. (L) 

General Plastics Mfg. Co., Tacoma, 
Wash. (C) 

@General Tire & Rubber Co., Chemical 
Div., Akron, Ohio (0) 

® Goodrich, B. F., Chemical Co., Cleve- 
land, Ohio (O, Q) 

®@Goodrich, B. F., Industrial Products 
Co., Akron, Ohio (0) 

®Goodyear Tire & Rubber Co., The, 
Chemical Div., Akron, Ohio (O, Q) 

Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N. Y. (Q) 

Haveg Industries, Inc., Wilmington, 
Del. (H, K) 

Haynes, C. W. Laboratories, Inc., 
Springfield, Mass. (2) 

@®Hommel, 0. Co., The, Pittsburgh (D, 
J, K) 

Industrial Latex Co., Wallington, N. J. 

GGo.k1.4 4 
@lindustrial Solvents & Chemicals, Inc., 
Wilkinsonville, Mass. (/, Q) 


@ Indicates Advertiser. 


Interchemical Corp., Finishes Div., 
Newark, N. J. (M, Q) 
lronsides Resins Inc., Columbus, Ohio 
(K) 
Kellogg, M. W., Co., Jersey City, N. J. 
(H) 
@Koppers Co., Inc., Pittsburgh, Pa. (N, 


L & P Tool Company, Cincinnati, Ohio 
(N, P) 

Lithgow Chemicals Co., Div. of Rein- 
hold Engineering & Plastics Co., 
Norwalk, Calif. (P) 

@Luminous Resins Inc., Chicago, Ill. 


Midland Adhesive & Chemical Corp., 
Ferndale, Mich. (B, O, Q) 
Miracle Adhesive Corp., Bellmore, 
L.I., N.Y. (B, O) 
@Monsanto Chemical Co., Springfield, 
Mass. (QO, Q) 
National Adhesives-National Starch 
Products Inc. (O, Q) 
@ Naugatuck Chemical, Naugatuck, Conn. 
(O, P, Q) 
@Naugatuck Chemical, U. S. Rubber Co., 
Naugatuck, Conn. (O, D, M. Q) 
Navarm Chemical Co., Maywood, Calif. 
(O, C, D, P, Q) 
Ohio Adhesives Corp., New Phila, 
Ohio (B, O) 
Paisley Products Inc., New York 
Parcloid Chemical Co., Midland Park, 
N. J. (Q) 
Pelron Corporation, Lyons, Ill. (M, Q, 
I) 


Pennsylvania Industrial Chemical 
Corp., Clairton, Penna. (F) 
@Peters Chemical Mfg. Co., Melrose 
Park, Ill. (C) 
Plastic Molding Powers Inc., Brooklyn, 
N. Y. (P, Q) 
@Plastics Color Co., Chatham, N. J. 
(C, M, P,Q, D 
Polymer Chemical Co., Cincinnati, Ohio 
“‘ & G&G F.& & a, P.O 
@Reichhold Chemicals, Inc., White 
Plains, N. Y. (D) 
@ Reynolds Chemical Products Co., Ann 
Arber, Mich. (J, Q) 
@Rohm & Haas Co., Philadelphia, Pa. 
(C) 
® Rubber Corp. of America, Hicksville, 
N. Y. (O) 
Servwell Products Co., Cleveland, 
Ohio (Q) 
Spraylat Corporation, New York (0, C, 
f 
Q) 


@Stanley Chemical Co., East Berlin, 
Conn. (Q) 
Synco Resins Inc., Bethel, Conn. 
(K, Q) 
Synvar Corporetion, Wilmington, Del. 
Technicraft Co., Boston, Mass. (Q) 
Truscon Laboratories, Detroit (Q) 
U B S Chemical Corp., Cambridge, 
Mass. (O, C, P) 
@Union Carbide International Co., New 
York (P, Q) 
U. S. Plastic Products Corp., Metuchen, 
N. Je (Cc, M) 
Vacuum Coatings, Inc., Wilkinsonville, 
Mass. (Q, /) 
Varcum Chemical Corp., Niagara Falls, 
N. Y. (K) 
@ Watson-Standard Company, Pitts. Pa. 
(O, C, D, Q) 
Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. (E, K, M) 
Wilross Products Co., Hawthorne, 
L116, Af, 7,.& 68% & 
P, Q) 
Witco Chemical Co., New York (M) 


Xylos Rubber Co., Div. of Firestone 


Tire & Rubber Company, 4... 
Ohio (B, F, O) iit, 


EXPANDED (FOAMED) PLASTics 


(See also, Cores for Sandwich 
Construction) 


For related editorial informa: 
see P. 334 


. Cellulose Base 

- Composite Structures (Honeycomh 
etc.) } 

. Ilsocyanate Resin 

. Phenolic Resin 

. Rubber Base 

. Styrene Resin 

. Urea Resin 

. Vinyl! Resin 


American Hard Rubber, New York 

American Latex Corp., Los Angeles 
(C, E) 

Atlas Mineral Products Co., Mertztown, 
Pa. (C) 

@Auburn Button Works, Inc., Auburn. 


ro mon wp 


BX Plastics Ltd., London, England (/ 
@Badische Anilin & Soda Fabrik A, G,, 
Ludroigshafen Rhein, Germany (F) 

“- Ecuador Lumber Corp., New York 

B 
@Bolta Pdts, Div., General Tire & Rub. 
ber Co., Lawrence, Mass. (/) 

California Ink Co., The Inc., San 
Francisco (C) 

Chase Chemical Co., Pitts., Penna. 

Chemedical Research Associated, 
Upper Darby, Penna. (/) 

@ Chemical Products Corp., East Provi- 
dence, R. I. (A) 

Chemtron Fiber Glass Co., El] Monte, 
Calif. (B) 

Colton Chemical Co., A Div. of Air 
Reduction Co., Inc., Cleveland, 
Ohio (G) 

Continental Can Co., Inc., Shellmar- 
Betner Div., Mt. Vernon, Ohio (8) 

Crest Chemical Industries Corp. 
Brooklyn, N. Y. (C, H) 

Dayton Rubber Co., Dayton, Ohio (£) 

@Douglas Aircraft Co., Inc., Santa 
Monica, Calif. (B) 
® Dow Chemical Co., Midland, Mich. (F 

Dyfoam Corp., New Castle, Pa. (Ff) 

Elastomer Chemical Corp., Newark, 
N. J. (A) 


Emerson & Cuming, Inc., Canton, Mass. 
(C, F) 
Flexible Products Co., Marietta, Ga. 


( ; 
Floatex, Inc., Berlin Conn. (H) 
Foam King, Inc., Bronx, New York (// 
Frank Plastics Corp., Detroit (/) 
@General Electric Co., Chemical & 
Materials, Pittsfield, Mass. (D) 
General Plastics Mfg. Co., Tacoma, 
Wash. (C) 
® Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio (H) 
@Hexcel Products, Oakland, Calif. (5) 
Interchemical Corp., Finishes Div., 
Newark, N. J. (A) 
International Balsa Corporation, Jersey 
City, N. J. (B) 
Isocyanate Pdts., Wilmington, Del. (( 
@ Koppers Co., Inc., Pittsburgh, Pa. (/ 
L & P Tool Co., Cincinnati, Ohio (4 
Magic Chemical Co., Brockton, Mass. 
(C, H) 
@Marblette Corp., L. I. C., N. Y- W 
McMillan Industrial Corp., Ipswich, 
Mass. (B) 


1030 Complete addresses of companies listed appear on pp. 1123-1149 
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re Stone @Mono-Sol-Corporation, Gary, Indiana 
otieneuatt Chemical Co., Springfield, 
Vass. (F 


) 
@Nougatuck Chemical -U.S. Rubber Co., 
Naugatuck, Conn. (C) 
Porcloid Chemical, Midland Park, N. J. 


Lyons, Ill. (C) 
Pelron Corporation, y . 
odvmabend Plate Glass Co., Pgh., Pa. 


ASTICS 


lwich 


| sins, Sun Valley, Calif. (D, H) 

snl Inc., Santa onten Calif. (D) 

@ Reynolds Chemical Products Co., Ann 
Arbor, Mich. (C, H) 

Robinson Moulded Ltd., 

Toronto, Ont. (C, rs oe i) 

orporation, Rogers, Conn. (£ 
i a ‘lose Co., Philadelphia, Pa. 


®ycomb 


Products 


Standard Plastics, Inc., Breinigsville, 
Pa. (C, F, H) 

Strick Plastics, Perkasie, Penna. (B, 
( F) 

@Swediow Plastics Co., Youngstown, 
Ohio (B) 

Albert Trostel & Sons Co., Milwaukee, 
Wis. (C) 

@Watson-Standard Company, Pa. 
H) 


Pitts, 


EXTENDERS 


Berkshire Chemicals, Inc., New York 
@ Cabot, Godfrey L. Inc., Boston, Mass, 
@Diamond Alkali Co., Chlorowax Div., 

Cleveland 
@Hayden Mica Co., Wilmington, Mass. 
Hercules Powder Co., Inc., Wilmington, 
Del. 
Johns-Manville, New York 
Weyerhaeuser Timber Co., 
Wash. 
@Witco Chemical Co., New York 


FABRICS 
(For Laminating) 


For related editorial information 
see P 6 


Tacoma, 


F Air 


. Asbestos 

. Cotton 

Dacron 

. Glass Cloth and Mat 
Nylon 

Orlon 

Rayon 

Misc. Synthetic 


Angotone Viscose Corp., Philadelphia, 
>a. (C) 
Bean, D. D., & Sons Co., Fiber Glass 
Div., Jaffrey, N. H. (D) 
®Coast Mfg. & Supply Co., Livermore, 
Calif. (A, B, D) 
Duofold, Inc., Mohawk, N. Y. (D) 
Fameo, Inc., Louisville, Ky. (D) 
®Ferro Corp., Fiber Glass Div., Nash- 
ville, Tenn. (D) 
®Flightex Fabrics, Inc., New York (B, 
C, D, E, F, G, FE) 
ot Packing Co., Palmyra, N. Y. 
(A) 
Johns-Manville, New York (A) 
Leathertone, Inc., Boston, Mass. (H) 
Lynch Asbestos Co., Los Angeles, 
Calif. (D) 
Marmyte Co., Mundelein, II]. (D) 
a American Asbetos Corp., Chicago 
) 
Pellon Corporation, New York (B, C, 
E, F, CG, BD 


TO MMON > 


@ Indicates Advertiser. 


@Polyplastex United, Inc., Union, N. J. 
(D) 
Raybestos Manhattan 
Pa. (A, D) 
Ren Plastics Inc., Lansing, Mich., (D) 
@Sandman Eli Co., Worcester, Mass. (B, 
D) 
Stevens J. P. & Co., Inc., New York 
is, C, D, £, F, G,. ® 
Thaleo, Los Angeles (D) 
Thomaston Mills, Thomaston, Ga. (B) 
Thompson H. I., Fiber Glass Co., Los 
Angeles (D) 
@ Troy Blanket Mills, New York (C, E, 


Inc., Manheim, 


Turner Halsey Co., New York (A, B, 
C. &,.6, 
@ Wellington Sears Co., Inc., New York 
(B, C, E, F, G, #) 


FABRICS, WOVEN 
(Plastic) 


American Rattan & Reed, Brooklyn, 


®@ Colonial Kolonite Co., Chicago 
Ferplex Chemicals Inc., New York 
Leathertone, Inc., Boston, Mass. 

@Sandmon, Eli Co., Worcester, Mass. 
Stevens, J. FP. & Co., Inc., New York 

@Wellington Sears Co., Inc., New York 


FIBERS AND FILAMENTS 
SYNTHETIC 


(Monofilaments) 


For related editorial information 
see Fibers Chart, p. 580 


@American Cyanamid Co., New York 
BX Plastics Ltd., London, England 
@Carbide & Chemicals Co., New York 
Dawbarn Bros., Inc., Waynesboro, Va. 
@du Pont, E. |., de Nemours & Col. Inc., 
Wilmington, Del. 
@Eastman Chemical 
Kingsport, Tenn. 
@ Flightex Fabrics, Inc., New York 
— Plastic Prod. Co., Odenton, 
oO. 
@Rayon Processing Co. of R.I., Paw- 
tucket, R.I. 


FIBRE, VULCANIZED 
(Sheets, Rods, Tubes, etc.) 


For related editorial information 
see p. 174 
® Colonial Kolonite Co., Chicago 
® Continental-Diamond Fibre 
Newark, Del. 
Franklin Fibre-Lamitex Corp., Wilming- 
ton, Del. 
@ National Vulcanized Fibre Co., Wilming- 
ton Del. 
Spaulding Fibre Co., Inc., Tonawanda, 
N.Y 


Products, Inc., 


Corp., 


Tayler Fibre Co., Norristown, Pa. 
Wilmington Fibre Specialty Co., New 
Castle, Del. 


FILLERS 


For related editorial information 
see p. 468 


. Alpha Cellulose 
Carbon Black 

Chalk 

. Cocoanut Shell Flour 
Cord 

- Cotton Flock 

. Cottonseed Hulls 
Fabric (Macerated 


. 


xoOmmonw> 


or 


? 





Chopped) 


MATERIALS AND CHEMICALS 








|. Glass Fiber and Fabric 

J. Metallic 

K. Mineral (Asbestos, Mica, Silica, etc.) 
L. Sisal 

M. Walnut Shel! Flour 

N. Wood Flour 







Agrashell, Inc., Los Angeles, (Mv 

Balsa Ecuador Lumber Corp., New 
York (NV) 

Basic Plastic Materials, Inc., Win- 
chester, N. H, (F) 





Bean, D. D. & Sons Co., Fiber Glass 
Div., Jaffrey, N. H. (/) 
Berkshire Chemicals, New York (C, k 

@Brown Company, Boston, Mass. 
Buckeye Cellulose Corp., Memphis, 

Tenn. (A, F) 

® Cabot, Godfrey L., Inc., Boston, Mass. 
(B, K) 

@Chemische Werke Huls A.G., Marl, W. 
Germany (8) 

®Claremont Waste Mfg. Co., Claremont, 
N. H. (F, A) 

Columbia Southern 

Pittsburgh, Pa. (K) 

@ Columbian Carbon Co., New York (8) 

Composition Materials Co., Inc., New 
York (F, H, L, M, N) 
Danberg Chemical Co., 

Conn. (A, E, F, H, L) 
®Diamond Alkali Co., Chlorowax Div., 
Cleveland (C) 
Doggett, Stanley, Inc., New York (B, K) 
Dow Corning Corp., Midland, Mich. (K) 
Eagle-Picher Co., The, Cincinnati, 
Ohio (K) 

@English Mica Co., Stamford, Conn, (K) 
Famco, Inc., Louisville, Ky. (/) 
Garvan, P., Inc., Hartford, Conn. (H) 
General Fibre Co., Inc., Walpole, Mass. 

(A, E, F, H) 
Georgia Kaolin Co., Elizabeth, N. J. 










Co., 


Chemical 







Wallingford, 





















(K) 
Greeff, R. W., & Co., New York (B) 
®@ Harwick Standard Chemical Co., Akron, 
Ohio (H, M) 
@ Hayden Mica Co., Wilmington, Del. (A) 
@ Hommel, O. Co., The, Pittsburgh (/, K) 
International Filler Corp., N. Tona- 
wanda, N. Y. (F, H, N) 
International Textile Co., Chicago, Ill. 
(x, F, #4, &, L) 
Johns-Manville, New York (K) 
Landers-Segal Color Co., 
N.Y, ¢8, CC, 
Leathertone, Inc., Boston, Mass. (/) 
Lignum Chemical Works, The, L. I. C., 
N. Y. (N) 
@Metals Disintegrating Co., 
N. J. (J) 
Miller, Frank & Sons, Chicago (N) 
@ Minerals & Chemical Corp. of America, 
Menlo Park, N. J. (K) 
Mundane Company, Verplanck, N. Y. 








Brooklyn, 





Summit, 













(F) 

North American Asbetos Corp., Chicago 
(K) 

Pellon Corporation, New York (/) 

Philadelphia Quartz Co., Philadelphia, 
Pa, (K) 

Plastics Materials Corp., Windham, 
Maine (NV) 





Pluess Staufer, New York (C) 
@ Plymouth Fibres, Inc., Brooklyn, N. Y. 







(F, H) 

@Powhaten Mining Co., Baltimore, Md. 
(K) 

Raybestos Manhattan Inc., Manheim, 
Pa. (K) 


@Rayon Processing Co. of R.I., Paw- 
tucket, R. I. (E, F, H, J, L) 
Rayonier Incorporated, New York (A) 


@Sandmon, Eli Co., Worcester, Mass. (/) 
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@Chicago Molded Products Corp., 


Micron Plastics Corp., Brook! ’ 


Sirotta Bernard Co., Brooklyn, N. Y. Wes 
(D, M, N) Chicago (B, C, G, K, L) (K) 
Smith Chemical & Color Co., Inc., Chippewa Plastics, Inc., Chippewa @ Midwest Plastic Products Co., CI D. 
Bklyn., N. Y. (C) Falls, Wis. (K) Heights, Ill. (B, CK) (| 
Standard-Union Fibre Co., Philadelphia, Clopay Corp., Extruded Film Div., @Mono-Sol Corporation Gary, Ind, 
Pa. (L) Cincinnati (P) @Monsanto Chemical Co., Sprinofia). 
Superior Materials Inc., New York (K) @Colonial Kolonite Co., Chicago (/) Mass, (B, O, P) .  e 
Synthetic Mica Corp., Caldwell TWP, Columbus —, Fabrics Corp., ® Monsanto Kasei Chemical Co. \Toky 
N. J. (K) Columbus, Ohio (P, Q, R) Japan (P) 
Thomaston Mills, Thomaston, Ga. (£) Continental Can Co. Inc., Shellmar- @Muehlstein, H., & Co., Inc., New Yori 
@U. S, Gypsum Co., Chicago (K) Betner Div., Mt. Vernon, Ohio (A, B, (B, C, G, J, K, L, O, P, Q) 
Wagner, Charles A. Co., Inc. (C, K, N) C, K) ®@ Naugatuck Chemical, Naugatuck, ( ynn, 
Weyerhaeuser Timber Co., Tacoma, Ne erage Fibre Corp., (P) For 
Wash. (4) Newark, Del. ® Naugatuck Chemical, U.S. Rubb 
Witco Chemical Co.,New York (8) @Contour Extrusion Co., Mamaroneck, Naugatuck, Conn. (P) “> - 
Wood Flour, Inc., Winchester, N. H. N. Y. (K) @Nixon Nitration Works, Nixon, N, ;, 
(N) Crane Packing Co., Morton Grove, Ill. s. ¢, b, &. FP, O . 
( O'Sullivan Rubber Corp., Winchester A. 
FILM, PLASTIC Crystal-X Corp., Lenni Mills, Pa. (K, Virginia (P) aati ™ 
Sheeti d Roll L) Pantasote Company, New York | . 
; ( ” aw = a ” ®@ Davis, Joseph Plastics Co., Arlington, P, Q) ae ss “ates Am 
(See also Vinyl Film, Sheeting and RrLG¢6Coa6K bw F. OD Plaskolite, Inc., Columbus, Ohi | 
Coated Fabric Manufacturers) Deerfield Plastics Co., Inc., South c, G, &) bar Be 
A. Cellophane (Regenerated Cellulose) Deerfield, Mass. (K) Plastex Process Co., Maywood, N, | 
B. Cellulose Acetate Dielect Inc., Fords, N. J. (H, K, L) (J) @Co 
C. Cellulose Acetate Butyrate “—— ee Y Co., Midland, Mich. Plastic Film Corp., Plainfield, Con; ( 
D. Cellulose Nitrate p Bey My s pies (K, P) El 
E. Cellulose Propionate © Dynamit-Actien-Gesel|schaft, Trois Plastic Laminating Corp., Vaux Hall, 
F. Cellulose Triacetate dorf, W. Germany (B, D, K, L, P) N. J. (B, Q) @En 
G. Ethyl Cellulose @du Font, E. I. de Nemours & Co., Inc., —Plastofilm, Inc., Wheaton, Ill. (8, Ev 
H. Fluorocarbons iimington, 9 \445 Plax Corp., Hartford, Conn. (J, b @Ex 
I. ae stretched © Eastman Kodak Co., Cellulose Products Plicose Mfg. Corp., Bklyn., N. Y. (K eFa 
J. Nylon (Polyamide) v-, Rochester, N. ¥. (6, C, Poly Plastic Products Inc., Paterson | 
K. Polyetinlene oe ee Products, Nutley, Ny. J. (K) ee Sanne, } 
L. Polystyrene N. J. Poly Cell Plastics Co., Smithtown Fa 
M. Polyvinyl Acetate Ellay Rubber Co., Los Angeles (L, P) N. Y. (K, L) cae @Fe 
N. Polyvinyl Alcohol Elm Coated Fabrics Co., Inc., N. Y. C. @Polymer Corporation, Reading, Penn, é 
O. Polyviny! Butyral (P, Q) sien , (H, J) Fi 
P. Polyvinyl Chloride Extruders, Inc., Hawthorne, Calif. (A) @ Polypenco, Inc., Reading, Penn. (H, | A 
Q. Polyvinyl Chloride Acetate Extrudofilm Corp., Long Island City, @Polyplastex United, Inc., Union, N. J, orl 
R. Polyvinyl Chloride-Vinylidene N. Y. (K) (P) L.! 
Chloride Falls Hollow Staybolt Co., Cuyahoga Protective Lining Corp., Brooklyn, N. Y. 
S. Polyvinylidene Chloride Falls, Ohio (#) (K, Q) Me 
T. Sodium Carboxymethy! Cellulose Farbwerke Hoechst A.G., vormals P-V-A Industries, New York (N, | 
@Acme Resin Corporation, Forest Pk., ae ol oan dly eee Flm.- “ean & Co, Ince, Mt. Vernon, Mi 
ll. (F pear wa , : o ee ; 
oi Agile Corporation, Maple = Industries, Belleville, N. J. @Raritan Industries, Paterson, N. J. (XK, Mi 
Hts., Ohi 4 . . 
haptic - a Corporation, oe # Chemicals, Inc., New York (B, —— eg F Chemical Corp., @ Mc 
Arlington, N. J. (B, D) ; @Fi rere Plastics Co., Pottstown, Pa Queinadit Plsction I Chicago (P @Pi 
American Viscose Corp., Philadelphia, (K P) : — a Department The eater Oe 
Pa. (A) , . i , eo " Pp 
@Amos Packaging, Edinburg, Indiana (K) —T Inc., Northbridge, Mass. . a — ) sail oP. 
© Anergene G.i.B.H., Munchen, Germany © Foster Ad Co., Inc., Petrochemical ? re (P.O R) —. ca @Ri 
(P) : ’ x “r med . ‘7 , , ~ e 
Argo Plastic Products, Cleveland (K) s ae Perea Nay he } L z —s Metals Co., Grottoes, Virginia Se 
Armen, Inc., Long Island City, N. Y. — acking Co., Palmyra, N. 1. a es 
(H) ’ (H) @ Rotuba Extruders, Inc., Brooklyn, N. Y. ft 
Associated Rubber & Plastic Corp General Dispersions Inc., Paterson, (B, K, P) ; 
™ N. J. (J) @Rubber Corp. of America, Hicksville, t 
New York (P) : 
BX Plastics Ltd., London, England ce & > Rubber Co, Toledo R v ‘aes 2) Fabri Cc Bkly Te 
ee Se Me Se @Genercl Tire & Rubber Co., The, "NO Y.AGH ROP St 
® Bakelite Co., A Div. of Union Carbide "Mean Ohio (P) ws 7 es ven oan Plastic Rotem Ses 
Corp., New York (0, P, Q) ® Gerin ’ Products Inc Kenilworth "Gaenee Pa. (B, C, F, K a P i 
Barron, J. E. Plestice, Cincinnati (8, se F Teall, ”  @Seiberling Rubber Company, Newcomers- 
C, G, H, J, K, L, O, P, Q, R) Soedvich B. F., Industrial Products t Ohi (K, L, P, O) ; 
Blossom Mfg. Ce., Inc., New York (8, Co Marietta ‘Ohio (P) Sheak tne tedesttek, ‘Clinton, Conn 
Blum , Co., Buffalo, N. Y. (B, D) Gordon-Lacey ‘ Chemical Products (K) . 4 
° 9 Xe . , Vv : I - —- 
@Bolta Pdts. Div., Genecal Tice 6, fat Ok _ Maspeth, N. Y. (K, O, P, — Plastic Prod. Co., New York P 
b oe L. », Mass. (P, Mind : :; — 
° aT Gn! mee me ( ” Gusmer, A., Inc., Stalpic Div., Wood- @Southern Plastic Co., Columbus, S. C. 
Cadillac Plastic & Chemical Co., : * 
Detroit (B, C, J, K, L, P) bridg, N. Jj. (A) (B, Cc, E, G, H, pA K, L. M, 0, 3 ?, A 
. Sein Red E ssthtes @H & R Industries, Nazareth, Pa. (J, K) S) Ci 


Canadian General-Tower Ltd., Galt, 
Ontario, Canada (P, Q) 
Canadian Resins & Chemicals, Ltd., 
Montreal, Quebec, Canada (K, P, Q) . 
Canton Containers, Canton, Ohio (X) 
Cee-Jay Extruders, Inc., New Hyde 
Park, N. Y. (K) 
@Celanese Corp. of America, Newark, 


N. J. (B) 


Standard Pyroxoloid Corp., Leomiaster, 
Mass. (B, D) 4 E 
Thalco, Los Angeles () 
@Union Carbide International Co., New a 
York (Q) 
@United States Gasket Co., Camden, er 
N. J. (4) oF 
U.S. Stoneware Co., Akron, Ohio 
@Waljohn Plastics Inc., Brooklyn, N. Y. 
(P, Q) ein 


Industrial Sales Engineers, New York 
(C, K, L) 
@Koppers Co., Inc., Pittsburgh, Pa. (K) 
Labelon Tape Co., Inc., Rochester, 
N. Y. (B) 
@Lamex Chemical 
N. H. (/, K, L) 
Linehan & Co., Dallas, Texas (B, C) 
Lurie Plastics Inc., Colonial Hghts., 
Va. (K, L) 


Corp., Manchester, 


@ Indicates Advertiser. 
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Westlake Plastics Company, Lenni 
Mills, Pa. (H, K, L) 

Worbla Ltd. nr. Berne, 
 D, P 


Q) 


Switzerland 


, 


FOAMED PLASTICS 
(See Expanded Plastics) 


GLASS, FIBROUS FOR 
REINFORCEMENT 


For related editorial information see 

Laminates Chart P. 586 and the Low 

Pressure Resins Chart, p. 590, also 
p. 472 

A. Impregnators and Coaters 

B. Manufacturers 

C. Weavers 


American Combining Corporation, 
Rockaway Beach, Queens, N. Y. (A) 

Bean, D. D. & Sons Co., Fiber Glass 
Div., Jaffrey, N. H. (C) 

@Coast Mfg. & Supply Co., Livermore, 
Calif. (A, C) 
Electro- Technical 

N. J. (A) 
e@Endura Corp., Quakertown, Pa, 
Everlite Corp., Seattle, Wash. (A) 
@Exeter Mfg. Co., New York (B, C) 
@Fabricon Products, A Div. of the 
Eagle-Picher Co., River Rouge, 
Mich. (A) 
Famco, Inc., Louisville, Ky. (B) 

@Ferro Corp., Fiber Glass Div., Nash- 
ville, Tenn. (B, C) 
Flexfirm Products, El 

(A) 
@Flightex Fabrics, Inc., New York (C) 
L.O.F. Glass Fibers Co., Toledo, 
Ohio (A) 
Melamine Plestics Inc., Winona, Minn. 
(CU) 
Mica Corporation, Culver City, Calif. 
(B) 


Products, Nutley, 


(A) 


Monte, Calif. 


Minnesota Mining & Mfg. Co., St. Paul, 
Minn. (A) 
® Modigliani 
York (B) 
@Pittsburgh Plate Glass Co., Pgh., Pa. 
(B) 
@Polyplastex United, Inc., Union, N. J. 
(A) 
@Riegel Paper Corp., New York (A, B) 
@Sandman, Eli Co., Worcester, Mass. (A, 
B, C) 
®Standard Insulation Co., East Ruther- 
ford, N. J. (A) 
Stevens, J. P. & Co., Inc., New York 
(C) 
Texas Glass Fiber Corp., Grandview, 
Tex. (B) 


Glass Fibers Inc., New 


GLASS, RESIN LOADED FOR 
MOLDING 


For related editorial information see the 
Laminates Chart, p. 586 and the Low 
Pressure Resins Chart, p. 590;. also 
p. 472 
Atlas Powder Co., Wilmington, Del. 
— oe & Supply Co., Epvenisets 
salil, 
Electro- Technical 
N. J. 
Fabricon Products, A Div. of the 
Eagle-Picher Co., River Rouge, Mich. 
© Fiberfil, Inc., Warsaw, Ind. 
®Fiberite, The, Corp., Winona, 


Products, Nutley, 


Minn. 


® Indicates Advertiser. 


Flexfirm Products, El] Monte, Calif. 

Haveg Industries, Inc., Wilmington, Del. 

International Textile Co., 

Ill. 

Microcell Ltd., London, W.C.I., England 
® Modigliani Glass Fibers Inc., New York 
® Pittsburgh Plate Glass Co., Pgh., Pa. 
@Plastic Molders Supply Co., Inc., 

Fanwood, N. J. 
@ Standard Insulation Co., East Ruther- 
ford, N. J. 


Chicago, 


GLUES 
(See Adhesives) 


JOBBERS 


(Materials available from stock 
for immediate delivery) 


® Bamberger, A., Corp., Brooklyn, N. Y. 
®@ Barron, Jr. E. Plastics, Inc., Cincinnati, 
Ohio 
® Cadillac Plastic Co., Detroit 
@ Commercial Plastics & Supply Corp., 
New York 
® Davis, Jos. Plastics Co., Arlington, 
NM. ds 
@Gering Products, Inc., Kenilworth, N. J. 
Henriques, J. B., Inc., New York 
Interplastics Corp., N. Y. 
@Muehl stein, H. & Co., New York 
Toepfer, Alfred, New York 
@Transilwrap Company, Chicago 


LAMINATES 


(See also Laminators and 
Reinforced Plastics) 


For related editorial information see 

the Laminates Chart, p. 586 and the 

Low Pressure Resins Chart, p. 590 
also p. 506 


Airconductors, Compton, Calif. 
Atlas Plastics, Inc., Buffalo, N. Y. 
Biggs, Carl H. Co., Inc., Los Angeles 
Chemtron Fiber Glass Co., EF] Monte, 
Calif. 
® Continental-Diamond 
Newark, Del. 
® Davis, Joseph Plastics Co., Arlington, 
N 


Fibre  Corp., 


Me de 
@Decar Plastic Corp., Middleton, Wis. 
du Verre, Inc., Buffalo, N. Y. 
Everlite Corp., Seattle, Wash. 


Flexfirm Products, El] Monte, Calif. 
Form-A-Lite, Inc., Northbridge, Mass. 
Franklin Fibre-Lamitex Corp., Wilming- 
ton, Del. 
Garlock Packing Co., Palmyra, N. Y. 
Gill, M. C.,»Corp., El Monte, Calif, 
Harstil Industries Co., St. Clair Shore, 
Mich, 
Johns-Manville, New York 
McMillan Industrial Corp., 
Mass, 
Mica Corporation, Culver City, Calif. 
@Microcell, Ltd., London, W.C.I., England 


Ipswich, 


Minnesota Mining & Mfg. Co., St. Paul, 


Minn, 

@National Plastic Prod. Co., Odenton, 

Mo. 

@National Vulcanized Fibre Co., Wil- 

mington, Del. 

@ New England Laminates Co., Stamford, 

Cona. 

@Polyplastex United, Inc., Union, N. J. 
Ren Plastics Inc., Lansing, Mich. 
Schori Process Division of Ferro-Co. 

Corp., New York 

@Scranton Plastic 

Scranton, Pa. 


Laminating Corp., 


MATERIALS AND CHEMICALS 


Spaulding Fibre Co., Inc., Tonawanda, 
a 2 
@Swedlow Plastics Co., Youngstown, 
Ohio 
Synthane Corp., Oake, Penna. 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. 


LATEX, RESIN 


(See Emulsions and Dispersions) 


8B. B. Chemical Co., Cambridge, Mass. 
® Bakelite Co., A Div. of Union Carbide 
Corp., New York 
Borden Co., Chemical Div., New York 
@Dewey & Almy Chemical Co., Div. of 
W. R. Grace & Co., Cambridge, Mass. 
@ Firestone Piastics Co., Pottstown, Pa. 
® Goodrich, B. F. Co., Industrial Products 
Div., Akron, Ohio 
@Goodyear Tire & Rubber Co., Akron, 
Ohio 
@Monsanto Chemical 
Mass. 
@ Naugatuck Chemical, Naugatuck, Conn. 
@ Naugatuck Chemical, U.S. Rubber Co., 
Naugatuck, Conn. 
Paisley Products Inc., New York 
Polymer Chemical Co., Cincinnati, 
Ohio 
U B S Chemical 


Mass. 


LOW PRESSURE LAMINATING 
RESINS 


@American Cyanamid Co., New York 
Atlas Powder Co., Wilmington, Del. 
@ Bakelite Co., A Div. of Union Carbide 
Corp., New York 
Chemical Development Corp., Danvers, 
Mass. 

@Durez Plastics Div., Hooker Electro- 
chemical Co., North Tonawanda, 
ms Ze 

Electro- Technical 
N. J. 

Interchemical Corp., 
Newark, N. J. 

lronsides Resins, 
Ohio 

Mol-Rez Division-American  Petro- 
chemical Corp., Minneapolis, Minn. 

@Naugatuck Chemical, Naugatuck, Conn. 

Ren Plastics Inc., Lansing, Mich. 

@Rohm & Haas Co., Philadelphia, Pa. 


Co., Springfield, 


Corp., Cambridge, 


Products, Nutley, 


Div., 


Finishes 


Inc., Columbus, 


LUMINESCENT PLASTICS 


American Combining Corp., Rockaway 

Beach, Queens, N. Y. 

@American Molding Powder & Chemical 
Corp., Brooklyn, N. Y. 

@Cadillac Plastic & Chemical 
Detroit 

@ Interplastics Corp., New York 

@Luminous Resins Inc., Chicago, Ill. 

@Plastics Color Co., Chatham, N. J. 


CA, 


MOLDING AND LAMINATING 
BOARDS AND BLANKS 


For related editorial information see 

the Laminates Chart, p. 586 and the 

Low Pressure Resins Chart, p. 590 
also p. 506 


@ Chemische Werke Huls A.G., Marl, W. 
Germany 
® Continental-Diamond 
Newark, Del. 
@Fiberite, The, Corp., Winona, Minn. 
Flexfirm Products, El Monte, Calif. 
Form-A-Lite, Inc., Northbridge, Mass. 


Fiber Corp., 
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Lee, Walter Corp., Bronx, N. Y. 
@Rogers Corporation, 
Rudd Plastic Fabrics 
N. Y. 
Westinghouse Electric Corp. 
Div., Hampton, S. C,. 


Conn. 


Bklyn, 


Rogers, 
Corp., 


Micarta 


MOL DING COMPOUNDS, 
MANUFACTURERS OF 


For related editorial information see 
the Plastics Properties Chart, 
p- 86 


Acrylate and Methacry! ate 

Alkyd 

Cellulose Acetate 

Cellulose Acetate Butyrate 

Cellulose Propionate 

Cold Molded 

Dially!l Phthalate 

Epoxy 

Ethyl Cellulose 

Fluorocarbons (Halogenated Ethyl- 
enes) 

Furan 

Melamine-Formaldehyde 

Nylon (Polyamide) 

Phenolic 

Polyethylene 

Shellac 

Silicone 

Styrene 

Styrene Copolymers 

Urea-Formaldehyde 

Vinyl Acetal 

Vinyl! Acetate 

Vinyl! Alcohol 

Vinyl! Chloride 

Viny! Chloride Acetate 

Viny! Chloride-Vinylidene Chloride 

AA. Vinyl! Formal 

BB. Vinylidene Chloride 

CC. Premix-Glass Polyester 


also 


-—TOMMONG> 


SMSRBSENPPPSSEET EF 


Acco Polymers, New York (A) 

@Acme Resin Corporation, Forest Pk., 
Ill. (G) 

@ Allied Chemical & Dye Corp., Semet- 
Solvay Petrochemical Div., New 
York (O) 

Amco Plastic Materials, Inc., Brooklyn, 
N. Y. (A, C, I, M, O, R, S, X) 

@American Cyanamid Co., New York 
(L, R 

@American Cyanamid Co., Plastic & 
Resin Div., New York (L, T) 

@American Molding Powder & Chemical 
Corporation, Brooklyn, N. Y. (A, C, 
I, O, R, S, X, M) 

American Viscose Corp., Philadelphia, 
Pa. (T) 

® Archer-Daniels-Midland Co., Chemical 

Prods. Div., Cleveland, Ohio (B) 
Argo Plastic Products, Cleveland (0) 
Aries Laboratories, Inc., Long Island 

City, N. Y. (4) 

Atlas Powder Co., Wilmington, Del. 

@Auburn Button Works, Inc., Auburn, 
N. Y. (X) 

BX Plastics Ltd., London, England 

(C, &, & 2, 8) 

B.1.P. Chemicals Limited, Nr. 
ham, England (8, L, 7) 
@Badische Anilin & Soda Fabrik A,G., 

Ludroigshafen Rhein, Germany (M, 


Birming- 


© Bakelite Co., A Div. of Union Carbide 
Corp., New York (H, J, N, O, R, S, 
Me =) 


@ Indicates Advertiser. 
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Bamberger, Claude P. Inc., Ridgefield, 
B44, C14 0,8, 5 
@ Belding Corticelli Industries, New York 
(M) 


Bi 198 Carl H. Co., Inc., Los Angeles 
H 


) 

Blum, Paul Co., Buffalo, N. Y. 
M, 0, R, X) 
Booty Resineers, 

(H) 
@Cadillac Plastic 
Detroit (H, S) 
@Coatalin Corp. of America, N. Y. 
N, Ps Q) 
Te yw of America, 
N. J. , O) 
oghaaie lid Huls A.G., Marl, W. 
Germany (R, X, BB) 
Chemtron Fiber Glass Co., El] Monte, 
Calif. (H) 
@Colonial Kolonite Co., 
Colton Chemical Co., A Div. of Air 
Reduction Co., Inc., Cleveland (W) 
Crane Packing Co., Morton Grove, Ill. 
(J) 
® Davis, Joseph Plastics Co., Arlington, 
N. J. 2. &sz. 4. ¥, 2.20 
@Decar Plastic Corp., Middleton, Wis. 
(L, N) 
@Dow Chemical Co., Midland, 
(I, O, R, S, X, Z, BB) 
Dow Corning Corp., Midland, Mich. (Q) 
Co., So. Plainfield, 


(A, C, 


Newark, Ohio 


Inc., 


& Chemical Co., 


(L, 


Newark, 


Chicago (C) 


Mich. 


1. de Nemours & Co., Inc., 
Wilmington, Del. (A, M, O) 

®@ Dynamit-Actien-Gesellschaft, Trois- 
dorf, W. Germany (C, /, L, N, R, T, 
X) 

@Durez Plastics Div., Hooker Electro- 
chemical Co., North Tonawanda, 
N. Y. (G, N) 

@Eastman Chemical Products, 
Kingsport, Tenn. (C, D, Q) 

Elastomer Chemical Corp., 
N. J. (X, Y) 

Ellay Rubber Co., Los Angeles (X) 

Emerson & Cuming, Inc., Canton, 
Mass. (H) 

Everlite Corp., Seattle, 
@ Fiberfiil, Inc., Warsaw, Ind. 
S) 
®@ Fiberite, 
(L, 
® Firestone 

Pa, (X) 
Flexfirm Products, Fl 
(G, H, S) 
@Furane Plastics Inc., Los Angeles (H) 
Garfield Manufacturing Co., Garfield, 
N. J. (F) 

@General Electric 
Materials Dept., 
(N) 

@Gering Products, Inc., 
2. 6 & & 

Glaskyd Inc., Perrysbur 
@ Goodrich, B. F. Chemica 
land, Ohio (W, Z) 
Gordon Chemicals, 
Del (T) 
Haveg Industries, 
Del (K, 
Hercules Powder Co., Inc., Wilmington, 
Del. (C, J, O) 
Houghton Laboratories, 
N. Y. (A) 

@imperial Chemical Industries Ltd., 
Plastics Div., Hertfordshire, Eng. 
(A, O, X) 

International 
Ill. (L, N) 

@interplastics Corp., New York (A, C, 

I, O, R, S. X) 


Inc., 


Newark, 


Wash. ({S) 
(M, O, R, 


The, Corp., Winona, Minn. 


Ge, 
Monte, 


Plastics Pottstown, 


Calif. 


Co., Chemical & 
Pittsfield, Mass. 


Kenilworth, 
Ss) Zz, ¥, Z) 
» Ohio (B) 
Co., Cleve- 


Inc., Wilmington, 


Inc., Wilmington, 


Inc., Olean, 


Textile Co., Chicago, 





Keltoee M. W. Co., Jersey City, N. | 
) 


®Koppers Co., Inc., Pittsburgh, Pa. 


Lacrinoid Products Ltd., County Fecn 
Eng. (T) 
@®Marbon Chemical Div., Borg-Wo, A. 
Corp., Gary, Ind. (S) B. 
Melamine Plastics Inc., Winona, C. 
(L) D. 
Meriden Molded Plastics Inc., Meriq E. 
Conn. (F) F 
Mesa Plastics Co., Los Angeles ((j, G. 
@ Microcell, Ltd., Low Dow, England (4 H 
@Monsanto Chemical Co., Springfield I. 
Mass, (N, O, R, X) ; db, 
@ Muehl stein, H., & Co., Inc., New York K 
(O, R, S, X, Z) A 
@National Vulcanized Fibre Co., Wj). rn 
mington, Del. (H, L, M, N, 0) 
@Naugatuck Chemical, Naugatuck, ( 
oy @A 
@Naugatuck Chem. U.S. Rubber Co. eA 
Naugatuck, Conn. (B, S, X, C¢ | 
@Ohio Apex Div. F.M.C., Nitro, ~ Va, 
(G) A 
O'Sullivan Rubber Corp., Winchester, eB 
Virginia (S) 
Pelron Corporation, Lyons, Ill, (¢ eB 
@Peters Chemical Mfg. Co., Melrose ; 
Park, Ill. (A) Cc 
Pitt-Consol Chemical Company, Newark, 
N. J. (N) ec 
Plastic wary Inc. Hicksville, 
N. ¥. (A, C, O, R) Cc 
® Plastics Engineering Co., Sheboygan, 
Wis. (N) ec 
Plumb Chemical Corp., Philadelphia, 
Penna. ; C 
Premier Thermo Plastics Co., Jefferson- : 
town, Ky., (X, Y) @D 
Raybestos Manhattan Inc., Marheim 
Pa. (N, Q) @d 
Ren Plastics Inc., Lansing, Mich, 
(H) er 
Resinite Department, The Borden Co., 
Santa Barbara, Calif. (X) @lr 
@ Reynolds Chemical Products Co., Ann 
Arbor, Mich. (Y) 
Riverdale Plastics & Chem. Corp., eK 
Culver City, Calif. (NV, O) 
@Rogers Corporation, Rogers, Conn. eM 
(N) 
@Rohm & Haas Co., Philadelphia, Pa. aN 
(A) 
@Rotuba Extruders Inc., Brooklyn, N. Y. e0 
ae 
@Rubber Corp. of America, Hicksville, ep 


N. Y. (X) 
Rudd Plastic Fabrics Corp., Bklyn., P 
N. Y. (J, Q, S, X) 
S. A. Solvic, Bruxelles, Belgique (i, 
Y) 
@Stanley Chemical Co., East Berlin, S 
Conn, (H, X, Y) T 
Synvar Corporation, Wilmington, Del. U 
(N) 
@U. S. Industrial Chemicals Co. Div. of 
National Distillers & Chemical Corp. 
(O) ( 
@Valite Div. Valentine Sugars, !nc., 
New Orleans, La. (N) 
@Waljohn Plastics Inc., Brooklyn, N. Y. 
X 


(X) 
Williamson Adhesives, Inc., Skokie, lll. 
(S) 


@A 

Yates Company, Erie, Pa. (X) , 
MONOFILAMENTS Ft 

(See Fibers and Filaments, ‘ 
Synthetic) el; 


Complete addresses of companies listed appear on pp. 1123-1149 


MONOMERS 


- related editorial information 


see p. 86 
Acrylate and Methacrylate 


Ally! 
Alpha Methyl! Styrene 
Butadiene 
Divinylbenzene 
Styrene 

. Viny! Acetate 

_ Viny! Carbozole 
Viny! Chloride 

Viny! Ethers 

. Vinylidene Chloride 


Acco Polymers, New York (A) 
Air Reduction Chemical Co., New York 


Ae TOMMONS> 


@American Cyanamid Co. Organic & 
Pigments Div., New York (/) 

@ Antara Chemicals, A Sales Div. of 
General Aniline & Film Corp., New 
York (H) 

Anorgana G.M.B.H., New York (/) 

@ Barrett Div., Allied Chemical & Dye 
Corp., New York (C) 

@Bolta Pdts. Div., General Tire & Rub- 
ber Co., Lawrence, Mass. (/, K) 

Conadian Resins & Chemicals, 
Montreal, Quebec, Canada (/) 

@Carbide & Chemicals Co., New York 

(A, D, F, © 
Chemical Development Corp., Danvers, 
Mass. (A) 

@Chemische Werke Huls A.G., Marl, W. 

Germany (D, F, I, K) 
Columbia-Southern Chemical 
Pittsburgh, Pa. (B) 

@Dow Chemical Co., Midland, Mich. (C, 
E, F, I, K) 

@du Pont, E. |. de Nemours & Co., Inc., 
Wilmingtoa, Del. (A, G) 

®@ Foster Grant, Co., Inc., Petrochemical 
Div., Leominster, Mass. (F) 

@lmperial Chemical Industries Ltd., 
Plastics Div., Hertfordshire, Eng. 
(A, 1) 

@Koppers, Co., Inc., Pittsburgh, Pa. 
(E, F) 

@Monsanto Chemical 
Mass. (F) 

@Naugatuck Chemical, Naugatuck, Conn. 


Ltd., 


Corp., 


Co., Springfield, 


@Auburn Button Works, 
N. Y. (A, B) 
Borden Co., Chemical Div., New York 
(A, B) 
Chemedical Research Associates, Upper 
Darby, Penna. (A, B) 
Chemical Development Corp., Danvers, 
Mass, (A, B) 
@ Chemical Products Corp., East Provi- 
dence, R. I. (A, B) 
@Chemische Werke Huls A.G., Marl, W. 
Germany (B) 
Columbus Coated Fabrics 
Columbus, Ohio (A, B) 
@Cordo Chemical Corp., 
Conn. (A, B) 
Crest Chemical Industries 
Brooklyn, N. Y. (B) 
@®Dewey & Almy Chemical Co., Div. of 
W. R. Grace & Co., Cambridge, Mass. 
(B) 

Elastomer Chemical 
N. J. (A, B) 
Electro- Technical 
N. J. (A, B) 
Farrington Texol 
Mass, (A, B) 
Federal Chemicals 
N. Y. (A, B) 
= Latex Corp., Brooklyn, N. Y. 

B) 


Inc., Auburn, 


Corp., 
Norwalk, 


Corp., 


Corp., Newark, 


Products, Nutley, 
Corp., Walpole, 


Corp., Brooklyn, 


®@ Firestone Plastics Co., Pottstown, Pa. 
(B) 


Flexible Products 
Ga. (A, B) 

Foam King, Inc., 

General Plastics 
Wash. (B) 

Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N. Y. (A, B) 

@Goodrich, B. F., Industrial Products 
Co., Div. of B. F. Goodrich Co., 
Akron, Ohio, (A, B) 

industrial Sales Engineers, New York 


(A, B) 


Ga 


Marietta, 


Bronx, N. Y. (B) 
Mfg. Co., Tacoma, 


@industrial Solvents & Chemicals, Inc., 


Wilkinsonville, Mass. (A, B) 
Interchemical Corp., Finishes 
Newark, N. J. (A, B) 
International Plastic Co., New York (8) 
Jamestown Finishes, Inc., Jamestown, 
N. Y. (A, B) 
L & P Tool Company, Cincinati, Ohio 


Div., 


MATERIALS AND CHEMICALS 


Sherwin Williams Co., New York (A, 
B 


) 
®Stanley Chemical 
Conn. (A, B) 
@Sullivan Varnish Co., Chicago (A, B) 
Technicraft Co., Boston, Mass. (8) 
U.S. Stoneware Co., Akron, Ohio (B) 
Vacuum Coatings, Inc., Wilkinsonville, 
Mass, (A, B) 
@ Watson-Standard Company, Pitts., Pa. 
(A, B) 
Western Coating Co., Royal Oak, Mich. 
(A, B) 
Wilross Products 


N. J. (A, B) 


Co., East Berlin, 


Co., 


Hawthorne, 


PAPER, RESIN IMPREGNATED 
OR COATED 


® Bakelite Co., A Div. of Union Carbide 
Corp., New York 
Clopay Corp., Extruded Film Div., 
Cincinnati, Ohio 
Columbus Coated 
Columbus, Ohio 
@ Decar Plastic Corp., Middletown, Wis. 
®@ Dewey & Almy Chemical Co., Div. of 
W. R. Grace & Co., Cambridge, Mass. 
Electro-Technical Products, Nutley, 
N. J. 
Farrington Texol Corp., Walpole, Mass. 
@Fabricon Products, A Div. of The 
Eagle-Picher Co., River Rouge, Mich. 
Johns-Manville, New York 
Paper Products Development, New York 
Plastic Film Corp., Plainfield, Conn. 
@Respro Division, The General Tire & 
Rubber Co., Cranston, R. I. 
@Riegel Paper Corp., New York 
@Sandman, Eli Co., Worcester, Mass. 
Sorg Paper Co., Middletown, Ohio 
@ Standard Insulation Co., East Ruther- 
ford, N. J. 


Fabrics Corp., 


PAPER FOR RESIN 
IMP REGNATING 
(Including High Tensile) 


For related editorial information see 
the Laminates Chart, p. 598 also p. 506 


American Combining Corp., Rockaway 
Beach Queens, N. Y. 


@ Brown Co., Boston, Mass. 


(I) (B) 
@Ohio Apex Div. F. M. Nitro, W. Va., @Logo, Inc., Chicago, Ill. (A, B) 


(B) Magic Chemical Co., Brockton, Mass. 


@Peters Chemical Melrose 
Park, Ill. (A) 
Petro Tex Chemical 
Texas (D) 
®Rohm & Haas Co., Philadelphia, Pa. 
(A) 
Specialty Resins, Inc., 
Thalco, Los Angeles, (F) 
— wey Products Corp., Metuchen, 
he 


Mfg. Co., 


Corp., Houston, 


Chicago (B) 


ORGANOSOLS AND PLASTISOLS 


For related editorial information 
see p. 175 
A. Organosols 
B. Plastisols 
@ American Molding Powder & Chemical 
Corp., Brooklyn, N. Y. (B) 
Associated Rubber & Plastic Corp. 
New York (B) 
® Atlas Coatings Corp., 
City, N. Y. (A, B) 
Atlas Mineral Products 


town, Pa. (B) 


Long Island 


Co., Mertz- 


, 
@ Indicates Advertiser. 


(A, B) 
@Metal & Thermit Corp., Rahway, N. J. 
(A, B) 
@Michigan Chrome 
Detroit (B) 
Midland Adhesive & Chemical Corp., 
Ferndale, Mich. (A, B) 
@Muehsistein, H. & Co., Inci, New York 
(B) 
Navarm Chemical Co., Maywood, Calif. 
(A, B) 
Parcloid Chemical Co., Midland Park, 
N. J. (A, B) 
Poly Resins, Sun Valley, Calif. (A, B) 
Polykote, Inc., Cleveland Ohio (B) 
Polymer Chemical Co., Cincinnati, 
Ohio (B) 
Protective Treatments, 
Ohio (A, B) 
Pyroxylin Products, 
(A, B) 
@Reynolds Chemical 
Mich. (A, B) 
@ Rubber Corporation of America, Hicks- 
ville, N. Y. (A, B) 
Seal Peel Inc., Royal Oak, Mich. (A, B) 
Shasta Manufacturing Inc., Akron, Ohio 
(B) 


& Chemical Co., 


Inc., Dayton, 


Inc., Chicago 


Co., Ann Arbor, 


® Mosinee 


@ Wrenn 


@Morart Grovure 


Buckeye Cellulose Corp., 
Tenn. 


Memphis, 


@ Hurlbut Paper Co., South Lee, Mass. 


Johns-Manville, New York 

Paper Products Development, New York 

Paper Mills Co., Mosinee, 
Wis. 

Paterson Parchment 
Bristol, Penn. 


Paper Company, 


@Riegel Paper Corp., New York 
@Sandman, Eli Co., Worcester, Mass. 


Sorg Paper Co., Middletown, Ohio 


Paper Co., Middletown, Ohio 


PAPER, PRINTED, FOR 
LAMINATING 


For related editorial information see 
the Laminates Chart, p. 598 also p. 
506 
Decotone 
Mass. 
Dexter, C. H. & Sons, 

Locks, Conn. 
Johns-Manville, New York 
Corporation, 


Products Div., Fitchburg, 


Inc., Windsor 


Holyoke, 
Mass. 
Paper Products Development, New York 
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MATERIALS AND CHEMICALS 


PEARL ESSENCE 


@Claremont Pigment Dispersion Corp., 
Roslyn Hghts., New York 
@ Logo, Inc., Chicago, Ill. 
@ Mear! Corp., New York 
Plastic Materials Inc., 
Me ie 
®@ Riverdale Color Co., Inc., Newark, N. J. 
Taussig, F. H., New York 


PHOTOELASTIC PLASTICS 
(For Laboratory Work) 
, El Seg 


Hicksville, 


Applied Plastics, Co., Inc gundo, 
Calif. 
@ Catalin Corp. of America, New York 
Houghton Laboratories, Inc., Olean, 
N. Y. 


PIGMENTS, INORGANIC 
(See also Dyes) 


For related editorial information 


367 


see p. 
- F 


@American Cyanamid Co., Organic & 
Pigments Div., New York 
@American Cyanamid Co., 
Resins and Chemicals 
York 
@American Molding Powder & Chemical 
Corporation, Brooklyn, N. Y. 
@Claremont Pigment Dispersion Corp., 
Roslyn Hghts., New York 
®@ Columbian Carbon Co., New York 
Doggett, Stanley Inc., New York 
@du Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. 
@Eagle-Picher Co., 
Ohio 
® Ferro Corp., Plastic Color Div., Cleve- 
land 
General Color Co., Newark, N. J. 
@General Dyestuff Co., Sales Div. of 
General Aniline & Film Corp., 
New York 
@Harshaw Chemical Co., 
@Harwick Standard Chemical Co., 
Ohio 
®Krieger Color & Chemical Co., Inc., 
Los Angeles, Calif. 
@Mapico Color Unit, Columbian Carbou 
Co., New York 
New Jersey Zinc Co., New York 
Osborn, C. J. Company, Linden, _ i 
@Plastics Color Co., Chatham, 3. 
Sherwin Williams Co., New York 
Titanium Pigment Corp., New 


PIGMENTS, LUMINESCENT 


@American Molding Powder & Chemical 

Corporation, Brooklyn, N. Y. 
Doggett, Stanley Inc., New York 

@de Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. 

@ Krieger Color & Chemical Co., Inc., 
Los Angeles, Calif. 

@Luminous Resins Inc., Chicago, Ill. 

®@ Plastics Color Co., Chatham, N. J. 


PIGMENTS, METALLIC 


Aluminum Co. of America, Pittsburgh, 
Pa. 
@Metals  Disintegrating 
Elizabeth, N. J. 
Reynolds Metals Co., 


Adhesives, 
Div., New 


The, 


Cincinnati, 


Cleveland 
Akron, 


York 


Inc. 


Co., 


Louisville, Ky. 


PITCHES AND TAR BASES 
@ Barrett Div., Allied Chemical & Dye 
Corp., New York 


@ Indicates Advertiser. 
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PLASTICIZERS 


For related editorial information see 
the Plasticizers Chart p. 


364 


Abietates 
Adipates 
Biphenyls 
Camphor 
Citrates 
Glycerol 
Glycolates 
Hydrocarbons 
Laurates 
Levulinates 

Oleates 

Phosphates 
Phthalates 
Polyester 
Ricinoleates 
Sebacates 

Stearates 

Succinates 

. Synthetic Rubber 

Sul fonamide 
Toluenesulfonamides 
Secondary 


and Glycol Compounds 


<SAYPOVOZEr ALY -ToONmons> 


Adhesive New 
York (S) 

@ Advance Solvents & Chemical, Div. of 
Carlisle Chemical Works, Inc., New 
Brunswick, N. J. (B, F, G, I, K, O, 
g, 3) 

Alkydol Laboratories, Inc., Cicero, Ill. 
(B, M, N, O, P) 
Amoco Chemicals Corp., Chicago (H, V) 

@Antara Chemicals, A Sales Div. of 
General Aniline & Film Corp., New 
York (N) 

® Archer-Daniels-Mildand Co., 
N. J. (B, F, K, M, N, P, V) 

@ Archer-Daniels-Midland Co., Chemical 
Prods. Div., Cleveland, Ohio (F, N) 

@ Argus Chemical Corp., Brooklyn, New 
York (/, J, K, Q, V) 

Atlas Powder Co., Wilmington, Del. (F) 

@Badische Anilin & Soda Fabrik A.G., 

lee wen Rhein, Germany (8B, 


Products Corporation, 


Newark, 


Baker Castor Oil Co., Bayonne, N. J. 
(0, Q, V) 
@ Barrett Div., Allied Chemical & Dye 
Corp., New York (B, M, N, V) 
® Cabot, Godfrey L. Inc., Boston, Mass. 
(B, L, M) 
Canadian Resins & Chemicals, Ltd., 
Montreal, Quebec, Canada (B, M, P) 
@Carbide & Chemicals Co., New York 
oo 7,56") 
Carlisle Chemical Works, Inc., Reading, 
Ohio (F, G, I, K, O, Q) 
Cary Chemical Co., New Brunswick, 
N. J. (B, M, P) 
®@ Celanese Corp. of America, Chemical 
Div., N. Y. (L, M) 
@ Chemische Werke Huls A.G., 
Germany (M, N, S) 
® Columbian Carbon Co., New York (B, 


Marl, 


Co., Chlorowax Div., 


M, P, Q) 

© Diamond Alkali 
Cleveland (V) 

®@ Deecy Products Co., Cambridge, Mass. 
(B, I, M, O, P, Q, 

@Dewey & Almy Chemical Co., Div. of 
W. R. Grace & Co., Cambridge, Mass. 


(B, M, P, S) 
® Dow Chemical Co., Midland, Mich. (V) 
@du Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. (D, L, Q, S) 
@Eastman Chemical Products, Inc., 
Kingsport, Tenn. (B, F, L, M, N, P) 
@Emery Industries, Inc., Cincinnati, 


Ohio (K, N, S, V) 


598 also p. 


Foremost Food & Chemical Co, 
Dorado Div., Oakland, Calif. (7) 
Glyco Products Co., Inc., New 
(I, K, O, Q) 
© Goodrich, B. F., Chemical Co., 
land, Ohio (B, M, S) 
Gordon-Lacey Chemical penton Co., 
Inc., Maspeth, N. Y. (M 
Greeff, R. W., & Co., ag New Y 
(F, M, Q, T) 
®@ Harwick Standard Chemical Co., Aker 
Ohio (B, J, K, M, P, Q) 
Hercules Powder Co., Inc., Wilmingto; 
Del. (4, M, V) 
@Hommel, O. Co., The, Pittsburch (/) 
Howards & Sons (Canada) Ltd., Monte 
real, Ontario, Canada (M) 
Kay Fries Chemicals, Inc., 
British Chemical 
New York (M) 

Kenrich Corp., Maspeth, N. Y. 

Kessler Chemical Co., Inc., Phila 

delphia, Pa, (B, F, I, K, M, 0, | 

Kolker Chemical Corp., Newark, N. J, 

(, G6, &, M,N, ?, 2. V) 

Mallinckrodt Chemical 

Louis, Mo. (Q) 
@Monsanto Kasei Chemical Co., 
Japan (B, M) 
Montrose Chemical Co., Newark, N. J. 
(L, M, U) 
Morton Withers Chemical Co., Grocne- 
boro, N. C. (B, F, I, K, M, N, P, ( 
@ Naugatuck a * eee es 
(A, B, L, M, P. V) 

@ Naugatuck pane U.S. Rubber Co., 
Naugatuck, Conn. (B, L, M, P 

‘Neville Chemical Co., Pittsburgh (5, 
V) 

@ Ohio Apex Div. F.M.C. Nitro, W. Va, 
(B, K, L, M, O, Q, S) 

Pennsylvania Industrial Chemical 
Corp., Clairton, Penna. (H, V) 

Pennsylvania Salt Mfg. Co., 
delphia, Penna. (H) 

@Pittsburgh Coke & Chemical, 
burgh (B, K, L, M, P) 

® Reichhold Chemicals, 
Plains, N. Y. (B, M, P) 

®Rohm & Haas Co., Philadelphia, Pa. 
(M, N, P) 

® Rubber Corporation of America, Hicks- 
ville, N. Y. (B, F, K, M, N, P, Q, 
S, V) 

Sherwin Williams Co., New York (M) 
@Synthetic Products Co., Cleveland 
* _ (A, I, O, Q) 

Thomtson Chem. Co., Pawtucket, R. I. 


rk 


American 
Supplies, Inc, 


(H) 


Works, St, 


Tokyo, 


Phila 
Pitts- 


White 


Inc., 


(B, M) 

@U. S. Industrial Chemical Co. Div. of 
National Distillers & Chemical Corp., 

_ New York (M) 

®Wallace & Tiernan, Inc., Belleville, 
N. J. (B, F,G, K, M,N, O, P) 

@Witco Chemical Co., New York (B,K,M,() 


RESINS 


information see 


For related editorial 
also 


the Plastics Properties Chart; 
p. 86 


Acrylate and Methacrylate 
Alkyd 

Allyl 

Aniline-Formal dehyde 
Cast Phenolic 
Coumarone-Indene 
Epoxy 

Fluorocarbons 

Furan 

Glass Bonded Mica 
Hydrocarbon (Petroleum) 
Hydrocarbon (Terpene) 
lon Exchange 


ED ALSrOMmoOS> 


addresses of companies listed appear on pp. 1123-1149 





lsocyanates 
Lignin 
Lignite 
Mel amine-Formaldehyde 
Nylon (Polyamide) 
Oil Soluble 
Phenoloc 
Plywood Bonding and Laminating 
Polyamide 
Polyester 
Polyethylene 
Resorcinol- Aldehyde 
Silicone 
. Sodium Carboxymethy! 
. Styrene (Including Derivatives and 
Copolymers) 
. Urea- Formaldehyde 
_ Varnish and Lacquer Making 
. Viny! Acetate 
. Vinyl Alcohol 
. Viny! Butyral 
. Vinyl Carbazole 
. Vinyl! Chloride 
. Viny! Chloride Acetate 
. Viny! Formal 
. Vinyl Chloride-Vinylidene Chloride 
. Vinylidene Chloride 
. Water Soluble 


BENxx*<CunYDPOVOZ 


o> 


Acco Polymers, New York (A) 

e@Acme Resin Corporation, Forest Pk., 
ill. (C, E, H, T, U, NN) 

Alkydol Laboratories, Inc., Cicero, 
Ill. (B, G, S, T, W, BB, DD, EE, 
VN) 

@Allied Chemical & Dye Corp., Semet- 
Solvay Petrochemical Div., New York 
(X) 

@Allied Chemical & Dye Corporation, 
National Aniline Div. New York (R) 
Alpha Chemical & Plastics Corp., 

Newark, N. J.(X, JJ) 

American Alkyd Industries, Carlstadt, 
N. J. (B, W, BB, CC, DD) 

@Americon Cyanamid Co., Plastic & 
Resin Div. New York (B, Q, U, W, 
CC, NN) 

@American Cyanamid Co., organic & 
pigments Div., New York (//) 

@American Cyanamid Co., New York 
(B, QO, U, W, BB, CC, NN) 

American-Marietta Co., 
Resin & Chemical Div., 
Wash. (T, U, Y, CC) 

@American Molding Powder & Chemical 
Corporation, Brooklyn, N. Y. (J/, JJ) 

Amoco Chemicals Corp., Chicago, (K) 

®Anorganao G. M. B. H., Munchen, 
Germany (J) 

®Antara Chemicals, A Sales Div. of 
General Aniiine & Film Corp., New 
York (HH) 

Applied Plastics Co., Inc., El Segundo, 
Calif. (G, N) 

® Archer-Daniels-Midland Co., Chemical 
Prods. Div., Cleveland, Ohio (B, W) 

® Archer-Daniels-Midland Co., Newark, 
N. J. (B, E, N, S, T, W. BB, DD) 

Aries Laboratories, Inc., Long Island 
City, N. Y. (G) 

Armitage, John L. & Co., Newark, N. J. 
DD) 

a Products Co., Warsaw, Ind. 
{ x) 

Atlas Mineral 
town, Pa, (/) 

—_ Powder Co., Wilmington, Del. 


BX Plastics 
BB) 

B. 3 Chemical Co., Cambridge, Mass. 
UN) 


Adhesive, 
Seattle, 


Products Co., Mertz- 


Ltd., London, 


England 


@ Indicates Advertiser. 


B.I.P. Chemicals Limited, Nr. Birming- 
ham, England (B, Q, W, CC, NN) 
@Badische Anilin & Soda Fabrik A. G., 
Ludroigshafen Rhein, Germany (R, V, 
W, X, BB, CC, DD, HH, Il, MM, NN) 
® Bakelite Co., A Div. of Union Carbide 
Corp., New York (G, H, S, T, U, W, 
a, 35 2 BE, BD, BE, CG. i, si, 
NN) 
Bamberger, Claude P. 
Park, N. J. (A, IJ) 
® Barrett Div., Allied Chemical & Dye 
Corp., New York (B, F, Q, R, T, U, 
W, BB, CC, DD, NN) 
ones Corticelli Industries, New York 
(V 


Inc., Ridgefield 


Blum Paul Co., 

Booty Resineers, 
ce; Fe OG) 

Borden Co., Chemical Div., New York 
(A, G, T, U, V, Y, BB, DD, EE, FF, 
GG, Il, JJ, LL, MM, NN) 

Brea Chemicals, Inc., Los Angeles, 
Calif. (X) 

British Geon Limited, London, W. L., 
England (//, JJ, LL) 

California Ink Co., Inc., San Francisco, 
Calif. (N) 

Canadian Resins & Chemicals, Ltd., 
Montreal, Quebec, Canada (GG, JI, 


Buffalo, N. Y. 


Inc., Newark, 


(A) 
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Cary Chemical Co., New Brunswick, 
7 

@Catalin Corp. of America, N. Y. (O, R, 
Fa Soc 

@Celanese Corp. of America, Newark, 
N. J. (W, EE) 

Chemical Development C orp., Danvers, 
Mass. (A, G, DD, JJ) 

@Chemische Werke Huls A.G., Marl, W. 
Germany (V, W, X, BB, DD, Il, LL, 
MM) 

@ Chemore Corp., New York (//, J/) 

® Ciba Co., Inc., New York (D, G, V) 

Colton Chemical Co., A Div. of Air 
Reduction Co., Inc., Cleveland 
(EE, FF) 

@Cordo Chemical Corp., Norwalk, Conn. 
(G, W) 

@Diamond Alkali Co., Chlorowax Diy., 
Cleveland (//) 

®@Dewey & Almy Chemical Co., Div. of 
W. R. Grace & Co., Cambridge, Mass. 
(BB, EE) 

Doggett, Stanley Inc., New York (P) 

@Dow Chemical Co., Midland, Mich. 
(M, X, BB, Il, LL, MM) 

Dow Corning Corp., Midland, Mich. (Z) 

®@Du Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. (A, R, V, X,EE, FF) 

®@ Dynamit-Actien-Gesellschaft, Trois- 
dorf, W. Germany (E, J, T, U) 

@Durez Plastics Div., Hooker Electro- 
chemical Co., North Tonawanda, 
N. Y. (J, S, T, ¥W, DD, NN) 

@Eastman Chemical Products, 
Kingsport, Tenn. (X, DD) 

Electronic Mechanics, Inc., 
N. J. (J) 

Emerson & Cuming, 
Mass. (G, W) 

Epoxylite, The, Corp., El] Monte, Calif. 
(G) 

@ Escambia Chemical 
(11) 

Farbwerke Hoechst A.G., vormals 
Meister Lucius & Bruning, Fim 
Hoechst, Germany (H, X, EE, FF, 
GG, YY, KK) 


Plastics 


Inc., 
Clifton, 


Inc., Canton, 


Corp., New York 


® Firestone Co., Pottstown, 


Pa. (//) 
@Foster Grant Co., Inc., Petrochemical 
Div., Leominster, Mass. (R, BB) 
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France, Campbell & Darling, Inc., 
Kenilworth, N. J. 
McCloskey Varnish Co., Philadelphia 
@Furane Plastics Inc., Los Angeles (G,/) 
Gem City Trading, Dayton, Ohio (X,BB) 
Co., Chemical & 


Pittsfield, Mass. 


@General Electric 
Materials Dept., 
(T) 

General Mills, Inc., Kankakee, Ill. (V) 

®General Tire & Rubber Co., Chemical 
Div., Akron, Ohio (W, //, JJ) 

®@Gering Products, Inc., Kenilworth, 
Mm 4 (A, BR, X,. 6B, 8. IT 

@Glidden Co., Cleveland (B, W, DD) 

®Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio (BB, //, LL) 

@Goodyear Tire & Rubber Co., The, 
Chemical Div., Akron, Ohio (BB, //) 

®Grace, W. R. & Co., Polymer Chemicals 
Div., Clifton, N. J. (X) 

@Great American Plastics Co., Nashua, 
N. H. (//) 

Greeff, R. W., & Co., New York (M) 
@ Harwick Standard Chemical Co., Akron, 
Ohio (F, K, L) 
Haveg Industries, 

Del. (D, E, I, S, T) 

Hercules Powder Co., Inc., Wilmington, 
Del. (B, X, DD) 

Heresite & Chemical Co., 
Wis. (S, T, DD) 

@Hommel, O. Co., The, Pittsburgh (7) 

Houghton Laboratories, Inc., Olean, 
N. Y. (G, N) 

@lmperial Chemical Industries 
Plastics Div., Hertfordshire, 
CA &. 2. Fs ey Ga, 

Interchemical Corp., Finishes 
Newark, N. J. (W) 

lronsides Resins, 
Ohio (T) 

Jones-Dabney Co., 
(B, G, BB, CC) 

Kellogg, The M. W. Co., Jersey City, 
N, J. (A) 

Knoedler Chem. Co., Lancaster, Pa. (£) 
@Koppers Co., Inc., Pittsburgh, Pa. (X,BB) 
L & P Tool Co., Cincinnati, Ohio (Y) 
Lithgow Chemicals Co., Div., of Rein- 
hold Engineering & Plastics Co., 

Norwalk, Calif. (7, BB, Il, JJ) 

Loven Chemical of Calif., Newhall, 
Calif. (D,E,G,1,K,N,R,T,W,CC,I) 

@Marblette Corp., The, L. I. C., N. Y. 
(E, G, T) 

@Marbon Chemical Div., 
Corp., Gary, Ind. (BB) 

Marine Plastics, Inc., Clinton, Mass. 

McCloskey Varnish Co., Philadelphia, 
Pa. (B) 

Minneapolis Honeywell 
Minneapolis, Minn. (G) 

Mobay Chemical Co., St. 
(W) 

Mol-Rez Division-American Petro- 
chemical Corp., Minneapolis, Minn. 
(B, N, W, BB, DD) 

Monite Waterproof Glue Co., 
apolis Minn. (U, CC, EE) 
@Monsanto Chemical Co., Springfield, 
Mass, (Q, T, U, BB, CC, | 
Monsanto Kasei Chemical Co., 

Japan (BB, II) 

Morton Withers Chemical Co., Greens- 
boro, N. C. (W) 

@Muehlistein, H. & Co., Inc., New York 
(A, O, R, T, U, BB, CC, EE, GG, FF) 

Clifton, 


Inc., Wilmington, 


Manitowoc, 


Ltd., 
Eng. 

Div., 
Columbus, 


Inc., 


Ky. 


Louisville, 


Borg-Warner 


Regulator, 


Mo, 


Louis, 


Minne- 


Tokyo, 


®Mycalex Corp., of America, 
J. 


N. (J) 


National Adhesives, National 
Products Inc. (EE, FF, JJ) 


Starch 
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MATERIALS AND CHEMICALS 
®@ National Polymer Products, Inc., 
Reading (R) 

@ Naugatuck Chemical, 

(N, W, BB, EE, Il 
@ Naugatuck Chemical, 
Naugatuck, Conn. (B, 
II) 
Neville Chemical Co., Pittsburgh (F, K, 
S, DD) 
®@ Ohio Apex Div. 
(dc) 
Osborn, C. J. Company, Linden, N. J. 
(B, G, S, DD) 
Pantasote Company, New York (//) 
Pelron Corporation, Lyons, Ill. (VN, W) 
Pennsylvania Industrial Chemical 
Corp., Clairton, Penna. (F, K, L, BB) 
Perkins Glue Co., Lansdale, Pa. (7, 
U, Y, CC) 
@Peters Chemical Mfg. 
Park, Ill. (A) 
the Consol Chemical 
J. (T) 
oplauioad Plate Glass Co., Pitts., Pa. 
(W) 

@Phillips Chemical 
Oklahoma (X) 
@Plastics Engineering Co., Sheboygan, 

Wis. (S, T, U, NN) 
Poly Resins, Sun 
G, T, U, JJ, NN) 
@Polymer Corp., Reading, Pa. (H, R, 
BB) 

@ Polypenco, 
R, BB) 
Polyrez Company, Inc., Woodbury, 
N. J. QD &, &, 5, 2, ¥, AM 
® Reed Plastics Corporation, Worcester, 
Mass. (A, R, X, BB, Il, JJ) 
@Reichhold Chemicals, Inc., White 
Plains, N. Y. (B, G, Q, S, T, U, W 
Y, CC, DD, EE) 
Ren Plastics Inc., Lansing, Mich. (GC, 
U) 
Resinite Department, The Borden Co., 
Santa Barbara, Calif. (//) 
Rezolin, Inc., Santa Monica, 
(E, G, T, V) 
H. H. Robertson Co., Pittsburgh (G, W) 
@Rohm & Haas Co., Philadelphia, Pa., 
(A, B, M, N, Q, S, T, U, W, CC, DD, 
NN) 
® Rubber Corporation of America, Hicks- 
ville, N. Y. (/) 
Schenectady Varnish Co., 
nectady, N. Y. (B, L, S, 
Y, BB, DD, NN) 
Servwell Products Co., Cleveland, Ohio 
(FF) 
@Shell Chemical Corporation, New York 
(G) 
Sherwin Williams Co., 
DD) 
Solvic, S. A., Bruxelles, Belgique, (//, 
JJ) 
Specialty Resins, 
@®Spencer Chemical 
Mo. (R, X) 
Stellaron Corporation, New York (X, BB) 
Sullivan Varnish Co., Chicago (B, DD) 
Synco Resins Inc., Bethel, Conn. (S, 
r, U, EE, NN) 

Synvar Corporation, Wilmington, Del. 
Uz, J, 5, fe Us to Cee ee 

Thalco, Los Angeles (G, // 

Tylene Plastics, Inc., Michigan City, 
Ind. (G) 

®Union Carbide International Co., New 

yous O2, & Ba So So oo Oe Oe 
EE, GG, Il, JJ) 


Naugatuck, Conn. 


U.S. Rubber Co., 
N, W, BB, EE, 


F.M.C., Nitro, W. Va., 


Co., Melrose 


Newark, 


Can, 
Co., Bartlesville, 
Valley, Calif. (E, 


Inc., Reading, Penn. (H, 


Calif. 


Inc., Sche- 
7, & + 


New York (¥, 


Chicago (A) 
Kansas City, 


Inc., 


Co., 


@ Indicates Advertiser. 
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@U. S, Gypsum Co., Chicago (6) 
@U. S. Industrial Chemicals Co. Div. of 
National Distillers & Chemical Corp. 
(Xx) 
U. S. Plastic Products Corp., Metuchen, 
N. J. (A, B, W) 
U. S. Stoneware Co., Akron, Ohio(/) 
@Valite Div., Valentine Sugars Inc., New 
Orleans, La. (T, U 
Varcum Chemical Corp., Niagara Falls, 
Nn. ¥. G, 7) 
@Westchester Plastics, Inc., 
neck, N. Y. (X, BB, Il, JJ) 
@Witco Chemical Co. (W) 
@Woloch, George, Co., Inc., New York 
(R, X, BB, Il, JJ) 
Xylos Rubber Co., Div. of Firestone 
Tire & Rubber Company, Akron, Ohio 
(BB, LL) 


Mamaro- 


RESIN SOLUTIONS 


(See Coatings; Emulsions; 
atex; arnishes) 


RODS AND TUBES 


(Manufacturers Maintaining Some Stock. 

For custom extruding see Custom Ex- 

truders. For laminated rods and tubes, 
see Laminators) 


For related editorial information see 
the Plastics Properties Chart. 


. Acrylate and Mathacrylate 

Allyl 

Casein 

Cast Phenolic 

- Cellulose Acetate 

. Cellulose Acetate Butyrate 

. Cellulose Nitrate 

. Cellulose Propionate 

Ethyl Cellulose 

Fluorocarbons (Halogenated Ethy- 
lenes) 

- Glass Bonded Mica 

. Nylon (Polyamide) 

. Polyester Resins, Cast 

- Polyethylene 

Polystyrene 

- Polyvinyl Alcohol 

- Polyvinyl Butyral 

- Polyvinyl Chloride 

. Polyvinyl Chloride Acetate 

- Polyvinyl Formal 

. Polyvinylidene Chloride 

. Silicones 

. Styrene Copolymers 
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@Ace Plastic Co., Jamaica, New York 
(A, E, F, I, N) 
Allegheny Plastics, Inc., Coraopolis, 
Pa. (J) 
Alpha Plastics, Inc., Livingston, N. J. 
(R) 
Amco Plastic Materials, Inc., Brooklyn, 
N. Y. (E, F, I) 
American Agile Corporation, 
Hts., Ohio (J, L, N, R) 
American Hard Rubber Co., 
(N, O, R, U, W) 
American P yroxylin 
Arlington, N. J. (E, ©) 
Anchorage Plastics, Warren, R. I. (M) 
® Anorgana G.M.B.H., Munchen, Germany 
Argo Plastic Products, Cleveland (NV, R) 
Aristocrat Plastics, Inc., Newark, N. J. 
(A, E, L) 
BX Plastics Ltd., 
(Cc, &. G, N. GO, R) 
® Barron, J. E. Plastics, joe, -, Cincinnati, 
Ohio (A, F, J, L, N, O, R) 
@Bolta Pdts. Div., General Tire & Rub- 
ber Co., Lawrence, Mass. (R, S) 
Borden Co., Chem. Div., New York (R) 


Maple 
New York 


Corporation, 


London, England 


ae Mfg., Corp., Maspeth, N. y 
( 
@Cadillac Plastic & Chemical Co 
Detroit (A, E, F, M, N, O, W) ? 
Carolin Co., New York, (J, L) 
Celluplastic Corp., Newark, N.J. ( 
Collins, Caldwell & Dague, Paran 
Calif. (N, R, W) 
® Colonial Kolonite Co., Chicago 
L, N, O, W) 
® Commerical! 
(O, U) 
Commonwealth Pipe & Tubing, 
decom Pa. (N, O, R) 
® Continental-Diamond Fibre Corp, 
Newark, Del. (J, V) 
® Contour Extrusion Co., 
N. Y. (N) 
Crane Packing Co., Morton Grove, [I], 
(J) 
@Danielson Manufacturing Ce, The, 
Danielson, Conn. (L) 
— Joseph Plastics Co., Arling ton, 
J. (E, F, G, I, N, O, R, S, W) 
Sentinls Plastics Co., Inc., 
Deerfield, Mass, (QO) 
Dura Plastics of New York Inc., New 
York (A) 
®@ Dynamit-Actien-Gesellischaft, = Trois- 
dorf, W. Germany (D, E, G, L, N, 0 
R) 
Electro-Chemical 
Cleveland (R) 
Electronic Mechanics, 
N. J. (K) 
Emerson & Cuming, Inc., Canton, Mass, 
(O) 
Emerson Plastics Corp., Bronx, N. Y, 
(A, J, 
Fabbrica Prodotti 
Varese, Italy (A, 
Fischer, Andrew, Associates, Chicag 


(E, F, 1, L, N,O, R 


unt, 


Plastics Co., 


Inc., 


Mamarone, k, 


South 


Products  Corp., 


Inc., Clifton, 


Termoplastici, 


Franklin Fibre-Lamitex Corp., Wilming- 


ton, Del. (L) 
Garlock Packing Co., Palmyra, N. Y. 
(J, L 

@General Electric Co., Plastics Dept., 

Decatur, Ill. (K, R) 
Genesee Laboratory, 
N. Y. (N, R, S) 

@Gering Products, Inc., Kenilworth, 

N. J. (&, F, i, N, O, R, S, V) 
Glastic Corp., The, Cleveland (¥) 

@Goodrich, B. F., Industrial Products 
Co., Div. of B. F. Goodrich Co., 
Marietta, Ohio (R) 

eH & R Industries, Nazareth, Pa. (4, 
I, p 4Vy “ys f 

Haveg Industries, 
Del. (D, J, M, R, 

Homalite Co., The, Wilmington, Del. 
(B, M) 

@Hyde, A. L., Co., Glenloch, N. J. (L 
Hydrawlik, Roselle, N. J. (/, L, N, 2 
S) 

@ Imperial 
Plastics 
(A, 

Industrial Sales eres New York 
(A, E, F, H, I, L, N, O, P, Q, R, 5,” 

Jessall Plostics, ps Kensington, 
Conn. (A, BF, a NO, P, &, 5 


Auburn, 


Inc., 


Inc., Wilmington, 


Industries, Ltd., 
Hertfordshire, Eng, 


Chemical 
Div., 


George A., Fredericktown, 
A, E, F, H, , N, 0, R, 5, W 
Keystone Packaging Service, Easton, 
Pa. (N) 
Knoedler Chemical Co., Lancaster, Pa. 
(D) 
Luzerne Rubber Co., 
(N, O, R) 


Mannesmann-Easton Plastic Products 


Co., Inc., Easton, Pa. (R) 


Trenton, N. J. 


Complete addresses of companies listed appear on pp. 1123-1149 
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gton, 
3 


ston, 


Pa, 


ose Corp., L. L C., N. Y. (D) 
yee even + Lab., Dixie Plastics 
Div., New Orleans, La. (N, O, R, W) 
Marken Plastic Corp., Los Angeles, 
Calif. (N, R) 
Mayon Plastics, Hopkins, Minn. (S) 
Moore Samuel & Co., Mantua, Ohio (N) 
@Mycalex Corp. of America, Clifton, 
N. J. (K) 
@Notional Vulcanized Fibre Co., Wilming- 
ton, Del. (L, V) 
@Nixon Nitration Works, Nixon, N. J. 
(E, F, G) 
Plastic Ind. Prods. Inc., Somerville, 
Mass. (N, R, S, W) 
Plastic Pigment Co., Inc., Long Island 
City, N. Y. (M) 
Plastic Process Co., Los Angeles, 
1, E, F, I, L, N, 0, R, 5, U, W) 
Plastron Specialties, Inc., Los Angeles 
, bs Ay FH 
Plastics Co., Smithtown, 
. Y. (E, N, O, R) 
@Polygon Plastic Co., Walkerton, Ind. 
(M) 
@The Polymer Corporation, Reading 
Penn., (J, L, W) 
@Polypenco, Inc., Reading, Pa. (J, L, W) 
Reeves Brothers, Inc., New York (J, 
L, N, R) 
Reflin Co., San Diego, Calif. (M) 
Reliance Plastic & Chemical Corp., 
Paterson, N. J. (N, R, S) 
Resinite Department, The Borden Co., 
Santa Barbara, Calif. (R) 
Resistoflex Corp., Roseland, N. J. 
(J, P) 
Rosenberg Bros. 
N. Y. (£) 
@Rotuba Extruders Inc., Brooklyn, N. Y. 
(A, E, F, I, O) 
Rowland Products, Inc., Kensington, 
Conn. (F, R) 
Joseph T. Ryerson & Son, Inc., Chicago, 
Ill. (R) 
@Schwab Plastics Corp., Detroit, Mich. 
(E, F, I, L, N, O, R, S, W) 
@Sheffield Plastics, Inc., 
Mass, (R) 
Shoe Form Co., Inc., Auburn, New York 
(F) 
@Southern Plastics Co., Columbia, S. C. 
“4g oo ee ee oe 
e@Sunlite Plastics, Inc., Milwaukee, Wis. 
(E, F, 1, L, N, G, &, 5) 
@Superior Plastics Inc., Chicago (FE, F, 
I,N, O, P, Q, R, S) 
Tri-Point Plastics Inc., 
N. Y. (J) 
@United States Gasket Co., 
N. J. (J, L) 
U. S. Plastic Products Corp., Metuchen, 
N. J. (A) 
as Stoneware Co., Akron, Ohio (N, 


& Co., Smithtown, 


Sheffield, 


Albertson, 


Camden, 


®Van Dorn Iron Works Co., Cleveland, 
Ohio (U) 
Vulcanized Rubber and Plastics Co., 
Morrisville, Penna, (V) 
~— Plastics Inc., Broolkyn, N. Y. 
» 5) 
Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. (L, N, V) 
Western Plastics Corp., Hastings, 
Nebraska (E, F, L, N, R, W) 
Western Plastics Corp., Tacoma, Wash. 
(N, R, ®) 
Wesilake Plastics Company, 
Mills, Pa. (A, E, I, J, N, O, ¥) 
Yorble Ltd, Nr. Berne, Switzerland 
(E, G, R, S) 


Lenni 


—_——. 


@ Indicates Advertiser, 


Yates Company, Erie, Pa. (£, F, N, R, 
X) 


RUBBERLIKE PLASTICS 


(Elastomers) 


Adhesive Products, Corporation, New 
York 
Alkydol Laboratories, Inc., Cicero, Ill. 
American Hard Rubber Co., New York 
Borden Co., Chemical Div., New York 
@Dewey & Almy Chemical Co., Div. of 
W. R. Grace & Co., Cambridge, 
Mass. 

@Dow Chemical Co., 
Dow Corning Corp., 
Elastomer Chemical 

N. J. 
Garlock Packing Co., Palmyra, N. Y. 

@Hardman, H. V., Co., Belleville, N. J. 
Houghton Laboratories, Inc., Olean, 

N.Y, 
Kelley, George A., Fredericktown, Mo. 
a The M. W., Co., Jersey City, 


Midland, Mich, 
Midland, Mich. 
Corp., Newark, 


Lithgow Chemicals Co., Div. of Rein- 
hold Engineering & Plastics Co., 
Norwalk, Calif. 

Luzerne Rubber Co., Trenton, N. J. 

Marine Control Labs., Dixie Plastics 
Div., New Orleans, La. 

@ Naugatuck Chemical, Naugatuck Conn. 
@Schwartz Chemical Co., Inc., New 
York 


RUBBER, SYNTHETIC 


For related editorial information see 
the Plastics Properties Chart; also p. 
86 


, Butadiene-stryene 
Butadiene-acrylonitrile 
Chloroprene 

lsocyanate 

Polyisobutylene 

Polysulfide 

Silicone 

Chlorosulfonated Polyethylene 


American Hard Rubber Co., New York 
(B) 

Applied Plastics, Co., Inc., El Segundo, 
Calif, (D) 

@Badische Anilin & Soda Fabrik A.G., 
Ludroigshafen Rhein, Germany (F) 
Borden Co., Chemical Div., New York 

(A, B) 
@Chemische Werke Huls A.G., Marl, W. 
Germany (A) 
@Dewey & Almy Chemical Co., Div. of 
W. R. Grace & Co., Cambridge, Mass. 
(A) 
Dow Corning Corp., Midland, Mich. (G) 
@du Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. (C, H) 
Emerson & Cuming, Inc., Canton, Mass. 
(F) 
@ Enjay Co., Inc., New York (£) 
@Firestone Plastics Co., Pottstown, 
Pa, (A) 
Garlock Packing Co., Palmyra, N. Y. 
(A, B, G) 
@General Electric Co., Plastics Dept., 
Decatur, Ill. (H) 
®@ Goodrich, B. F. Chemical Co., C] -ve- 
land, Ohio (A, B) 
@Goodyear Tire & Rubber Co., The, 
Chemical Div., Akron, Ohio (A, B) 


Greer Industries, Inc., Jamaica, N. Y. 
E 


A 

B. 
c. 
D. 
E. 
F. 
G. 
H. 


Heresite & Chemical Co., Manitowoc, 


Wis. (B) 


@ Imperial 


® American 


@ Auburn 
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Chemical 
Plastics Div., 
(A, B) 

Kelley, George A., Fredericktown, Mo. 
(A, B) 


Industries Ltd., 
Herefordshire, Eng. 


@ Koppers Co., Inc., Pittsburgh, Pa. (A) 


Luzerne Rubber Co., Trenton, N. J. 
Marine Controls Lobs., Dixie Plastics 
Div., New Orleans, La. (A, B) 


@ Naugatuck Chemical, Naugatuck, Conn. 


(A, B, D) 


@ Naugatuck Chemical, U.S. Rubber Co., 


Naugatuck, Conn. (A, B, D) 


@ Southern Plastics Co., Columbia, S. C. 


(A, B) 
Westlake Plastics 
Mills, Pa. (A, B) 


Company, Lenni 


@Woloch, George, Co., Inc., New York 


(A, B) 

Xylos Rubber Co., Div. of Firestone 
Tire & Rubber Company, Akron, 
Ohio (B) 


SHEETS, RIGID 


(For laminated sheets, see Laminates 
and Laminators. For low pressure 
sheets, see Reinforced Plastics) 


For related editorial information see 


p. 434 


. Acrylate and Methacrylate 

Allyl 

Casein 

Cast Phenolic 

Cellulose Acetate 

Cellulose Acetate Butyrate 

Cellulose Nitrate 

. Cellulose Propionate 

Cellulose Triacetate 

Ethy! Cellulose 

. Fluorocarbons 
lenes) 

Glass Bonded Mica 

Nylon (Polyamide) 

Polyester Resins, Cast 

Polyethylene 

Polystyrene 

Polyvinyl Alcohol 

Polyvinyl! Butyral 

. Polyvinyl Chloride 

. Polyvinyl Chloride Acetate 

Polyvinyl Formal 

. Polyvinylidene Chloride 

W. Silicones 

X. Styrene Copolymers 


(Halogenated Ethy- 


<SAnv~pOVOZEr ALT TOmmMoONe> 


@Ace Plastic Co., Jamaica, New York 


(A, E, F, J, O) 


@Acme Resin Corporation, Forest Pk., 


Ill. (K) 

Allegheny Plastics, Inc., Coraopolis, 
Pa. (K) 

Amco Plastic Materials, Inc., Brooklyn, 
N. Y. (E, F, S) 

Agile Corporation, 
Hts., Ohio (K, M, O, S) 

American Hard Rubber Co., New York 
(S, V, X) 

American P yroxylin 
Arlington, N. J. (E, CG) 


Maple 


Corporation, 


® Anorgana G.M.B.H., Munchen, Germany 


(S) 
Argo Plastic 
Gh P, &, X) 
Aristocrat Plastics, Inc., 
N. Je (A, £, J, MO, P) 
Ann Inc., Long Island City, N. Y. 


Products, 


Cleveland 


Newark, 


Button Works, Inc., Auburn, 
ms Be 64, 2, &, ZX) 

BX Plastics Ltd., London, England 
“ 6. &, 66.7, dy ee 
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MATERIALS AND CHEMICALS 


@ Bakelite Co., A Div. of Union Carbide 
Corp., New York (S, T) 
® Barron, J. E. Plastics, Inc., Cincinnati, 
Ohio (A, E, F, I, K, M, N, O, P, S, TN) 
Blum Paul Co., Buffalo, N. Y. (A,E,C) 
@Bolta Pdts. Div., General Tire & Rub- 
ber Co., Lawrence, Mass. (S,7,X) 
@Cadiliac Plastic & Chemical Co,, 
Detroit (A, E, F, N, O, P, X) 
Canadian Resins & Chemicals, Ltd., 
Montreal, Quebec, Canada (S, T) 
® Cast Optics Corp., Hackensack, N. J. 
(A, N) 
®Celanese Corp. of America, Newark, 
N. J. (E) 
Chemtron Fiber Glass Co., El Monte, 
Calif. (N) 
®@ Colonial Kolonite Co., Chicago (F, M) 
® Commercial Plastics Co., Chicago (V) 


® Continental-Diamond Fibre Corp.,. 


Newark, Del. (K, M, ¥) 
Crane Packing Co., Morton Grove, Ill. 
(K) 
Crowl, Charies, Co., El Monte, Calif. 
(P, S, X) 
Curry Arts Molding & Laminating Co., 
Scranton, Pa. (A, F, S) 
@Danielson Manufacturing Co., The, 
Danielson, Conn. (M) 
®@ Dovis, Joseph Plastics Co., Arlington, 
N. J. (A, E, F, G, J, O, P, S, T, X) 
®Dow Chemical Co., Midland, Mich. (J, 
V) 
@du Pont, E. |. de Nemours & Co., Inc., 
Wilmington, Del. (E, F, G) 
Dura Plastics of New York, Inc., New 
York (A) 
® Dynamit-Actien-Gesellschaft, Trois 
dorf, W. Germany (D) 
@Eastman Kodak Co., Cellulose Prod- 
cuts Div., Rochester, N. Y. (E, F, /) 
Electro-Chemical Products Corp., 
Cleveland (S) 
Electronic Mechanics, Inc., Clifton, 
uw. 3, 6) 
Emerson & Cuming, Inc., Canton, Mass. 
(P) 
Emerson Plastics Corp., Bronx, N. Y. 
(A, E, F, K, W) 
Everlite Corp., Seattle, Wash. (/V) 
Fabbrica Prodotti Termoplastici, 
Varese, Italy (A) 
Ferplex Chemicals, Inc., New York 
(E, G, S) 
Fiber Glass Plastic, Inc., Hialeah, 
Fla. (P) 
® Firestone Plastics Co., Pottstown, Pa. 
(S) 
Fischer, Andrews Associates, Chicago 
(E, P) 
Form-A-Lite, Inc., Northbridge, Mass. 
(S, T) 
Franklin Fibre-Lamitex Corp., Wilming- 
ton, Del. (M, W) 
Garlock Packing Co., Palmyra, N. Y. 
(K, W) 
@General Electric Co., Plastics Dept., 
Decatur, Ill. (L) 
® General Tire & Rubber Co., The, Akron, 
Ohio (S) 
®Gering Products, Inc., Kenilworth, 
N. J. (A, O, P. X) 
@Gilman Brothers Co., The, Gilman, 
Conn. (O, P, X) 
Glastic Corp., The, Cleveland (N) 
Goodrich, B. F., Industrial Products 
Co., Div. of B. F. Goodrich Co., 
Marietta, Ohio (S) 
@H & R Industries, Nazareth, Pa. (M, O) 
Haveg Industries, Inc., Wilmington, 
Del. (D, K, N, S) 
Heil Process Equipment Corp., Rigidon 
Plastic Div., Cleveland (N) 


@ Indicates Advertiser. 
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Homalite Co., Wilmington, Del. (8, Shore Line Industries, Clinton. ¢,,. Ko 
N) (O) ee 
@Hyde, A. L., Co., Grenloch, N. J. (M) @Southern Plastics Co., Colym} @Ko 
Simperial Chemical Industries Ltd., S. C. (A, E, F, H, J, K,M,O.p é Mo 
Plastics Div., Hertfordshire, Eng. i, a) 7 
(A, M, O, S) @ Superior Plastics Inc., Chicago (/ j Mo 
Industrial Sales Engineers, New York O, P) aii 
(A, F, O, X) Synthane Corp., Oake, Penna, (W) Ne 
Keystone Packaging Service, Easton, ® Transilwrap Co., Chicago (A, Ff | Pe 
Pa, (O) GO. FS, a AB. | 
@Lare Products, Inc., Amsterdam, N. Y. @Union Carbide International Co. No, " 
(A) York (T) 
Lurie Plastics Inc., Colonial Hghts., @United States Gasket Co., Camde Th 
Va. (O, P) N. J. (K) v 6 Ro 
Lus-Trus Corp., Ypsilanti, Mich. (EZ, U. S. Plastic Products Corp., Metuchen ) 
F, O,.P, Z) N. J. (A, N) ’ @Sh 
Malco Plastics, Inc., Baltimore, Md. @Van Dorn Iron Works Co., Cleveland m 
(F, T) Ohio (S) : @U. 
Marblette Corp., The, L. I. C., N. Y. Wasco Products Inc., Cambridge, Mass, 
(D) (A) 
Midwest Plastic Products Co., Chicago Westinghouse Electric Corp., Micarta Un 
Heights, Ill. (A, E, F, O, P, X) Div., Hampton, S. C. (N, O, 7) 
@Monsanto Chemical Co., Springfield, Westlake Plastics Company, Lenn; Wo 
Mass, (G) Mills, Pa. (A, K, O, P, X) 
® Muehl stein, H., & Co., Inc., New York Worbla Ltd., nr. Berne, Switzerland 
(A, P. R, 5, T) (z, G 5, ¥) 
@Mycalex Corp. of America, Clifton, SOLVENTS 
N. J. (L) 
nn Sy me Fibre Co., Wilming- For related editorial information se: 
@ tase Nitration Works, Nixon, N. J. p- 385 @Ad 
‘. F, & as, i) A. Alcohols 
O'Sullivan Rubber Corp., Winchester, B. Amines oa 
Virginia (X) C. Esters » 
Plastex Process Co., Maywood, N. J. F. Ethers 
M) E. Furans 
Plastic Ind. Prods Inc., Somerville, F. Glycols om 
Mass, ( X) G. Halogenated Compounds 
Plastic Pigment Co., Inc., Long Island H. Hydrocarbons ear 
City, N. Y. (N) 1. Ketones 
Plastic Process Co., Los Angeles J. Nitriles 8 
(A, E, F, J, O, P, X) K. Nitrohydrocarbons on 
Plastofilm, Inc., Wheaton, Ill. (EF, F) L. Sulfur Compounds ove 
oe _— Inc., Los Angeles @Americen Cyanemid Co., Adhesive, Ee 
Pol ? c il Plasti c Smitht Resin and Chem. Div., New York (( Fe 
NY (E O as ey Sep Amoco Chemicals Corp., Chicago (H @ He 
Polycast ‘Corp., Stamford, Conn. (A, si a Py ry B. H., Munchen, oH 
B) ermany (B, ’ 
@Polymer Corporation, Reading, Penn. Nagy eg oy ep ae of J 
(K, M. X) 4 —" 
®@ Polypenco, tnc., Reading, Pa. (K, M, X) York (F) Om 
@Palainates Utted. the.. Unter. H. } @Badische Anilin & Soda Fabrik A.G., @Nc 
(sy _— : ~ = = Ludroigshafen Rhein, Germany (A, B, 
®Raritan Industries, Paterson, N. J. (0, es C, My ae G, Zio o> ae L) ‘es 
P, X) arre v., ie emica ye 
: Corp., New York (F, H) - 
ee es Borden Co., @ Carbide & Chemicals Co., New York 
: . es UU, B, C, & Ff, G, &, I, J, £) 
eS Corp., Roseland, N. J. ®Celanese Corp. of America, Chemica! 
. arr . Div., New York (A, C, F, J) 
@Respro Division The General Tire & Chemical Development Corp., Danvers, 
Rubber Co., Cranston, R. I. (7) Mass. (A. B. G, H. I 
ser & Haas Co., Philadelphia, Pa. © Diamond Alkali Co., Chlorowax Div., us 
, Cleveland (CG) 
@ Rotuba Extruders Inc., Brooklyn, Me Ke ®@Dow Chemical Co., Midland, Mich. (3, 
(A, E, O, S, X) F, G) BI 
Rowland Products Inc., Kensington, @4, Pont, E. |. de Nemours & Co., Inc., 
Conn. (F, G) healed Wilmington, Del. (A, B, C, F, G, #) 
® Rubber Seay of America, Hicks @Secenen Cheniesl Peoducte, ac, St 
ville, N. Y. (S : i hg ~ 
Rvereee, Joseph T. &Son, Inc., Chicago, » Rag heey Ay aA C.D! 
. i. | 
@Sandee Mfg. Co., Chicago (4, F, J,0, "aise Luciue & Brening, Fin a 
P, X) Hoechst, Germany (A,C,D,F,6,H.) 
, y gh gh gh pelts 
— Snag on of Ferro-Co, @Fine Organics, Inc., New For, C) Ai 
© Scranton Plastic Laminating Corp., et ¥ W., & Co., Inc., New Yor ‘ 
Scranton, Pa. (A, E, F, O, P, S, T) @tevden’ Newport Chemical Corp., New 8 
® Seiberling Rubber Co., Newcomerstown, 
. PS T.X York (G) C. 
Ohio (O, P, S, T, X) @Hommel, 0. Co., The, Pittsburgh (4, on 
®@ Sheffield Plastics, Inc., Sheffield, Mass. Cc, D eL 
(A, O, P, X) Kay Fries Chemicals, Inc., American 
Shoe Form Co., Inc., Auburn, New York British Chemical Supplies, nc., en 


(F) New York (A, C, D, I, J) 


addresses of companies listed appear on pp. 1123-1149 


Kolker Chemical Corp., Newark, N. J. 


@Koppers Co-, Inc., Pittsburgh, Pa. (H) 
Montrose Chemical Co., Newark, N. J. 


Morton Withers Chemical Co., Greens- 
boro, N. C. (C) 

Neville Chemical Co., Pittsburgh (/) 

Pennsylvania Industrial Chemical 
Corp., Clairton, Penna. (H) 

Pennsylvania Salt Mfg. Co., Phila. 
Penna. (A, B, C. dD, G, H, L) 

The Quaker Oats Co., Chicago (£) 

€Rohm & Haas Co., Philadelphia, Pa. 


B) 
@Shell Chemica! Corporation, New York 


(A, #) 
eU. S. Industrial Chemicals Co. Div. of 

National Distillers & Chemical Corp., 
New York (A, C, D, H, I 

Union Oil Co. of California, 
Angeles, Calif. (H) 

Wallace & Tiernan inc., Belleville N. J. 
4 ly 


Los 


STABILIZERS 


For related editorial information 
see p. 377 


@Advance Solvents & Chemical, Div. of 
Carlisle Chemical Works, Inc., New 
Brunswick, N. J. 

@American Cyanamid Co., 
Resins and Chemicals 
York 

@Antara Chemicals, A Sales Div. of 
General Aniline & Film Corp., New 
York 

@Argus Chemical Corp., Brooklyn, New 
York 

Baker Castor Oil Co., Bayonne, N. J. 
@Carbide & Chemicals Co., New York 
| @Deecy Products Co., Cambridge, Mass. 

Eagle-Picher Co., Cincinnati, Ohio 

Ferro Chemical Corp., Bedford, Ohio 

@Harshaw Chemical Co., Cleveland, 
Ohio 

@Heyden Newport Chemical Corp., New 
York 

Merix Chemical Co., Chicago 
@Metal & Thermit Corp., Rahway, N. J. 
@Naugatuck Chemical, Naugatuck, Conn. 


Adhesive, 
Div., New 


@Naugatuck Chemical, U.S. Rubber Co., 
Naugatuck, Conn, 
Pennsylvania Salt 
Penna. 
@Synthetic Products Co., Cleveland 
@Witco Chemical Co., New York 


SUPPORTED FILM AND SHEETING 
(See Fabrics, Coated) 


VARNISHES, INSULATING, 
LAMINATING 


(See also Coatings) 


Mfg. Co., 


Phila., 


For related editorial information 
see p. 175 


John L. Armitage & Co., Newark, N. J. 
®@ Bakelite Co., A Div. of Union Carbide 
Corp., New York 
@ Barrett Div., Allied Chemical & Dye 
Corp., New York 
Doxam Products, Inc., Middlesex, N. J. 
Dow Corning Corp., Midland, Mich. 
@ du Pont, E. |., de Nemours & Co., Inc, 
Wilmington, Del. 
Haveg Industries, 
Del. 
Heresite & Chemical Co., Manitowoc, 
Wis. 
lronsides Resins, Inc., Columbus, Ohio 
Magic Chemical Co., Brockton, Mass. 
@ Marblette Corp., The, L. I. C., N. Y. 
McCloskey Varnish Co., Philadelphia, 
a. 
@ Plastics Engineering Co., Sheboygan, 
Wis. 
®@ Schwartz Chemical Co., Inc., New York 
Sherwin Williams Co., New York 
@Sullivan Varnish Co., Chicago 
Varcum Chemical Corp., Niagara Falls, 
N. Y. ( K) 
Westinghouse Electric Corp., Micarta 
Div., Hampton, S, C 
Wilross Products Co., Hawthorne, N. J. 


Ince, Wilmington, 


VULCANIZING AGENTS 


@American Cyanamid Co., Adhesives, 

Resins and Chemical Div., New York 

@Badische Anilin & Soda Fabrik A.G., 
hein, Germany 


MATERIALS AND CHEMICALS 


Borden Co., Chemical Div., New York 

@du Pont, E. |., de Nemours & Co., Inc., 
Wilmington, Del. 

Hercules Powder Co., Wilmington, Del. 
@Noaugatuck Chemical, Naugatuck, Conn. 
@ Naugatuck Chemical, U.S. Rubber Co., 

Naugatuck, Conn. 

Specialty Resins, Inc., Chicago 

Xylos Rubber Co., Div. of Firestone 
Tire & Rubber Company 


WETTING AGENTS 


@ Advance Solvents & Chemical, Div. of 
Carlisle Chemical Works, Inc., New 
Brunswick, N. J. 

Air Reduction Chemical Co., New York 

@ American Cyanamid Co., Organic & 
Pigments Div., New York 

@ American Cyanamid Co., Adhesives, 
Resins and Chemicals Div., New York 

@American Molding Powder & Chemical 
Corp., Brooklyn, N. Y. 

@ Antara Chemicals, A sales Div. of Gen- 
eral Aniline & Film Corp., New York 

®Badische Anilin & Soda Fabrik A.G., 
Rhein, Germany 

®Carbide & Chemicals Co., New York 

Carlisle Chemical Works, Reading, Ohio 

@du Pont, E. |. de Nemours & Co., Inc, 
Wilmington, Del. 

@ Ferro Corp., Plastic Color Div., Cleve- 
land, Ohio 

Glyco Products Co., Inc., New York 

Houghton, E. F. & Co., Philadelphia, Pa. 

Kessler Chemical Co., Inc., Philadel- 
phia, Pa. 

@Krieger Color & Chemical Co, Inc., 
Los Angeles, Calif. 

Merix Chemical Co., Chicago, Ill. 

Morton Withers Chemical Co., Greens- 
boro, N. C. 

Pennsy!vania Salt Mfg. Co., Philadel- 
phia, Pa. 

@Plastics Engineering Co., Sheboygan, 
Wis. 

@ Plastic Molders Supply Co., Inc., Fan- 
wood, N. J. 

@Reichhold Chemicals, 
Plains, N. Y. 

@ Rohm & Haas Co., Philadelphia, Pa. 

Specialty Products Co., Jersey, N. J. 
Superior Materials Inc., New York 


White 


Inc., 





MACHINERY 


For related editorial information see pp. 650, 890 





BLOWERS, PORTABLE ELECTRIC 
(Dust, Dry Air, Ete.) 


Standard Electric Mfg., Co., Inc., West 
Berlin, N.J. 


COMPRESSORS, AIR 


Allis-Chalmers Mfg, Co., Milwaukee, 
Wisc, 
American Air Compressor Co., North 
Bergen, N.J. 
Bellows Co., Akron, Ohio 
Binks Manufacturing Co., Chicago 
Carrier Corp., Syracuse, N.Y. 
* DeVilbiss Company, Toledo, Ohio 
® Lawton, C. A., Co., De Pere, Wisc. 


® Indicates Advertiser. 


Nash Engineering Company, Norwalk, 
Conn. 
®@ Newbury 
Ohio 
Pennsylvania Pump & Compressor Co., 
Easton, Pa. 
Quincy Compressor Co., Quincy, Ill. 
@ Shaw, Francis & Co., Ltd., Manchester, 
Eng. 


CUTTERS, GUILLOTINE 
Albert, L., Div. of Bellanca Corp., 
Trenton, N. J. 
Barker-Davis Machine, 


Industries, Inc., Newbury, 


Leominster, 


ass. 
®Custom Machine & Design, Inc., Akron, 
Ohio 
®Doven Mach. & Eng., Inc., Chicago 
@ Gane Bros. & Lane, Inc., Chicago 


Harmann Bertorff Maschinenbau-Anstalt 
G.M.B.H., Hannover, Germany 
Hydro-Chemie Limited, Zurich, Switzer- 
land 
@ Karlton Machinery Corp., Chicago 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N.Y. 
@Niagara Machine & Tool Works, Buf- 
falo, N.Y. 
® Progressive Machine Co., Inc., Pater- 
son, N. J. 
@ Robbins Plastic Machinery Corp.. Elk- 
hart, Ind. 
Sherman Rubber Machinery Co., Wor- 
cester, Mass. 
Spadone Machine 
Norwalk, Conn. 
@ Stokes, F. J., Corp., Phila., Pa. 
Utility Mfg. Co., Cudahy, Wisc. 


Company, Inc., S. 





MACHINERY 


Vern Emery Co., Sun Valley, Calif. 
@ Waldron, John Corp., New Brunswick, 
N. J. 
@ Western Supplies Co., St. Louis, Mo. 
Wysong & Miles, Co., Greensboro, N. C. 


CUTTERS, MULTI-LAYER FILM 
Eastman Machine Co., Buffalo, N. Y. 


ABRASIVE FORMING MACHINES 


Cincin- 


@Elmes Engineering Division, 
nati, Ohio 

@ Erie Foundry Company, Erie, Pa. 

@ Lake Erie Engineering Corp., Kenmore, 
i. Ve 


BEVELING MACHINES 


@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
® Mico Instrument Co., Cambridge, Mass. 
Sommer & Maca Glass Co., Chicago 


@ Standard Tool Co., Leominster, Mass. 


BLENDING MACHINES 


@ Abbe, Paul O., Inc., Little Falls, N. J. 

Applied Engineering Associates, Brook- 
lyn, N. Y. 

@ Bailey, R. N., Co., Inc., New York 
Baker Perkins, Inc., Saginaw, Mich. 
Colton, Arthur, Company, Detroit, Mich. 

@ Entoleter Division, Safety Industries, 

Inc., New Haven, Conn, 
®Farrel-Birmingham Company, 
Ansonia, Conn. 
Morse Mfg., Co., Inc., Syracuse, N. Y. 
Patterson Foundry & Machine Company, 
E. Liverpool, Ohio 
Read Standard Division of Capitol 
Products Corp., York, Pa. 
@ Ross, Charles & Son, Company, Brook- 
lyn, N. Y. 
Sprout, Waldron & Co., Inc., Muncy, Pa. 
Sturtevant Mill Company, Dorchester, 
Boston, Mass, 
Young Machinery Co., Muncy, Pa. 


BLOW MOLDING MACHINES 


@ Battenfeld, Gebr., Meinerzhagen, West 
Germany 
Machine Factory & Foundry 
Netstal/GL, Switzerland 
@ Newark Die Company, Newark, N. J. 
@ Windsor, R. H., Limited, Chessington, 
England 


Inc, 


Ltd. 


BUFFING MACHINES 


@Kramer, H. W., Co, Richmond 
Hill, N. Y. 

@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y 


Inc, 


Maplewood Companies, Livingston, N. J, 


@ Nash, J. M., Co., Inc., Milwaukee, Wisc. 
Sommer & Maca Glass Machinery Co., 
Chicago 
Wyzenbeek & Staff, Inc., Chicago, III. 


CALENDERING MACHINES 


®@ Adamson United Company, Akron, Ohio 
Albert L. & Son., Trenton, N. J 
® Bolling, Stewart & Co., Cleveland, Ohio 
Comerio Ercole S.P.A., Busto Arsizio, 
Italy 
®Custom Machine & Design, Inc., Akron, 
Ohio 
®@ Farrel-Birmingham 
Ansonia, Conn. 


Heinrich, H. H., Co., New York 


Company, Inc., 


@ Indicates Advertiser. 
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Hermann Bertorff Mashinenbau-Anstalt 
G.M.B.H., Hannover, Germany 
Inta-Roto Machine Co., Richmond, Va. 
@Liberty Machine Co., Inc., Paterson, 
N 


@Litzler, C. A., Co., Inc., Cleveland, 
Ohio 
Rolis Incorporated, Brooklyn, N. Y. 
® Ross, Charles & Sen, Company, Brook- 
lyn, N. Y. 
@ Shaw, Francis & Co., Ltd., Manchester, 
England 
Sherman Rubber Machinery Co., Wor- 
cester, Mass. 
@ Thropp, W. M. R., & Sons, Div. of J. Me 
Lehmann Co., Inc., Lyndhurst, N. J. 


COATING MACHINES 


Albert, L. & Son, Div. of Bellanca Corp., 
Trenton, N. J. 
@ Apex Machine Co., College Point, N. Y. 
Applied Engineering Associates, Brook- 
lyn, N. Y. 
® Black-Clawson Co., Inc., Fulton, N. Y. 
Blue, E. B., S. Norwalk, Conn. 
Comerio Ercole S.P.A., Busto Arsizio, 
Italy 
® DeVilbiss Company, Toledo, Ohio 
Dornbusch & Co., Krefeld, Germany 
® Doven Mach. & Eng., Inc., Chicago 
@Dusenbery, John, Co., Inc., Verona, 
N 


ode 
@ Egan, Frank W., & Co., Somerville, N. J. 
Fabbrica Prodotti Termoplastici, Carlo 
Pasquetti, Varese, Italy 
@ Faeco Machine Co., Paterson, N. J. 
® Farrel-Birmingham Company, Inc., An- 
sonia, Conn. 
General Engineering Co., Cury Road, 
Radcliffe 
@ Hartig Engine & Machine Co., Hillside, 
@Hofmann & Schwabe, K. G., Krefeld, 
West Germany 
Hunt, Rodney, Co., Orange, Mass. 

@ Industrial Ovens, Inc., Soudan’, Ohio 
Inta-Roto Machine Co., Richmond, Va. 
Lembo Machine Works, Inc., Paterson, 

N. Js 
@ Liberty Machine Co., Paterson, N. J. 
@Litzler, C. A., Co, Inc., Cleveland, 
Ohio 
Equipment Corp., Newton, 
Mass. 

®@ Polymer Corp., The, Reading, Pa. 

®@ Prodex Corp., Fords, N. J. 

@ Reifenhauser, A., Troisdorf, Germany 
Rolis Incorporated, Brooklyn, N. Y. 
Seal-Peel, Inc., Royal Oak, Mich. 
Sherman Rubber Machinery Co., Wor- 

cester, Mass. 

— John Corp., New Brunswick, 
Western Coating Co., Royal Oak, Mich. 


COMPOUNDING MACHINES 


Baker Perkins, Inc., Saginaw, Mich. 
Beardsley & Piper, Div. Pettibone Mil- 
liken, Corp., Chicago 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese, Italy 
®@ Farrel-Birmingham Company, Inc., An- 
sonia, Conn. 
@Hale & Kullgren, Inc., Akron, Ohio 
@ Hartig Engine & Machine Co., Hillside, 
N 


Heinrich, H. He, Co., New York 
@ Prodex Corp., Fords, N. J. 


@ Progressive Machine Co., Paterson, 
N 


a Ross, Charles & Son, Company, Brook- 
lyn, N. Y 


Complete addresses of companies listed appear on pp 


* Shaw, Francis & Co., Ltd., Man “heste 
England . 
Sherman Rubber Machinery Co, wy 
cester, Mass. F 
@Welding Engineers, Inc., Norrist, 
Pa, 


or 


wh, 


COOLING MACHINES 


@ Akron Presform Mold Co., 
Falls, Ohio 
@ Black-Clawson Co., Inc., Fulton, N y 
Blue, E. B., Co., S. Norwalk, Conn. 
Carrier Corp., Syracuse, N. Y, 
@ Custom Engineering Co., Erie, Pa 
@ Detroit Stamping Co., Detroit, Mich. 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese, Italy 
Lembo Machine Works, Inc., Paterson, 
N. J. 
@ Liberty Machine Co., Inc., Paterson, 


Cuyahoga 


@Litzler, C. A., Co., Ines, Cleveland, 
Ohio 
@ Mayer Refrigerating Engrs, Inc., Lin. 
coln Park, N. J. 
@ Mercury Industries, Inc., Killsdale, N, J, 
Vic Mfg. Co., Minneapolis, Minn. 


CUT-OFF MACHINES 
(and Stacking) 


@Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 
Al-Be Industries, Bell Garden, Calif. 
Barker-Davis Machine, Leominster, 
Mass. 

Beck, Charles, King of Prussia, Pa. 
@Cumberland Engineering Co., 
Providence, Rhode Island 

® Doven Mach. & Eng., Inc., Chicago 
Eastman Machine Company, Buffalo, 
New York 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese, Italy 
@Faeco Machine Co., Inc., Paterson, 
N 


Inc., 


@Falls Engineering & Machine Co,, 
Cuyahoga Falls, Ohio 
@ Foster & Allen, Inc., Garwood, N. J. 
Heinrich, H. H., Co., New York 
@Hobbs Manufacturing Co., Worcester, 
Mass. 
Hydro-Chemie Ltd., Zurich, Switzerland 
Ketchpel Engineering Co., West Engle 
wood, N. J. 
@ Liberty Machine Co., Paterson, N. J. 
@Litzler, C. A., Cos, Inc, Cleveland, 
Ohio 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
O’Neil-Irwin Mfg. Co., Lake City, Minn. 
@ Progressive Machine Co., Inc., Pater- 
son, N, J. ; 
Rainville Co., Inc., Garden City, N. Y. 
@ Robbins Plastic Machinery Corp., Elk- 
hart, Ind. 
@ Stokes, F. J 
Stone, 5S, dé. 
Chicago 
Sommer & Maca Glass Machinery Co., 
Chicago 
@ Thropp, Wm. R., & Sons, Div. of J. 
Lehmann Co., Inc., Lyndhurst, N. J. 
Utility Mfg. Co., Cudahy, Wisc. 
Vern Emery Co., Sun Valley, Calif. 
@ Western Supplies Co., St. Louis, Mo. 


+, Corp., Phila., Pa. 
ube Machine Corp., 


CUTTING & SLITTING MACHINES, 
FIBROUS GLASS 


@ Dusenbery, John Company, Inc., Verona, 
N. J. 
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Eastman Machine Company, Buffalo, 


Te 
. rale Engineering & Machine Co., Cuya- 
hoga Falls, Ohio 
eLiberty Machine Co., Inc., Paterson, 
Rs H., Co., Inc., New York 
Ruf Machine Co., Ince, New York ; 
Spadone Machine Company, Inc, S. 
Norwalk, Conn. 
Stone, S. G-, Machine Corp., Chicago 
Swan Machine Company, New York 
@ Taylor Stiles & Co., Riegelsville, N.J. 
@Western Supplies Co., St. Louis, Mo. 


DEFLASHING MACHINES 


Buttondex Corp, New York 
@ Falls Engineering & Machine Co., Cuya- 
hoga Falls, Ohio 
Ketchpel Engineering Co., West Engle- 
wood, N. J. 
Loed Chemical Corp., York, Pa. 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
Maplewood Companies, Livingston, 
N. J. 
@ Nash, J. M., Co., Ince, Milwaukee, Wisc. 
Pangborn Corp., Hagerstown, Md. 
@ Western Supplies Co., St. Louis, Mo. 


DENSIF YING MACHINES 


Baker Perkins, Inc., Saginaw, Mich. 
Beardsley & Piper, Div. Pettibone Mul- 
liken Corps, Chicago 
@Hale & Kullgren, Inc., Akron, Ohio 
Sprout, Waldron & Cos, Inc., Muncy, Pa. 


DICING, CHOPPING AND 
CUTTING MACHINES 


Abbe Engineering Co., New York, N. Y. 
Al-Be Industries, Bell Garden, Calif. 
Albert, L. & Son, Div. of Bellanca Corp., 
Trenton, N. J. 
Alsteele Engineering Works, Inc., Fra- 
mingham, Mass. 
Ball & Jewell, Inc., Brooklyn, N. Y. 
@Cumberland Engineering Co., Inc, 
Providence, R. I. 
®Custom Machine & Design, Inc., Akron, 
Ohio 
Eastman Machine Company, Buffalo, 
N. Y. 
@ Egan, Frank W., & Co., Somerville, N. J. 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese, Italy 
®Hale & Kullgren, Inc., Akron, Ohio 
= Engine & Machine Co., Hillside, 


@Killion Tool & Mfg. Co., Verona, N. J. 
Miller, Franklin P., & Son, Inc.. East 
Orange, N. J. 
Mitts & Merrill, Saginaw, Mich. 
— Plastic Machinery Corp., Lodi, 
— Rubber Machinery Co., Akron, 
io 
Rainville Co., Inc., Garden City, N. Y. 
Ruf Machine Co., Ine., New York 
Sprout, Waldron & Co., Inc., Muncy, Pa. 
@Stokes, F. J., Corp., Philadelphia, Pa. 
“7 Stiles & Company, Riegelsville, 


~ Iron Works, Co., Cleveland, 
io 


DIPPING MACHINES 
®Akron Presform Mold Co., Cuyahaga 
Falls, Ohio 
® Apex Machine Co., College Point, N. Y. 


__—_. 


@ Indicates Advertiser. 


Applied Engineering Associates, Brook- 
lyn, N. Y. 
Blue, B. E., Co., S. Norwalk, Conn. 
@Cumberland Engineering Co., Inc, 
Providence, Rhode Island 
Dec-Art Process Co., Inc., New York 
@ Egan, Frank W., & Co., Somerville, N. J. 
@ Industrial Ovens Inc., Cleveland, Ohio 
@Mercury Industries, Inc, Hillsdale, 
N 


Ne. Je 
@Litzler, C. A., Co., Inc., Cleveland, 
Ohio 


EXTRUDING MACHINES 


Baker Perkins, Inc., Saginaw, Mich. 
Comerio Ercole S.P.A., Busto Ansizio, 
Italy 
® Davis-Standard, Div. of Franklin Re- 
search, Mystic, Conn, 
@ Egan, Frank W., & Co., Somerville, N. J. 
@ Erie Foundry Company, Erie, Pa. 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Verese, Italy 
@ Farrel-Birmingham Company, Inc., An- 
sonia, Conn. 
General Engineering Co., Radcliffe Ltd., 
Cury Road, Radcliffe 
Guild Electronics, Inc., New York 
@Hale & Kullgren, Akron, Ohio 
7 Engine & Machine Co., Hillside, 


Heinrich, H. H., Co., New York 
Hermann Bertorff Maschinenbau-Anstalt 
G.M.B.H., Hannover, Germany 
® Karlton Machinery Corp., Chicago, Il. 
@Killion Tool & Mfg. Co., Verona, N. J. 
Lommis Engineering & Mfg. Company, 
Newark, N. J. 
Marine Plastics, Inc., Clinton, Mass. 
@ Modern Plastic Machinery Corp., Lodi, 
N. J. 
@National Rubber Machinery Co., Akron, 
Ohio 
@ Negri, Bossi & Co., Milano, Italy 
®Peco Machinery Sales (Westminster) 
Ltd., London, England 
@Prodex Corp., Fords, N. J. 

@ Reed-Prentice Corp., Worcester, Mass. 
®@ Reifenhauser, A., Troisdorf, Germany 
Rolis, Incorporated, Brooklyn, N. Y. 

@ Royle, John & Son, Paterson, N. J. 
@ Shaw, Francis & Co., Ltd., Manchester, 


Sherman Rubber Co., 
Worcester, Mass, 

@ Stokes, F. J., Corp., Philadelphia, Pa. 

@Welding Engineers, Inc., Norristown, 


Machinery 


© Windsor, R. H., Ltd., Chessington, Eng. 
FILM CUTTING MACHINES 


Alsteele Engineering Works, Inc., Fra- 
mingham, Mass. 
Eastman Machine Company, Buffalo, 
@Hofmann & Schwabe, K. G., Krefeld, 
West Germany 
Inta-Roto Machine Co., Richmond, Va. 
@Liberty Machine Co., Inc., Paterson, 
N. J. 
Maimin, H., Co., Inc., New York 
Mitts & Merrill, Saginaw, Mich. 
Ruf Machine Co., Inc., New York 
@ Western Supplies Co., St. Louis, Mo. 


FOAMING MACHINES 


Dennis Chemical Co., St. Louis, Mo. 

Guild Electronics, Inc., New York 

Isocyanate Products, Inc., Wilmington, 
Delaware 

Klauder, Weldon & Giles Co., Philadel- 
phia, Pa. 


MACHINERY 


FRAZING MACHINES 


@Kramer, H. W., Co., 
Hill, N. Y. 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
Maplewood Companies, Livingston, N. J. 
@ Standard Tool Co., !.eominster, Mass. 


GRANULATING MACHINES 


Allis-Chalmers Mfg. Co., 
Wisc, 
Alsteele Engineering Works, Inc., Fra- 
mingham, Mass. 
American Pulverizer Co., St. Louis, Mo. 
® Bailey, R. N., Co., Inc., New York 
Ball & Jewell, Inc., Brooklyn, N. Y. 

@ Brosites Machine Co., Inc., New York 
Colton, Arthur, Company, Detroit, Mich. 
Comerio Encole S.P.A., Busto Arsizio, 

Italy 
@Cumberland Engineering 
Providence, Rhode Island 
®@ DeMattia Machine & Tool Co., Clifton, 


Inc., Richmond 


Milwaukee, 


Co., 


Inc., 


@Entoleter Division, Safety Industries, 
Inc., New Haven, Conn. 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese, Italy 
@ Hartig Engine & Machine Co., Hillside, 
N 


* Injection Molders Supply Co., Cleve- 
land, Ohio 

@M & N Modern Hydraulic Press, Clifton, 
Me. de 


@Metals Disintegrating Co., Pulverizing 
Machinery Div., Summit, N. J. 
Miller, Franklin P., & Son, Inc., East 
Orange, N. J. 
@ Modern Plastic Machinery Corp., Lodi, 
N. J. 
@National Rubber Machinery Co., Akron, 
Ohio 
@ Negri, Bossi & Co., Milano, Italy 
Rainville Co., Inc., Garden City, N. Y. 
Sprout, Waldron & Co., Inc., Muncy, Pa. 
@Taylor, Stiles, & Company, Riegels- 
ville, N. J. 
@ Thoreson-McCosh, Inc., Detroit, Mich. 
@Van Dorn Iron Works, Co., Cleveland, 


Ohio 


HEAT SEALING MACHINES 


A. High Frequency 
Bl. Thermal, Non-Portable 
B2. Thermal, Portable 


@Akron Presform Mold Co., 
Falls, Ohio (B2) 
Amsco Packaging Machinery, 
Long Island, N. Y. (BJ, B2) 
Barr Corp., Richmond Hill, N. Y. (A) 
Callanan, J. A., Cos, Palonge (A, Bl) 
®Cosmos Elec, Mach, Corp., N. Y. 
@Cosom Engineering Corp., Mpis., Minn. 
(A, Bl) 
@D. & R. Plastic Welders Inc., Hazard- 
ville, Conn. (B2) 
®@ Detroit Stamping Co., Detroit, Mich. 
®@ Doven Mach. & Eng., Inc., Chicago 
Electronic Processes Corp., 
Francisco, Calif. (A, B2) 

@Erdco Engineering Corp., Addison, Ill. 
(A) 
Flodins 
(A) 
Girdler Company, Thermex 
Louisville, Kentucky (A) 
@Glenn Electric Heater Corp., Newark, 

N. J. (A, B2) 
Guild Electronics, Inc., N.Y. (A,B1,B2) 
International Plastic, New York (A, B/) 
Kabar Manufacturing Corp., New York 
(A) 


Cuyahoga 


Inc., 


San 


Industrial, Lysekil, Sweden 


Div., 
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MACHINERY 
Kel-Min Ohio 
(B2) 
@ Liberty Cutting Die Co., New York (A) 
Mankato Paper Box Co., Mankato, Minn. 
(B2) 
@Mayflower Electronic 
Littleferry, N. J. (A) 
Plastic Welding Corp., Newark, N. J. 
(A) 
Progressive Electronics 
Lodi, N. J. (A) 
®Radio Receptor 
York (A) 
Reeve Electronics, Inc., Chicago, Il. 
(A) 
Richter, Frederic A., Chicago (A) 
@Sealomatic Electronics Corp., Bklyn. 
N. Y. (A, Bl) 
Societe De L'electronique Francaise, 
Asnieres, France (A) 
Trono Matic Machine, 
New York (A, Bl) 
Weld Edge Plastics, 
N. J. (A) 


IMPREGNATING MACHINES 


@ Akron Presform Mold Co., 
Falls, Ohio 
Applied Engineering 
Broolkyn, N. Y. 
® Black-Clawson Co., Inc., Fulton, N. Y. 
Diehl, G., Co., Strafford, Pa. 
@Egan, Frank W., & Co., Somerville, N.J 
@Faeco Machine Co., Inc., Paterson, 


Company, Middlefield, 


Devices, Inc., 


Co., 


Inc., 


Company, Inc., New 


Mfg., Corp., 


Inc., Newark, 


Cuyahoga 


Associates, 


N. J. 
® Farrel-Birmingham Company, Inc., 
Ansonia, Conn. 
General Engineering Co., 
Ltd., Bury Road, Radcliffe 
@Hofmann & Schwabe K. G., 
West Germany 
@Hull-Standard Corp., Abington, Pa. 
Hunt, Rodney, Machine Co., Orange, 
Mass, 
@ industrial Ovens Inc., Cleveland, Ohio 
Multiplastics, Div. of Curd Enterprises, 
Addison, Ill. 
@N.R.C. Equipment Corp., Newton, Mass. 
Seal Cast Company, Inc., Philadelphia, 
Pa, 
Sherman Rubber 
cester, Mass, 
@Stokes, F. J., Phila., Pa. 
@ Waldron, John, Corp., New Brunswick, 
N. J. 


Radcliffe 
Krefeld, 


Machinery Co., Wor- 


INJECTION MACHINES 
(See also Presses, Hand Operated) 


@Ambrogia Truilzi, Milan, Italy 
@Battenfeld, Gebr., Meinerzhagen, West 
Germany 
Becker & Van Hullen, Krefeld 
British Machine & Foundry Supplies 
Ltd., Port Washington, N. Y. 
® Brosites Machine Co., Inc., New York 
@ Clifton Hydraulic Press Co., Clifton, 
N. J. 
Crown Machine & Tod Company, Fort 
Worth, Texas 
® Daniels, T. H. & J., Ltd., Gloucester- 
shire, England 
® DeMattia Machine & Tool Co., Clifton, 
ap 
Dowding & Doll Limited, London 
F.1.M.S.A.1., s.r.1., Milano, Italy 
@ Fellows Gear Shaper Co., Springfield, 
Vermont 
Harvey, Guy P., & Sons Corp., Leo- 
minster, Mass. 


@ Indicates Advertiser. 
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® Hydraulic Press Mfg., Co., A Division 
of Keohring Co., Mount Gilead, Ohio 
@ Improved Machinery Inc., Nashua, N. H. 
International Plastic, New York 
®Karlton Machinery Corp., Chicago, Ill. 
®@ Lester-Phoenix, Inc., Cleveland, Ohio 
@Lewis Welding & Engineering Corp., 
Cleveland, Ohio 
@Lombard Governor 
Mass. 
Machine Factory & Foundry, Ltd., 
Netstal Gl., Switzerland 
Meiki Co., Ltd., Nagoya, Japan 
®Moslo Machinery Co., Cleveland, Ohio 
National Automatic Tool Co., Richmond, 
Indiana 
@Negri, Bossi & Co., Mii_no, Italy 
@Newark Die Company, Newark, N. J. 
@Newbury Industries, Inc., Newbury, 
Ohio 
Pasadena Hydraulics Inc., 
Calif. 
@Peco Machinery Sales 
Ltd., London, England 
® Reed-Prentice Corp., Worcester, Mass, 
@Shaw, Francis & Co., Ltd., Man- 
chester, Eng. 
@Simplomatic Mfg., Co., Chicago 
Societe De L’electronique Francaise, 
Asnieres, France 
@Standard Tool Co., Leominster, Mass, 
@ Stokes, F. J., Phila., Pa. 
@Van Dorn tron Works, Co., Cleveland, 
Ohio 
@ Watson-Stillman Press Division, Farrel- 
Birmingham Company, Inc., Roselle, 


Corp., Ashland, 


El Monte, 


(Westminster) 


N. J. 
@ Windsor, R. H., Limited, Chessington, 
England 


KNEADING AND MIXING 
MACHINES 


@ Abbe, Paul O. Inc., Little Falls, New 
Jersey 
Applied Engineering 
Brooklyn, N. Y. 
Boker Perkins, Inc., Saginaw, Mich. 
Bullock-Smith Associates, New York 
Comerio Encole 5S.P.A., Busto Arsizio, 
Italy 
@Erie Plastics Company, Div. of Erie 
lron & Supply Corp., Erie, Pa. 
®Farrel-Birmingham Company, 
Ansonia, Conn. 
@Hale & Kullgren Inc., Akron, 
®@Hommel, O., Co., Pitts., Pa. 
@Lehmann, J. M., Company, Lyndhurst, 
B. de 
Patterson Foundry & Machine Company, 
E. Liverpool, Ohio 
@ Prodex Corp., Fords, N. J. 
@ Progressive Machine Co., Inc., Pater- 
son, N. J. 
Read Standard Division of Capitol 
Products Corp., York, Pa. 
@Ross, Charles & Son, Bklyn, N. Y. 
Sprout, Waldron & Co., Inc., Muncy, 
Pa. 


Associates, 


Inc., 


Ohio 


LABELING AND DECORATING 
MACHINES 


® Apex Machine Co., College Point, N. Y. 
Archer Label Co., Los Angeles, Calif. 
Automatic Methods, Inc., Elizabeth, 

N 


L ae 
@Cosmos Electronic Machine Co., New 
York 
Ebtwistle Manufacturing Corp., Provi- 
dence, Rhode Island 
International Marking Machine 
New York 


Co., 


Ketchpel Engineering Co., West np), 
wood, N. J. we 
@ Olsenmark Corp., New York 
@Peerless Roll Leaf Co., Inc. [,:.. 
City, N. J. iow 
@Sun Chemical Corp., Long Island ¢;, 
N.. ¥. Ke, 


LIQUID BLASTING MACHINES 
@Akron Presform Mold Co., Cayahoo» 
Falls, Ohio ii 
Pangborn Corp., Hagerstown, VJ arylar 
Vapor Blast Mfg., Co., Milwaukee. ¥j ‘ 


MASK WASHING MACHINES 
AUTOMATIC 


® Conforming Matrix Corp., Toled 
Ohio . 


METAL SPRAYING MACHINES 


Schori Process Division of Ferro-co 


Corp., LongIsland, N. Y. 


MOISTURE AND VOLATILE 
EXTRACTION MACHINES 


Applied Engineering 
Brooklyn, N. Y. 
Baker Perkins, Inc., Saginaw, Mich, 
Goulding Mfg., Co., Saginaw, Mich, 
@Litszler, C. A., Co., Inc., Cleveland, 
Ohio 
@ Prodex Corp., Fords, N. J. 
Somerset Industrial Designs, 
ville, N. J. 
®@ Stromes Systems, Inc., New York 
Thermomat Co.. Inc., Trenton, N. J 
@Welding Engineers, Inc., Norristown, 
Pa. 


PAINT WIPING MACHINES 


® Finish Engineering Co., Inc., Erie, Pa, 
Maplewood Companies, 
N. 


I. 


Associates, 


Somer- 


Livingston, 


POLISHING MACHINES 
(Flexible Shaft) 
Wyzenbeek & Staff, Inc., Chicago 


PULVERIZING MACHINES 
@ Abbe, Paul O, Inc., Little Falls, New 


Jersey 
Allis-Chalmers Mfg., Co., Milwaukee, 
Wisc. 
American Pulverizer Co., St. Louis, 
Mo. 
®@ Bailey, R. N., Co., Inc., New York 
® Custom Machine & Design, Inc., Akron, 
Ohio 
@Entoleter Division, Satety 
Inc., New Haven, Conn. 
Fisher Scientific Company, Pitts., Pa. 
@Metals Disintegrating Co., Pulverizing 
Div., Summit, N. J. 
Miller, Franklin P., & Son, Inc., East 
Orange, N. J. 
Pulva Corp., Perth Amboy, N. J. 
@ Ross, Charles & Son, Company, Bklyn. 
N. Y 


Industries 


Schutz-O'Nei ll Company, Minneapolis, 


Minn. 
Sturtevant Mill Co., Boston, Mass. 


ROLL EMBOSSING MACHINES 


@Acromark Company (The), Elizabeth, 
New Jersey 

@Apex Machine Co., 
N 


Point, 


College 


» Te — 
@ Black-Clawson Co., Inc., Fulton, N. '. 


addresses of companies listed appear on pp. 1123-1149 
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Chelsea Mills, Div. of Novelty BB-Co., 
New York 

Dornbusch & Co., Krefeld, Germany 

@Egan, Frank W., & Co., Somerville, 
nN. | 


> 
rs80 
@ Foeco Paterson, 


Machine Co., Inc., 


@ Forrel-Birmingham Company, Inc., 
Ansonia, Conn. 
@ Industrial Ovens, Inc., Cleveland, Ohio 
Inta-Roto Machine Co., Richmond, Va. 
International Engraving Corp., Cedar 
Grove, ‘N+ Js 

Lembo Machine Works Inc., Paterson, 
N. J. 

@Liberty Machine Co., Inc., Paterson, 
a Be 

@ Progressive Machine Co., Inc., Pater- 
son, . . 

@Litzler, C. A., Co., Inc., Cleveland, 
Ohi 

@ Ringler-Dorin, Inc., New York 

@Roehlen Engraving Works, Inc. 
Rochester, N. Y.- 

Sherman Rubber Machinery Co., Worces- 
ter, Mass. 
@Sun Chemical 
City, N. Y. 
Swan Machine Company, New York 
@Waldron, John Corp., New Brunswick, 

a 


ROLLER COATING MACHINES 


@ Apex Machine Co., College Point, N. Y. 

@ Black-Clawson Co., Inc., Fulton, N. Y. 
Dornbusch & Co., Krefeld, Germany 

@Eqon, Frank W., & Co., Somerville, 
N. J. 

@Faeco Machine Co., Inc., Paterson 
RJ 

@Finish Engineering Co., Inc., Erie, Pa, 

@Hofmann & Schwabe K. G., Krefeld, 
West Germany 

Hunt, Rodney, Machine Co., Orange, 
Mass, 

@industrial Ovens Inc., Cleveland, Ohio 
Inta-Roto Machine Co., Richmond, Va. 
Ketchpel Engineering Co., West Engle- 

wood, N. J. 
@Liberty Machine Co., 
Re 

@Litzler, C. A., Co., Ine., Cleveland, 
Ohio 

Sherman Rubber 
Worcester, Mass. 

@Sun Chemical Corp., Long Island City, 

ie Be 

®Waldron, John Corp., New Brunswick, 

Re 3 


ROTARY FINISHING MACHINES 


Chelsea Mills, Div. of Novelty BB- 
Co., New York 

Dornbusch & Co., Krefeld, Germany 

@Hofmann & Schwabe K. G., Krefeld, 
West Germany 

@Liberty Machine Co., Inc., Paterson, 
mo 

Loed Chemical Corp., York, Pa. 

Maplewood Companies, Livingston, 
Ms de 

®Mercury Industries, Inc., Hillsdale, 
m J; 

®Robbins Plastic 
Elkhart, Ind. 


SANDING MACHINES 


(Wet and Dry) 


Sommer & Maca Glass Machinery Co., 
Chicago 


Corp., Long Island 


Inc., Paterson, 


Machinery Co., 


Machinery Corp. 


ee 


@ Indicates Advertiser. 


Stow Mfg., Co., Binghamton, N. Y. 
Yates-American Machine Co., Beloit, 
Wisc. 


SAWING MACHINES 


- Band Sawing 

- Circular Sawing 
- Hack Sawing 

. Jig Sawing 

. Radial Sawing 
- Panel Sawing 


Boice-Crane Co., Toledo, Ohio (A, B, 
D) 
Deluxe Saw & Tool Co., 
Ky. (B, E, F) 
Do All Co., Des Plaines, Ill. (A) 
®@Doven Mach. & Eng., Inc., Chicago 
Heinrich, H. H., Co., New York (B) 
@Reifenhauser, A., Troisdorf, Germany 
(F) 
@Robbins Plastic Machinery 
Elkhart, Ind. (A, B) 
® Royle, John & Sons, Paterson, N. J. (B) 
Stokes, F. J., Phila., Pa. (B) 
Vern Emery Co., Sun Valley, Calif. (B) 
Yates-American Machine Co., Beloit, 
Wisc, (A, B, F) 


Louisville, 


Corp., 


SCREENING, SEPARATING AND 
SIFTING MACHINES 


Abbe Engineering Co., New York, N. Y. 
Allis-Chalmers Mfg., Co., Milwaukee, 
Wisc. 
@Bailey, R. N., Co., Inc., New York 
Bullock-Smith Associates, New York 
Day, J. H., Company, Cincinnati, Ohio 
@Lehmann, J. M., Co., Lyndhurst, N. J. 
Loed Chemical Corp., York, Pa. 
Patterson Foundry & Machine Company, 
E. Liverpool, Ohio 

Read Standard Division of 
Products Corp., York, Pa. 

Schutz-O’neill Company, Minneapolis, 
Minn. 

Sprout, Waldron & Co., Inc., Muncy, Pa. 

Sturtevant Mill Company, Dorchester, 
Boston, Mass. 

® Taylor, Stiles & Co., Riegelsville, N.J. 


Capitol 


@ Thropp, Wm. R., & Sons, Div. of J. M. 


Lehmann Co., Inc., Lyndhurst, N. J. 
@Tumb-L-Matic, Inc., St. Mary’s St., 
Stamford, Conn. 
Young Machinery Co., 


Muncy, Pa. 


SHEET FORMING MACHINES 
Abbott Plastic 
Illinois 
Auto-Voc Company, Bridgeport, Conn. 
Borkland Mfg., Co., Maroin, Ind. 
Brown Machine Co., Beaverton, Mich. 
Chelsea Mills, Div. of Novelty BB- 
Co., New York 
@ Comet Industries, Franklin Park, Ill. 
@ Daniels, T. H. & J., Ltd., Gloucester- 
shire, England 
Delaware Valley Plastics Co., Phila., 


Machine, Chicago, 


Pa. 
@Doven Mach. & Eng, Inc., Chicago 
Falge Engineering Corp., Bethesda, Md. 
@ Farrel-Birmingham Company, Inc, 
Ansonia, Conn. 
Hydo-Chemie Limited, Zurich, Switzer- 
land 
@ Modern Plastic Machinery Corp., Lodi, 


@Negri, Bossi & Co., Milano, Italy 


@Robbins Plastic 
Elkhart, Ind. 
Societe De L’electronique Francaise, 

Asnieres, France 


Machinery Corp., 


MACHINERY 
Thermomat Co., Inc., Trenton, N. J. 
@Welding Engineers, Norristown, Pa. 


SLITTING MACHINES 


Abbott Plastic, Chicago, Illinois 

Beck, Charles, Machine Corp., King of 
Prussia, Pa. 

® Black-Clawson Co., Inc., Fulton, N. Y. 

Cameron Machine Co., Brooklyn, N. Y. 

@Cumberland Engineering Co., Inc., 
Providence, Rhode Island 
Delaware Valley Plastics Co., Phila., 
y* 
@Doven Mach. & Eng., Inc., Chicago 
@Dusenbery, John, Company, 
Verona, N. J. 

Eastman Machine Co., Buffalo, N. Y. 
@Faeco Machine Co., Inc., Paterson, N.J. 
@Hobbs Manufacturing Co., Worchester, 

Mass, 

Inta-Roto Machine Co., Richmond, Va. 

Lembo Machine Works Inc., Paterson, 


Inc., 


N 
Maimin, H., Co., Inc., New York 
@Niagara Machine & Tool Works, Buf 
falo, N. Y. 
@Robbins Plastic 
Elkhart, Ind. 
Ruf Machine Co., Inc., New York 
@ Shaw, Francis & Co., Ltd., Manchester, 
Eng. 
Swan Machine Company, New York 
@ Waldron, John, Corp., New Brunswick, 
eS * 


Machinery Corp., 


SLITTING AND MANGLING 
MACHINES 
@Cumberland Engineering 


Providence, Rhode Island 
@Doven Mach. & Eng., Inc., Chicago 


Co., 


Inc., 


SPOOLING MACHINES FOR 
EXTRUSIONS 


Al-Be Industries, Bell Garden, Calif. 
@Doven Mach. & Eng., Inc., Chicago 
@ Egan, Frank W., & Co., Somerville, N.J. 
Falge Engineering Corp., Bethesda, Md. 
@ Foster & Allen, Inc., Garwood, N. J. 
General Engineering Co., Radcliffe 
Ltd., Cury Road, Radcliffe 
Heinrich, H H., Co., New York 
@Litzler, C. A., Co., Inc., Cleveland, 
Ohio 
@National Rubber Machinery Co., Akron, 
Ohio 
@ Prodex Corp., Fords, N. J. 
@ Progressive Machine Co., Inc., Pater- 
son, N. J. 
®@ Riefenhattser, A., Troisdorf, Germany 
@Robbins Plastic Machinery Corp., 
Elkhart, Ind 
Rolis Incorporated, Brooklyn, N. Y. 
@ Shaw, Francis & Co., Ltd., Manchester, 
Eng. 


SPRAY PAINTING MACHINES 


A. Automatic 
B. Non-Automatic 


Binks Manufacturing Co., Chicago (A, 
B) 
@Conforming Matrix, 
Ohio (A, B) 

@ DeVilbiss Co., Toledo, Ohio (A, B) 
®@ Finish Engineering Co., Inc., Erie, Pa. 
(A, B) 
Maplewood 

N. J. (A) 


Corp., Toledo, 


Companies, Livingston, 


1045 





MACHINERY 


®@ Sepanski & Assoc., Grand Rapids, Mich. 
(A, B) 

@ Thierica Studio, Inc., 
Mich. (A, B) 


TAPPING MACHINES 
Methods, 


Grand Rapids, 


Automatic Inc., Elizabeth, 
N. Jj. 
Boice-Crane Co., Toledo, Ohio 
Commander Mfg., Co., Chicago 
Hamilton Tool Co., Hamilton, Ohio 
Ketchpel Engineering Co., West Engle- 
wood, N. J. 
® Mico Instrument Co., Cambridge, Mass, 
National Automatic Tool Co., Richmond, 
Ind. 
Procunier Safety Chuck Co., Chicago, 
Ill. 


THERMOSETTING MOLDING 
AUTOMATIC MACHINES 


® Automatic Molding Machine Co., 
Angeles 

@B. |. P. Engineering Ltd., Sutton Cold- 
field, England 

Baker Bros., Inc., Toledo, Ohio 

@Battenfeld, Gebr., Meinerzhagen, West 
Germany 

@Elmes Engineering Division, American 
Steel Foundries, Cincinnati, Ohio 

@®Loake Erie Engineering Corp., Kenmore, 
N. Y. 

@Logan Engineering Co., Chicago, Ill. 

@Logan Hydraulics, Inc., Chicago, Ill. 

@Mercury Industries, Inc., Hillsdale, 
N 


Los 


@ Stokes, F. J., Corp., Phila, Pa. 


TUBE ROLLING MACHINES 
Radcliffe 


General Engineering Co., 
Ltd., Cury Road, Radcliffe 
@Hofmann & Schwabe K. G., 
West Germany 


Spiral-Glas Pipe Co., New Brunswick, 
N. J 


Krefeld, 


Seone, S$. G., Tube Machine Corp., 
Chicago 


TUMBLING MACHINES 


Abbe Engineering Co., New York, N. Y. 
@ Abbe, Paul O. Inc., Little Falls, New 
Jerse 
@ Erie Plastics Company, Div. of Erie 
lron & Supply Corp., Erie, Pa. 
@ Injection Molders Supply Co., Cleveland 
Ohio 
@Kramer, H. W., 
Hill, N. Y. 
Loed Chemical Corp., York, Pa. 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
Morse Mfg., Co., Inc., E. Syracuse, 
Re ¥- 
Rainville Co., Inc., Garden City, N. Y. 
@Tumb-L-Matic, Inc., St. Mary’s St., 
Stamford, Conn. 
U. S. Stoneware Co., Akron, Ohio 


Gh Richmond 


Inc., 


VINYL (PLASTISOL) MOLDING 
MACHINES 
A. Slush Molding 
B. Rotational Molding 


@Akron Presform Mold Co., 
Falls, Ohio (B) 
Applied Engineering 
Brooklyn, N. Y. (A) 


Cuyahoga 


Associates, 


@ Indicates Advertiser. 
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® Entoleter 


@ Ross, 
®@ Shaw, 


Blue Co.. E. B., Norwalk, Conn. (A) 
@Mercury Industries, Inc., Hillsdale, 
N. J. (B) 


WIRE COATING MACHINES 


® Davis-Standard, Div. of Franklin Re- 
search, Mystic, Conn. 
®@Hartig Engine & Machine 
side, N. J. 
Heinrich, H. H., Co., New York 
Hermann Bertorff Maschinenbau-Anstalt 
G.M.B.H., Hannover, Germany 
@ Industrial Ovens Inc., Cleveland, Ohio 
@Litzler, C. A., Co., Inc., Cleveland, 
Ohio 
Meiki Co., Ltd., Nagoya, Japan 
@National Rubber Machinery Co., Akron, 
Ohio 
®Prodex Corp., Fords, N. J. 
®Reifenhauser, A., Troisdorf, Germany 
Rolis Incorporated, Brooklyn, N. Y. 
@ Royle, John & Sons, Paterson, N. J. 
@Shaw, Francis & Co., Ltd., Manches- 
ter, Eng. 


Co., Hill- 


METAL DETECTORS, 
ELECTRONIC 
Allis-Chalmers Mfg. Co., 


Wisc. 
Radio Corp., of America, Camden, N. J. 


Milwaukee, 


MILLS, BALL OR PEBBLE 


Abbe Engineering Co., New York, N. Y. 


@Abbe, Paul O., Little Falls, N. J. 
Allis-Chalmers Mfg., Co., Milwaukee, 
Wisc. 
Baker Perkins, Inc., Saginaw, Mich. 
Fisher Scientific Company, Pittsburgh, 
a. 
@Hommel, O., Co., Pittsburgh, Pa. 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
Morse Mfg., Co., Inc., E. Syracuse, 
N. Y 


Patterson Foundry & Machine Company, 


E. Liverpool, Ohio 
U. S$. Stoneware Co., Akron, Ohio 


MILLS, ROLL 
Abbe Engineering Co., New York, N. Y. 


® Adamson United Company, Akron, Ohio 
@Akron Presform Mold Co., 


Cuyahoga 
Falls, Ohio 

Albert, L., & Son, Div. 
Corp., Trenton, N. J 


of Bellanca 


@Bolling, Stewart & Co., Inc., Cleveland 


Comerio Encole S.P.A., Busto Arsizio, 
Ital 


y 
@Custom Machine & Design, Inc., Akron, 


Ohio 
Day, J. H., Company, Cincinnati, Ohio 
Division, Safety Industries 
Inc., New Haven, Conn. 


@ Erie Engine & Mfg. Company, Erie, Pa. 
@Farrel-Birmingham Company, 


Inc., 
Ansonia, Conn. 

Hermann Bertorff Mashinenbau-Anstalt 
GmbH., Hannover, Germany 


@Lehmann, J. M., Company, Lyndhusrt, 


M..J. 
Miller, Franklin P., & Son, Inc., East 
Orange, N. J. 
@National Rubber Machinery, Akron, Ohio 


Rolis Incorporated, Brooklyn, N. Y. 
Charles & Son, Bklyn, N. Y. 
Francis & Co., Ltd., Manches- 


ter, Eng. 


Sherman Rubber Machinery Co., 
ter, Mass, 
Sprout, Waldron & Co., Inc., Mu; 
Sturtevant Mill Company, Do: 
Boston, Mass. 
@ Thropp, Wm. R., & Sons, Diy. of 
Lehmann Co., Inc., Lyndhurst 


MIXERS, BANBURY 


® Bolling, Stewart & Co., Cleveland 
@Custom Machine & Design, Inc., 
Ohio 
@F arrel-Birmingham 
Ansonia, Conn, 
Standard Electric 
West Berlin, N. J. 


Akron, 
Company, 


Mfg., Co., 


MIXERS, DRY COLORING & 
BLENDING 


Abbe Engineering Co., New York 
Abbe, Paul O., Inc., Little Falls, N, J, 
@Bailey, R. N., Co., Inc., New York 
Bullock-Smith Associates, New York 
Colton, Arthur, Co., Detroit, Mich, 
Day, J. H., Company, Cincinnati, Obj 


@Dunning & Boschert Press Co., Syra- 


cuse, N. Y. 

@Entoleter Division, Safety Industries 
Inc., New Haven, Conn. 

@ Hommel, O., Pitts, Pa. 


@Hull-Standard Corp., Abington, Pa, 


@Lupoline Automatic Polishing Equip- 


ment Corp., Tuckahoe, N. Y. 
Miller, Franklin P., E. Orange, N, J. 
Mose Mfg., Co., Inc., E. Syracuse, N. Y, 
Patterson Foundry & Machine Company, 

E. Liverpool, Ohio 

@Plastic Molders Supply Co., Inc., 
Fanwood, N. J. 
Rainco Mfg., Co., Franklin, Pa. 
Rainville, Co., Inc., Garden City, N. Y, 
Rapids Machinery Co., Inc., Marion, 
lowa 
Read Standard Division of 
Products Corp., York, Pa. 
@Ross, Charles & Son, Bklyn, N. Y. 
Sprout, Waldron & Co., Inc., Muncy, Pa. 
@Stokes, F. J., Corp., Phila, Pa, 
Sturtevant Mill Company, Dorchester, 

Boston, Mass. 

U. S. Stoneware Co., 
Young Machinery Co., 


Capitol 


Akron, Ohio 
Muncy, Pa. 


MIXERS, INTENSIVE INTERNAL 


Abbe Engineering Co., New York, N. Y. 
@Bolling, Stewart & Co., Cleveland 
Bullock-Smith Associates, New York 
Colton, Arthur, Co., Detroit, Mich. 
Day, J. H., Company, Cincinnati, Ohio 
@Entoleter Division, Safety Industries 
Inc., New Haven Conn. 
@Forrel-Birmingham Company, 'nc., 
Ansonia, Conn. 
@ Prodex Corp., Fords, N. J. 
@ Progressive Machine Co., Inc., Pater 
son, N. J. 
@ Ross, Charles & Son, Company, Bklyn, 
N 


@Shaw, Francis & Co., Ltd., Manches- 
ter, Eng. 
Standard = Mfg., Co., Inc., West 
Berlin, N. J. 


MOLD TEMPERATURE 
CONTROLLERS 
Baker Perkins, Inc., Saginaw, Mich. 
@ Barber-Colman Company, Wheelco 
Instruments Div., Rockford, Ill. 
Devo Engineering, Inc., Caldwell, N. J. 


Complete addresses of companies listed appear on pp. 1123-1149 





ln 
@ln 


JStries 


Equip- 


" ' 
VY. J 


N. Y, 


Inc 


N. Y. 


Mich. 


Ohi 


stries 


@ improved Machinery Inc., Nashua, N. H. 
@ Industrial Manufacturing Corp., Indian- 
spolis, Indiana 
@ Injection Molders Supply Co., Cleve- 

and, Ohio 
@Peco Machinery Sales 
Ltd., London, England : 
ePowers Regulator Co., Skokie, Ill. 
Pyrometer Instrument Co., Inc., Ber- 
genfield, N. J. 
@Sarco Company, Inc., New York 
@Sterling, Inc., Milwaukee, Wisc. 
@Thoreson-McCosh, Inc., Detroit, Mich. 
Vic Mfg. Co-, Minneapolis, Minn. 


(Westminster) 


POLYETHYLENE TREATERS 
FOR PRINTING 


Frank W., & Co., 


@ Egan, Somerville, 


N. Je 

intaeRoto Machine Co., Richmond, Va. 

@Modern Plastic Machinery Corp., Lodi, 
N. | 


Js 
@Nationol Rubber Machinery Co., Akron, 
Un1o 


@Plastic Molding & Stamping Corp., Chi- 


ago 
Process Equipment Co,, Chicago 


POWER UNITS, HYDRAULIC 


Airoyal Co., Maplenroad, N. J. 

Askania Regulator Co., Chicago 

eB. |. P. Engineering Ltd., 
Coldfield, England 

@Bolling, Stewart & Co., Cleveland 

@Clifton Hydraulic Press Co., Clifton, 
N 


Sutton 


@ Custom Machine & Design, Inc., Akron, 
Ohio 
@Dake Corp., Grand Haven, Mich. 
@Elmes Engineering Division, American 
Steel Foundries, Cincinnati, Ohio 
@ Erie Engine & Mfg. Company, Erie, Pa. 
@French Oil Mill Machinery Co., Piqua, 
Ohio 
Goulding Mfg., Co., 
Guild Electronics, Inc., New York 
@Hull-Standard Corp., Abington, Pa. 
@Hydraulic Press Mfg., Co., A Div. of 
Koehring Co., Mount Gilead, Ohio 
Intercontinental Dynamics, Englewood, 
Ne 
@Karlton Machinery Corp., Chicago, Ill. 
@M & N Modern Hydraulic Press, Clifton, 
Me Je 
Masmillin Engineering Corp., Schiller 
Park, Ill. 
Machine Factory & Foundry 
Netstal GL., Switzerland 
Pasadena Hydraulics Inc., El Monte, 
Calif, 
®Robbins Plastic 
Elkhart, Ind. 
Rolis Incorporated, 
®Shaw, Francis & Co., 
ter, Eng. 
Sherman Rubber Machinery Co., Worces- 
ter, Mass. 
Siempelkamp, 6G. Krefeld, 
Deutschland 
Universal Hydr., Mchy., Co., Inc., New 
York 


®Wood, R. D., Co., Phila, Pa. 


Saginaw, Mich. 


Ltd., 


Machinery Corp., 


Brooklyn, N. Y. 
Ltd., Manches- 


& Co., 


PRESSES, ARBOR 
®Acromark Company, Elizabeth, N. J. 
Bellows Co., Akron, Ohio 
®Doke Corp., Grand Haven, Mich. 


@ Indicates Advertiser. 


@Elmes Engineering Division, American 
Steel Foundries, Cincinnati, Ohio 
Goulding Mfg., Co., Saginaw, Mich. 
Greene & Arbor Press, Co., Nashua, 
N. H. 
Guild Electronics, Inc., New York 
Kabar Manufacturing Corp., New York 
®@ Watson-Stillman Press Division, Farrel- 
Birmingham Company, Inc., Roselle, 


@Williams, White & Co., Moline, III. 


PRESSES, CAKING 


Albert, L. & Son, Div. of Bellanca 
Corp., Trenton, N. J. 
@M & N Modern Hydraulic Press, Clifton, 
mm. de 


PRESSES, COMPRESSION 


A. Fully Automatic 
B. Manual & Semi-Automatic 


® Adamson United Company, Akron, Ohio 
(A, B) 
Albert. L., & Son, Div. of Bellanca 
Corp., Trenton, N. J. (A, B) 
@Ambrogia Truilzi, Milan, Italy (A, B) 
@Atlas Hydraulics, Inc., Phila., Pa. (A) 
Atlas-Sandt Corp., New York (A) 
®@ Automatic Molding Machine Co., (A, B) 
@B. |. P. Engineering, Ltd., Sutton Cold- 
field, England (A, B) 
Baker Bros., Inc., Toledo, Ohio (A) 
®@ Bolling, Stewart & Co., Cleveland (B) 
Bradley & Turton, Ltd., Kidderminster, 
U. K. (B) 
@ Carver, Fred S., Inc., Summit, N. J. (B) 
@Clifton Hydraulic Press Co., Clifton, 
N. J. (A, B) 
@Custom Machine & Design, Inc., Akron, 
Ohio 
@ Dake Corp., Grand Haven, Mich. (A, B) 
@ Daniels, T. H. & J., Ltd., Gloucester- 
shire, England (5) 
@Davidson Kennedy Co., Atlanta, Ga. 
(A, B) 
@Dunning & Boschert Press Co., Syra- 
cuse, N. Y. ‘ 
@Elmes Engineering Division, American 
Steel Foundries, Cincinnati, Ohio 
(A, B) 
@Erie Engine & Mfg. Conpany, Erie, Pa. 
(A, B) 
@ Erie Foundry Company, Erie, Pa. (A, B) 
Fjellman American, Inec., Joliet, Ill. 
(A, B) 
@French Oil Mill Machinery Co., Piqua, 
Ohio (B) 
Graf, John C., Phila., Pa. (A, B) 
@Hale & Kullgren, Inc., Akron, Ohio 
(A, B) 
Hermann Bertorff Maschinenbau-Anstalt 
GmbH., Hannover, Germany (B) 
@Hull-Standard Corp., Abington, 
(A, B) 
@Hydraulic Press Mfg. Co., A Div. of 
Koehring Co., Mount Gilead, Ohio 
(A, B) 
~— Machinery, Inc., Nashua, N. H. 


Pa. 


— Machinery Corp., Chicago, Ill. 
B) 


Ketchpel Engineering Co., West Engle- 
wood, N. J. (B) 
Knuth Engineering Company, Chicago, 
Ill. (B) 
@Lake Erie Engineering Corp., Kenmore, 
N. Y. (A, B) 
@Loawton, C, A., Co., De Pere, Wisc. 
@Lewis Welding & Engineering Corp., 
Cleveland, Ohio (B) 
@Lodge & Shipley, Cincinnati, Ohio (B) 


MACHINERY 


@Logon Engineering Co., Chicago, Ill. 
A, B) 
@Logan Hydraulics, Inc., Chicago, III. 
(A, B) 
@M & N Modern Hydraulic Press, Clifton, 
N. J. 
Machine Factory & Foundry, 
Netstal GL, Switzerland (B) 
Pasadena Hydraulics, Inc., El] Monte, 
Calif. (A, B) 
Poinsettis Co., Inc., Pitman, N. J. (B) 
Rolis Incorporated, Brooklyn, N. Y. (B) 
@ Shaw, Francis & Co., Ltd., Manchester, 
England (B) 
Sherman Rubber Machinery Co., Worces- 
ter, Mass. (B) 
Siempelkamp, G. 
Germany (A, B) 
@ Stokes, F. J., Corp., Phila., Pa. (A, B) 
Verson Alisteel Press Company, Chi- 
cago, Ill. (A, B) 
Wabash Metal Products Co., 
Ind. (B) 
@ Watson-Stillman Press Division, Farrel- 
Birmingham Company, Inc., Roselle, 
N. J. (B) 
@ Williams, 
(A, B) 
@Wood, R. D., Co., Phila., Pa. (B) 


Ltd., 


& Co., Krefeld, 


Wabash, 


White & Co., Moline, Ill. 


PRESSES, CONTINUOUS 


@ Erie Foundry Company, Erie, Pa. 
Fjellman American, Inc., Joliet, Ill. 
Hunt, Rodney, Machine Co., Orange, 

Mass. 

Inta-Roto Machine Co., Richmond, Va. 
®Karlton Machinery Corp., Chicago, III. 
@M & N Modern Hydraulic Press, Clifton, 

N. J. 


PRESSES, DEGATING 


Barker-Davis Machine, Leominster, 

Mass, 
Button Corp., New York 

@Clifton Hydraulic Press Co., Clifton, 
N. J. 

@ Erie Foundry Company, Erie, Pa. 

@Lawton, C. A., Co., De Pere, Wisc. 

@M & N Modern Hydraulic Press, Clifton, 


© Standard Tool Co., Leominster, Mass. 


PRESSES, EMBOSSING 


®Acromark Company, Elizabeth, N. J. 
@ Apex Machine Co., College Point, N. Y. 
Atlas-Sandt Corporation, New York 
@Clifton Hydraulic Press Co., Clifton, 
N. J 


@Dake Corp., Grand Haven, Mich. 
@Doven Moch. & Eng,., Inc., Chicago 
@Elmes Engineering Division, Cincin- 
nati, Ohio 
®@ Erie Engine & Mfg. Company, Erie, Pa. 
@ Erie Foundry Company, Erie, Pa. 
Falge Engineering Corp., Bethesda, Md. 
@French Oil Mill Machinery Co., Piqua, 
Ohio 
®Gane Bros. & Lane, Inc., Chicago 
Inta-Roto Machine Co., Richmond, Va. 
@ Lake Erie Engineering Corp., Kenmore, 
* 


© Laminating, Inc., Scranton, Pa. 
@Lowton, C, A,, Co., De Pere, Wisc. 
Lembo Machine Works, Inc., Paterson 
N. J. 
@Liberty Machine Co., Inc., Paterson, 
N. J. 
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MACHINERY 


@M & N Modern Hydraulic Press, Clifton, 
Me Je 
@ Ol senmark Corp., New York 
Pasadena Hydraulics, Inc., El Monte, 
Calif. 
@Peerless Roll 
City, N. J. 
®@ Ringler-Dorin, Inc., New York 
@Sun Chemical Corp., Long Island City, 
N. Y. 
Swan Machine Company, New York 
@ Western Supplies Co., St. Louis, Mo. 
@ Wood, R. D., Co., Phila., Pa. 


Leaf Co., Inc., Union 


PRESSES, FLEXOGRAPHIC 
PRINTING 


American Type Founders Co., 
beth, N. J. 
®@ Black-Clawson Co., Dilts Div., Fulton, 
ee 
Champlain Co., Bloomfield, N. J. 
Haida Engineering Co., Long Island 
City, N. Y. 
Heinrich, H. H. Co., New York 
Inta-Roto Machine Co., Richmond, Va. 
Manhasset Machine Co., Mineola, N. Y. 
ey Engineering Corp., Milwaukee, 
is. 
Paper Converting Machine Co., Green 
Bay, Wis. 
Potdevin Machine Co., Teterboro, N. J. 
@Rutherford Machinery Co., Div. Sun 
Chemical Corp., Long Island City, 
® 
@John Waldron Corp., New Brunswick, 
N.J. 
Wolverine Paper Converting Machinery 
Corp., Detroit 


Eliza- 


PRESSES, HAND OPERATED 


A. Compression 
B. Injection 


@ Atlas Hydraulics, Inc., Phila., Pa. (A) 

®@Battenfeld, Gebr., Meinerzhagen, West 
Germany (A, B) 

Bonwitt, Eric, Chicago (A) 
Bradley & Turton, Ltd., Kidderminster, 
U. K. (A) 

® Carver, Fred S., Inc., Summit, N. J. 

@Clifton Hydraulic Press Co., Clifton, 
N. J. (A, B) 

@Custom Machine & Design, Inc., Akron, 
Ohio 

® Dake Corp., Grand Haven, Mich, (A) 

®Daniels, T. H. & J., Ltd., Gloucester- 
shire, England (A) 

@Elmes Engineering Division, American 
Steel Foundries, Cincinnati, Ohio 
(A) 

@Ere Engine & Mfg. Company, Erie, Pa. 
(A) 

@French Oil Mill Machinery Co., Piqua, 
Ohio (A) 

Harvey, Guy P., & Son Corp., Leo- 
minster, Mass. (B) 

@Hull-Standard Corp., Pa. 

(A, B) 
“ae Company, Chicago, 
(A 
®Logan Hydraulics, Chicago, Ill. (A) 
Lommis Engineering & Mfg. Company, 
Newark, N. J. (A) 

@M & N Modern Hydraulic Press, Clifton, 
N. J. (A) 

@ Newbury 
Ohio 


Abington, 


Industries, Inc., Newbw 


@ Indicates Advertiser. 
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Complete 


Pasadena Hydraulics, Inc., El Monte, 
Calif. (A) 
Rolis Incorporated, Brooklyn, N. Y. (A) 
®@Simplomatic Mfg. Co., Chicago (B) 
Somerset Industrial Designs, Somer- 
ville, N. J. (A) 
Testing Machines, Inc., New York (A) 
@Van Dorn Iron Works, Co., Cleveland, 
Ohio (B) 
Wabash Metal Products Co., Wabash, 
Ind. (A) 
@ Watson-Stillman Press Division, Farrel- 
Birmingham Company, Inc., Roselle, 
N. J. (B) 
@Williams, White & Co., Moline, II]. (A) 
@Windsor, R. H., Ltd., Chessington, 
England (B) 


PRESSES, HOBBING 


Albert, L., & Son, Div. of Bellanca 
Corp., Trenton, N. J. 
Becker & van Hullen, Krefeld 
@Clifton Hydravlic Press Co., Clifton, 
N. J. 
® Dake Corp., Grand Haven, Mich. 
@Doniels, T. H. & J., Ltd., Gloucester- 
shire, England 
@ Detroit Stamping Co., Detroit, Mich. 
@Dunning & Boschert Press Co., Syra- 
cuse, N. Y 
@Elmes Engineering Division, American 
Steel Foundries, Cincinnati, Ohio 
@ Erie Foundry, Erie, Pa. 
Graf, John C., Phila., Pa. 
@Karlton Machinery Corp., Chicago, Ill. 
@Lake Erie Engineering Corp., Kenmore, 
me 
@Lawton, C. A., Co., De Pere, Wisc. 
@Newbury Industries, Inc., Newbury, 
Ohio (B) 
Verson Allsteel Press Company, Chi- 
cago, Ill. 
®@ Watson-Stiliman Press Division, Farrel- 
Birmingham Company, Inc., Roselle, 


N. Je 
@Williams, White & Co., Moline, [I]. 
@Wood, R. D., Co., Phila., Pa. 


PRESSES, INJECTION 


(See Machines, Injection Molding 
and Presses, Hand Operated) . 


PRESSES, LAMINATING 


A. Thermosetting Sheet 
B. Thermoplastic Sheet 


@ Adamson United Company, Akron, Ohio 
(A, B) 
Atlas Hydraulics, Inc., Phila., Pa. (A) 
Becker & van Hullen, Krefeld (A, 8) 
Blue, E. B., Co., S. Norwalk, Conn. (3) 
@Carver, Fred S., Inc., Summit, N. J. 
(A, B) 
@Clifton Hydraulic Press Co., Clifton, 
N. J. (A, B) 
®@ Dake Corp., Grand Haven, Mich. (A, B) 
@Dunning & Boschert Press Co., Syra- 
cuse, N. Y. (A, B) 
@Eimes Engineering Division, American 
Steel Foundries, Cincinnati, Ohio 
(A, B) 
® Erie Engine & Mfg. Conpany, Erie, Pa. 


(A, B) 
@Erie Foundry Company, Erie, Pa. (A,B) 
@Faeco Machine Co., Inc., Paterson, 


N. J. (B) 


Fiellman American, Inc., Jo 
(A, B) 
@French Oil Mill Machinery Co. p;.. 
Ohio (A, B) ae 
Glassoloid Corp., of America, Clifto, 
N. J. (B) Foy 
Graf, John C., Co., Phila., Pa, (4 B 
Guild Electronics, Inc., New York (B) 
Hunt, Rodney, Machine Co. 
Mass. (A, B) ; 
@Hydravlic Press Mfg. Co., 
Koehring Co., 
(A, B) 


se Service Corp., New York 


et, 1 


Urange, 


A Div. of 
Mount Gilead, Ohi, 


Inta-Roto Machine Co., Richmond. y 
(A. 3) hmond, Va 
@Karlton Machinery Corp., Chicago. 11) 
(A, B) y Ps, Chicag » Ill, 
@ Lake Erie Engineering Corp., Kenmore 
N. Y. (A, B) 
@Lawton, C. A., Co., De Pere. 
(A, B) 
Lembo Machine Works, Inc., 
N. J. (A, B) 
@Liberty Machine Co., Inc., Paterson, 
N. J. (A, B) 
Laine 3 Shipley Co., Cincinnati, Ohi: 


isc, 


aterson 


@M & N Modern Hydraulic Press, Clifton, 
N. J. (A, B) 
Meiki Co., Ltd., Nagoya, Japan (A) 
@ Modern Plastic * ite rtm Corp., Lodi, 
N. J. (B) 
Pasadena Hydraulics, Inc., FE) Monte, 
Calif. (A, B) 
Plastic Laminating Corp., Vaux Hall, 
N. J. (A, B) 
Presco Plastics, Milwaukee, Wisc. (8) 
Rolis Incorporated, Brooklyn, N. Y, 
(A, B) 
Siempelkamp & Co., Krefeld, Germany 
Studebaker Hydraulic Products Com- 
pany, Melrose Park, Ill. (A) 
Testing Machines, Inc., New York (A) 
Verson Allisteel Press Company, Chi- 
cago, Ill. (A, B) 
Wabash Metal Products Co., Wabash, 
Ind. (A, B) 
@Waldron, John Corp., New Brunswick, 
N. J. (B) 
@Williams, 
, 
Willson Camera Co., Inc., Havertown, 
Pa, (A, B) 
@Wood, R. D., Co., Phila., Pa. (A, 8) 


PRESSES, PLASTIC PRINTING 


®Acromark Company, Elizabeth, N. J. 
@ Apex Machine Co., College Point, N. Y. 
@Cosom Engineering Corp., Mpls., Minn. 
Dornbusch & Co., Krefeld, Germany 
@Detroit Stamping Co., Detroit, Mich. 


White & Co., Moline, [Il. 


@®Faeco Machine Co., Inc., Paterson, 


R. §. 
Heinrich, H. H., Co., New York 
@Hofmann & Schwabe K. G., Krefeld, 
West Germany 
Inta-Roto Machine Co., Richmond, Va 
International Marking Machine Co., 
New York 
®@Kingsley Stamping Machine Co., Holly- 
wood, Calif. 
Lembo Machine Works Inc., Paterson, 
N. J. 
@Liberty Machine Co., Inc., Paterson, 
N 


nae 
@ Olsenmark Corp., New York 
® Ringler-Dorin, Inc., New York : 
Swan Machine Company, New York 
@Waldron, John, Corp., New Brunswick, 
N. J. 


addresses of companies listed appear on pp. 1123-1149 
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PRESSES, PREFORMING 


A. Fibrous Material 
B. Granular or Powder Materials 


os. |. P. Engineering Ltd., Sutton 
Coldfield, England (B) 


Bradley . Turton Ltd., Kidderminster, 
U. K. (B) 


Colton, Arthur, Co., Detroit, Mich. (B) 
@ Danie!s, T. H. & | = Letd., Gloucester- 
shire, England (B) 
@ Erie Foundry, Erie, Pa. (A, B) 
Fiellman American, Inc., Joliet, Ill. 
4 
Guild Electronics, Inc., New York (B) 
@Lawton, G& Me Co., De Pere, Wisc. 
(A, B) 
@Lodge & Shipley Co., Cincinnati, Ohio 
1, B) 
@Logan Engineering Co., Chicago, Ill. 
(A, B) 


{ @ Logan Hydraulics, Ine., Chicago, III. 


4. B) 


bom aN Modern Hydraulic Press, Clifton, 


N. J. (A, B) 
@Stokes, F. J., Corp., Phila., Pa. (B) 
@Wotson-Stillman Press Division, Farrel- 
Birmingham Company, Inc., Roselle, 
N. J. (B) 


PRESSES, ROLL LEAF AND 
HOT STAMPING 


@Acromark Company, Elizabeth, N. J. 
@ Apex Machine Co., College Point, N. Y. 
@Erie Foundry, Erie, Pa. 
@Gone Bros. & Lane, Inc., Chicago 
Griffin, Campbell, Hayes, Walsh, !nc., 
New York 
@Kingsley Stamping Machine Co., Holt- 
wood, Calif. 
Matthews, Jas. H., Co., Pitts., Pa. 
@ Olsenmark Corp., New York 
@Peerless Roll Leaf Co., 
City, N. J. 
Swan Machine Company, New York 
Swift, Me & Sons, Inc., Hartford, Conn. 


PRESSES, TRANSFER MOLDING 
@Adamson United Company, Akron, Ohio 


Inc., Union 


| @Ambrogia Truilzi, Milan, Italy 


eB. |, P. Engineering Ltd., Sutton 
Coldfield, England 

Baker Bros., Inc., Toledo, Ohio 

®Battenfeld, Gebr., Meinerzhagen, W. 
Germany 

Becker & van Hillen, Krefeld 

®Bolling, Stewart & Co., Cleveland 

Bradley & Turton Ltd., Kidderminster, 
U. K 


®Clifton Hydraulic Press Co., Clifton, 

Be. Je 

®Dake Corp., Grand Haven, Mich. 

® Daniels, T. H. & J., Ltd., Glouseshire, 
England 

®Dunning & Boschert Press Co., Syra- 
cuse, N, Y. 

®Elmes Engineering Division, Cincin- 
nati, Ohio 

=~ Engine & Mfg. Company, Erie, 
a 


®Erie Foundry, Erie, Pa. 


@Indicates Advertiser. 


®@ French Oil Mill Machinery Co., Piqua, 
Ohio 
Graf, John C., Co., Phila., Pa. 
@ Hydraulic Press Mfg., Co., A Div. of 
Koehring Co., Mount Gilead, Ohio 
® Improved Machinery Inc., Nashua, N. H. 
@ Karlton Machinery Corp., Chicago 
@Lake Erie Engineering Corp., Kenmore, 
Ne Se 
@Loawton, C. A., Co., De Pere, Wisc. 
®Logan Engineering Co., Chicago, III. 
@Logan Hydraulics, Inc., Chicago, Ill. 
@M & N Modern Hydraulic Press, Clifton, 
N. J. 
Machine Factory & Foundry 
Netstal Gl, Switzerland 
Pasadena Hydraulics Inc., El 
Calif. 
@Stokes, F. J., Corp., Phila., Pa. 
Verson Allsteel Press Co., Chicago, 
Ill. 
®@ Watson-Stillman Press Division, Farrel- 
Birmingham Company, Roselle, N. J. 
@Williams, White & Co., Moline, Ill. 
@Wood, R. D., Co., Phila., Pa. 


PUMPS 


A. Coolant 
B. Hydraulic 


C. Vacuum 


Abbe Engineering Co., New York (C) 
Allis-Chalmers Mfg., Co., Milwaukee, 
Wisc. (A, B) 
American Air Compressor 
Bergen, N. J. 
Beach-Russ G., New York 
Bradley & Turton Ltd., Kidderminster, 
B.. Fi. 
@Carver, Fred S., Inc., Summit, N. J. 
Centrai Scientific Co., Chicago (C) 
@ Clifton Hydraulic Press Co., Clifton, 
N. J. (B) 
Consolidated Electrodynamics Corp., 
ee Division, Rochester, N. Y. 
(C) 
@Dunning & Boschert Press Co., Syra- 
cuse, N, Y. (B) 
@Dusenbery, John, 
Verona, N. J. (B) 
@Elmes Engineering Div. of American 
Steel Foundries, Cincinnati, Ohio 


Led., 


Monte, 


Co., North 


Company, Inc., 


(B) 
@Hull Standard Corp., Abington, Pa. 
@N. R, C. Equipment Corp., Newton, 
Mass. 
F. 1. M. S. A. L., s.r. |., Milano, Italy 
Fisher Scientific Company, Pitts., Pa. 
(C) 
@ French Oil Mill Machinery Co., Piqua, 
Ohio (B) 
General Engineering Co., Radcliffe 
Ltd., Cury Road, Radcliffe (C) 


Greer Industries, Inc., Jamaica, N. Y. 


@Hull-Standard Corp., Abington, Pa. 
@ Hydraulic Press Mfg., Co.,"A Div. of 
Koehring Co., Mount Gilead, Ohio 
(B) 
@ Karlton Machinery Corp., Chicago, Ill. 
(B) 
@M & N Modern Hydraulic Press, Clifton, 
N. J. (B) 
Machine Factory & Foundry Ltd., 
Netstal Gl, Switzerland (B) 
Meiki Co., Ltd., Nagoya, Japan (B) 


MACHINERY 


@Mercury Industries, Inc., Hillsdale, 
N. J. (C) 

Nash Engineering Company, 

Conn. (C) 

R. C. Equipment 

Mass, (C) 
Oilgear Company, 

(B) 
Pennsylvania Pump & Compressor Co., 
Easton, Pa. (A, C) 
Quincy Compressor 
(C) 
Ruthman 
Ohio (A) 
®@ Shaw, Francis H Co., Ltd., Manchester, 
England (C) 

@Sterling, Inc., Milwaukee, 
Stokes, F. J., Corp. (C) 
Wabash Metal Products Co., 

Ind. (B) 
®@ Watson-Stillman Press Division, Farrel- 
Birmingham Company, Inc., Roselle, 


N. J. 


Norwalk, 


@N. Corp., Naston, 


Milwaukee, Wisc. 


Co., Quincy, Ill. 


Machinery Co., Cincinnati, 


Wisc. (A) 


Wabash, 


RESIN MANUFACTURING PLANTS 


@Hale & Kullgren, Inc., Akron, Ohio 


SHEET PLASTIC FABRICATING 
MACHINES 


(Bending, Creasing, Drawing, 
Folding, Glueing) 


Borkland Mfg. Co., Marion, Ind. 
@Comet Industries, Franklin Park, Ill. 
Falge Engineering Corp., Bethesda, Md. 
Graf, John C., Co., Phila., Pa. 
@Liberty Machine Co., Inc., Paterson, 
m J 


@ National Rubber Machinery Co., Akron, 
Ohio 
Plax Corp., Hartford, Conn. 
@Portage Plastics Co., Portage, Wisc. 
@Reifenhauser, A., Troisdorf, Germany 
Somerset Industrial Designs, Somer- 
ville, N. J. 
Trono Matic Machine, Mfg., Corp., New 
York 


USED AND REBUILT MACHINES 


Albert, L. & Son, Div. 
Corp., Trenton, N. J. 
American Air Compressor Co., 
Bergen, N. J. 

@Bolling, Stewart & Co., 
Bonwitt, Eric, Chicago 
@ Clifton Hydraulic Press Co., Clifton, 
N. J. 
Guild Electronics, Inc., New York 
@ Johnson Machinery Co., Newark, N. J. 
Kabar Manufacturing Corp., New York 
@Lehmann, J. M., Company, Lyndhurst, 
J 


Lembo Machine Works Inc., Paterson, 


of Bellanca 
North 


Cleveland 


N. J. 
@M & N Modern Hydraulic Press, Clifton, 

Bn. J. 

Rolis Incorporated, Brooklyn, N. Y. 

Sherman Rubber Machinery Co., Worces- 
ter, Mass, 

Wabash Metal 
Ind. 


Zenner, Justin, Chicago 


Products Co., Wabash, 























































































EQUIPMENT 


For related editorial information see p. 650, 890. 





ACCUMULATORS 


A. Air Ballasted 
B. Hydropneumatic 
C. Weight 


eB. |. P. Engineering Ltd., Sutton 
Coldfield, England (B) 
Beltran Assoc., Brooklyn, N. Y. (B) 
Bradley & Turton Ltd., Kidderminster, 
U. K. (C) 
@Dunning & Boschert Press Co., Inc., 
Syracuse, N. Y. (C) 


@Elmes Engineering Division, American 


Steel oundries, Cincinnati, Ohio 
(A, B, 

F. i. M. S. A. I. s. e. |, Milano, Italy 
(B) 

@French Oil Mill Machinery Co., Piqua, 

Ohio (B, C) 

Graf, John C., & Co., Phila,, Pa. 
(A, B, C) 


Greer Industries, Inc., Jamaica, N. Y. 


@ Industrial Ovens Inc., Cleveland, Ohio 
A, ’ 
@ Karlton 
(B, C) 
@Miller Fluid Power Company, Melrose 
Park, Ill. (A, 
Machine Factory & Foundry Ltd, 
Ntstal/GL, Switzerland (A, B) 
Parker Applicance Company, 
land, Ohio (B) 
@Vickers Incorporated, Administrative & 
Engineering Center, Detroit, Mich. 
B 


Machinery Corp., Chicago 


Cleve- 


@Watson-Stillman Press Div. Farrel- 
eMoy Company, Inc., Roselle, 


N. J. (B, 
@ Wood, R. D., Co., Phila., Pa. (B, C) 


AIR CONDITIONING EQUIPMENT 


@Powers Regulator Co., Skokie, III. 


AUTOCLAVES 


@ Adamson United Company, ae, Ohio 
Beltran Assoc., Inc., Brooklyn, N. Y. 
Blaw-Knox Company, Chemical Plants 

Div., Pittsburgh "Ba. 
®@ Bolling, Stewart, wt... Cleveland, Ohio 
@ Custom Machine & Design, Inc., Akron, 
Ohio 

@ Hull-Standard Corp., Abington, Pa. 
Seal Cast Co., Inc., Phila., Pa. 

@ Shaw, Francis & Co., Ltd., Manchester, 

Eng. 


BARRELS, TUMBLING 


Abbe Engineering Co., New York 
@ Abbe, Paul 0., Inc., Little Falls, N. J. 
American Hard Rubber Co., New York 
@Erie Plastics Company, Div. of Erie 

lron & Supply Corp., Erie, Pa. 


Haveg Industries, Inc., Wilmington, 
Del. 

@Kramer, H. W., Co., Ine., Richmond 
Hill, N. Y. 

Lacrinoid Products Ltd., Essex, 
England 


Loed Chemical Corp., York, Pa. 





@ Indicates Advertiser. 
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@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
Marine Plastics, Inc., Clinton, Mass. 


e@Plastic Molders Supply Co., Inc., 
Fanwood, N. J. 
Tumb-L-Matic, Inc., St. Mary’s St., 


Stamford, Conn. 
U. S. Stoneware Co., Akron, Ohio 


BEARINGS 


(Ball, Cylindrical, Needle, Radial, 
Roller, Taper, Thrust) 
Haveg Industries, Wilmington, Del. 
Rollway Bearing Co., Syracuse, N.Y. 
Timken Roller Bearing Co., Canton, 
Ohio 
W.-L. Molding Co., Kalamazoo, Mich. 


BOILERS 


Beltran Assoc., Inc., Brooklyn, N. Y. 

Eclipse Fuel Engineering Co., Rock- 
ford, Ill. 

Mears-K ane-Offeldt, Bridgeport, Pa. 

Vapor Heating Corp., Chicago 


BUFFING AND POLISHING 


WHEELS 
@Kramer, H. W., Co., Ine., Richmond 
Hill, N. Y. 
Raybestos-Manhattan, Inc., Passaic, 
me J 


© Sendmen, Eli, Co., Worcester, Mass. 


CALENDERING EQUIPMENT 


@ Adamson United Company, Akron, Ohio 
Beltran Assoc., Inc., Brooklyn, N. Y. 
@ Bolling Stewart, Co., Cleveland, Ohio 
@ Custom Machine & Design, Inc., Akron, 
Ohio 
@ Doven Mach. & Eng,, Inc., Chicago 
@ Farrel-Birmingham Company, Inc., An- 
sonia, Conn. 
Heinrich, H. H. Co., New York 
@Litzler, C. A., Co., Ine., Cleveland, 
Ohio 
@Ross, Charlies & Son 
Bklyn, N. Y. 
@Shaw, Francis & Co., Ltd., Manchester, 
Eng. 


Company, 


CONTROLLERS, AUTOMATIC 
FILM WIND-UP 


Askania Regulator Co., Chicago 
@Egan, Frank W., & Co., Somerville, 
N 


@ Electro-Devices, Inc., Paterson, N. J. 
Entwistle Manufacturing Corp., Provi- 
dence, R. I. 
@ Faeco Machine Co., Paterson, N. J. 
Guild Electronics Inc., New York 
i, ee Machine Co., Paterson, 


@Reliance Electric & Engineering Co., 
Cleveland, Ohio 


@Roehlen Engraving 
Rochester, Ng ° 


Works,  Inc., 


CONTROLLERS 
A. Flow 


B. Pressure 
C. Temperature 


D. Time 
Airmatic Valve, Inc., Cleveland, (hi, 
(B) ’ 
Askania Regulator Co.,  Chicaco 
(A, B, C, D) 
oB. |. 


P Engineering Ltd., Sutton ( old- 
field, England (3 
@ Barber-Col man Company, Wheelco 
Instruments Division, Rockford,’ [|] 
(B, C, D 
Barksdale Valves, Los Angeles, Calif. 
(A, B) 
— Assoc., Inc., Brooklyn, 
@Clifton Hydraulic Press Co., Clifton, 
N. J. (B) 


m 7. 


@ Daniels, T. H. & Sey Ltd., Glouc ester- 
shire, England (D) 
Eclipse Fuel Engineering Co., Rock- 
ford, Ill. (B, C) 
@Egan, Frank, os & Company, Some 
Wille, N. J. (C) a ree 
Electro-Tech Equipment Co., New York 
(C, D) 
Entwistle Monetactaring Corp., Provi- 
dence, R. I. (D) 


F. 1. M. S. A. |. s. er. |., Milano, Italy 
(B) 

Fischer & Porter Co., Hatboro, Pa. 
(A, B, C) 

Foxboro Company, Foxboro, Mass 
(A, B, C, D) 


General Electric Co., Apparatus Sales 
Div., Schenectady, N. Y. (B, C, D) 
@Glenn Electric Heater Corp., Newark, 
N. J. (C, D) 
Gorrell & Gorrell, Westwood, N. J. (D) 
Hanna Engineering Works, Chicago (A 
—a Predeaia Inec., in 


bd Testes Laboratories, Inc., 
Chicago 
cua Manufacturing Corp., Indian- 
apolis, Ind. (C) 
Leeds g Northrup Company, Phila., 
Pa. (C) 
Leslie Co., Lyndhurst, N. J. (A, 8, C) 
Machine Factory & Foundry Ltd., 
Ntstal/Gl, Switzerland (A, B) 
@ Mayer Refrigerati Engineers, Ine., 
Lincoln, N. J. (C} 
R. C. Equipment Corp., Newton, 
Mass. (B) 


ON. 


@Powers Regulator Co., Skokie, Ill. 
(B, D 

Pyrometer Strunent Co., Ine., 
Bergenfield, N. J. (C) 


@ Sarco Co., Ine., New York (B, C) 
@ Sterling, Inc., Milwaukee, Wisc. (C) 


@Taylor Instrument Companies, Roch- 
ester, (A, B, C, D 
@Thermo Electro Co., Inc., Saddle 


Brook, N. J. (C) 
@ Thoreson-McCosh, Inc., Detroit, Mich. 


Thwing-Albert Instrument, Co., Phila., 
Pa. ! 

@ Vickers Incorporated, Administrative & 

Froineering Center, Detroit, Mich 





Complete addresses of companies listed appear on pp. 1123-1149. 
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trument Corp., Chicago (B, C) 
Electric Instr., Corp., A. Sub. 
Inc., Newark, N. J. 


eWest Ins 
Weston 
of Daystrom 
B, ©) : 
@ Wiegand, Edwin L., Co., Pittsburgh, 
Pa. (C) 


ra 


CONVEYORS 


eR. N. Bailey & Co, Inc, New York 
@Custom Machine & Design, Inc., Akron, 
Ohi 
@£gon, Frank, W., & Company, Somer- 
ville, N. J. 
eEntoleter Div., Safety Industries, Inc., 
New Haven, Conn. 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese, Italy 
@Hartig Engine & Machine Co., Hill- 
side, N. . 
Heinrich, H. H., Co., New York 
Herbert Products, Woodhaven, N. Y. 
Island Equipment Corp., L. I. C., New 
York 
@Metals Disintegrating Co., Pulverizing 
Machinery Div., Summit, N. J. 
@Mercury Industries, Inc., Hillsdale, 
N.J 


@National Rubber Machinery Co., Akron, 
Ohio 
Rainco Mfg., Inc., Franklin, Pa. 
Read Standard Div. of Capitol Prod- 
ucts Corp., York, Pa. 
e@Robbins Plastic Machinery Corp., 
Elkhart, Ind. 
Standard Conveyor Co., St. Paul, Minn. 
@Stromes Systems, Ine. New York 
Syntron Co., Homer City, Pa. 
@Thoreson-McCosh, Ine., Detroit, Mich. 
@Waldron, John, Corp., Brunswick, N. J. 
eWhitlock, C. H., Associates, Oak 
Park, Mich. 
Young Machinery Co., Muncy, Pa. 


CYLINDERS 


A. Pneumatic 

B. Hydraulic 

C. Heating—For Injection Molding 
Machines 

D. Degassing, liquid 


a Valve, Inc., Cleveland, Ohio 
(A, 
Airoyal 
(A, B) 
Askonia Regulator Co., Chicago (B, D) 
Bradley & Turton Ltd., Kidderminster, 
U. K. (B) 
@Clifton Hydraulic Press Co., Clifton, 
N. J. (B, C) 
®@Custom Machine & Design, Inc., Akron, 
Ohio (A, B) 
®@Dunning & Boschert Press Co., Inc., 
Syracuse, N. Y. (B) 
Electro-Tech Equipment Co., 
York (C) 
F. I. M.S. A. I, Milano, Italy (C) 
Ferridt Bros., Ine., Akron, Ohio (C) 
Foxboro Company, Foxboro, Mass. (A) 
Henne ,, Enginesring Works, Chicago 
@Hydravlic Press Mfg., Co., Div. of 
an Co., Mount Gilead, Ohio 
@lnjection Molders Supply Co., Cleve- 
land, Ohio (C) 
—a A., Co., De Pere, Wisc. 
A, B) 
Lembo Machine Works, Inc., Paterson, 
N. J. (B) 
Miller Fluid Power Company, Melrose 
Park, Ill. (A, B) 
©M & N Modern Hydraulic Press, Clif- 
ton, N. J. (B) 


—_ 


@ Indicates Advertiser. 


Company, Maplewood, N. J. 


New 


Machine Factory & Foundry Ltd., 
Nestal.Gl, Switzerland (B, C) 
Mead Specialties Co., Chicago (A) 

"7 " Company, Milwaukee, 
Trono Matic Machine Mfg., Corp., New 
York (A, B) 
Turcham Follower Mach., Co., Dear- 
bom, Mich. (B) 
@ Vickers Incorporated, Engineering Cen- 
ter, Detroit, Mich. (B) 


Wisc. 


DIES, STEEL RULE, CLICKER 
& DINKER 


@Akron Presform Mold Co., Coyahoga 
Falls, Ohio 
@Liberty Cutting Die Co., New York 
Richards, J. A., Company, Kalamazoo, 
Mich. 
Societe De L’Electronique Francaise, 
Asnieres, France 
Timeley Products 
Moines, Iowa 
Todaro, S., Co., Buffalo, N. Y. 
Trono Matic Machine Mfg., Corp., New 
York 
@ Western Supplies Co., St. Louis, Mo. 


DIES, CUTTING 
Die & Supply Co., St. 


Mfg., Co., Des 


Independent 
Louis, Mo. 


DRIVES, VARIABLE SPEED 


Allis-Chalmers Mfg., Co., Milwaukee, 
Wisc. 
Ball & Jewell, Inc., Brooklyn, N. Y. 
@Custom Machine & Design. Inc., Akron, 
Ohio 
@ Electro-Devices, Inc., Paterson, N. J. 
F abbrica Prodotti Termopl astici 
Carlo Pasquetti, Varese, Italy 
@Farrel-Birmingham Company, 
Ansonia, Conn. 
@Litzler, C. A., Co., Ine., Cleveland, 
Ohio 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. . 
Oilgear Company, Milwaukee, Wisc. 
Patren Transmission Co., Inc., 
York 
®Reliance Electric & Engineering Co., 
Cleveland, Ohio 
Vickers Incorporated, Administrative & 
Engineering Center, Detroit, Mich. 


DRYING AND PREHEATING 
EQUIPMENT 
A. Electric, Gas, Hot Air, Steam Heat 
B. Infrared 
Allis- Chalmers Mfg., Co., Milwaukee, 
Wisc. (A) 
Applied Engineering 
Brooklyn, N. Y. (A) 
Beltran Assoc., Inc., Brooklyn, N. Y. 


Ine., 


New 


Associates, 


Blue, E. B. Co., S. Norwalk, Conn. 
(A, B) 

Blodgett, G. S., Co., Burlington, Ver- 
mont (A) 

@ Brosites Machine Co., New York (A) 

Cleveland Process Co., Cleveland, 
Ohio (A, B) 

Colton, Arthur, Company, Detroit, 
Mich. (A) 


Dawson, F. C. Engineering Company, 
Canton, Mass. (A) 


Fabbrica Prodotti Termoplastici, Carlo 


Pasquetti, Varese, Italy (A) 
Falcon Equipment Company, 
Brighton, Pa. (A) 


New 


EQUIPMENT 





@ Fostoria Pressed Stee! Corp., Fostoria, 
Ohio (A, B) 
@Glenn Electric Heater Corp., Newark, 
N. J. (A, B) 
Goulding Mfg., Co., Saginaw, Mich. (A) 
Grieve-Hendry Co., Inc., Chicago (A) 
Guild Electronics Inc., New York (A) 
Herbert 


Products, Ine., Woodhaven, 

N. ¥. (A, B) 
@Hull-Standard Corp., Abington, Pa. (A) 
Hynes Electric Heating Division, 
es apg Equipment Co., Westfield 
@lndustrial Ovens, Inc., Cleveland, 


Ohio (A, B) 
@injection Molders Supply Co., Cleve- 
land, Ohio (A) 
Lembo Machine Works, Inc., Paterson, 
N. J. (A) 


@Liberty Machine Ce., Inc., Paterson, 
N. J. (A, B) 
@Litzler, C. A., Co., Ine., Cleveland, 


Ohio (A, B) 
@Lydon Bros., Inc., Hackensack, N. J. 
(A, B) 
Michigan Oven Company, Detroit, Mich. 
) 


Miskella Infra-Red Company, Cleve- 
land, Ohio (A, B) 
@Mercury Industries, Inc., Hillsdale, 
N. J. (A, B) 


@National Rubber Machinery Co., Akron, 


Ohio (A) 

North American 
Louis, Mo. (B) 

@Peco Machinery Sales Ltd., London, 

England (A) 

Proctor & Schwartz, Inc., Phila., Pa. 
(A) 

Radiant Heat Enterprises, Inc., Short 
Hills, N. J. (A, B) aye) 

Rainville Co., Inc., Garden City, N. Y. 
(A) 


Electric Lamp, St. 


e@ Shaw, Francis & Co., Ltd., Manches- 
ter, Eng. (B) 
Societe De L’Electronique Francaise, 
Asnieres, France (A) 
Somerset Industrial Designs, 
Somerville, N. J. (A, B) 
@ Stokes, F. J. Corp., Phila., Pa. 
@Stromes Systems, Inc., N. Y. (A) 
re Inc., Detroit, Mich. 
(A 
@Waldron, John, Corp., New Brunswick, 
N. J. (A, B) 
@ Whitlock, C. H., Associates, Oak Park, 
Mich. (A) 
@Wiegand, Edwin L., Co., Pittsburgh, 
Pa. (A, B) 
Wy ssmont Co., Inc., Long Island City, 
N. Y. (A) 


Inc., 


FILTERS AND OIL PURIFIERS 


Airmatic Valve, Inc., Cleveland, Ohio 

Filtron Company, Inc., Flushing, N. Y- 

Haveg Industries, Inc., Wilmington, 
Del. 

Marvel Engineering Company, Chicago 

Pyramid Screen Corp., Brooklyn, N. Y. 


FLAME SPRAYING, PLASTIC 


(Equipment) 
@American Agile Corp., Maple Hts., 
Ohio 
Schori Process, Div. of Ferro-co 


Corp., Long Island City, N. Y. 
FLOW METERS 


Askania Regulator Co., Chicago 


Fischer & Porter Co., Hatboro, Pa. 
Foxboro Company, Foxboro, Mass. 
Neptune Meter Company, New York 
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EQUI PMENT 


@ Taylor Instrument Companies, Roches 
ter, N. Y 


GAGES, PLUG AND THREAD 


Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. 
Size Control Co., Chicago 


GAGES, RECORDING 


Askania Regulator Co., Chicago 
® Barber-Celman Company, Wheelco 
Instruments Division, Rockford, III. 
Fischer & Porter Co., Hatboro, Pa. 
Foxboro Company, Foxboro, Mass. 
Industrial Nucleonics Corp., Columbus, 
Ohio 
Isotope Products, Buffalo, N. Y. 
@N. R. C. Equipment Corp., Newton, 
Mass, 
@Powers Regulator Co., Skokie, Ill. 
Pratt & Whitney Co., Inc., West Harford, 
Conn. 
®@ Taylor Instrument Companies, Roches- 
ter, N. Y. 
@ West Instrument Com., Chicago 
Weston Electrical Instr., Corp., A. 
Sub. of Daystrom Inc., Newark, N. J. 


GAGES, THICKNESS 


(for moving web) 

Electronics Div., Curtiss-Wright, 
Carlstadt, N. J. 

Foxboro Company, Foxboro, Mass. 

Industrial Nucleonics Corp., Columbus, 
Ohio 

Isotope Products, Buffalo, N. Y. 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Tracerlab, Inc., Boston, Mass. 


GENERATORS, STEAM 
@Pantex Mfg. Cor., Pawtucket, R. I. 


HANDLING DEVICES FOR 
PLASTIC SHEET AND FILM 


(Expanders, Guiders, Straighteners, 
Batchers, Sheeters, Etc.) 
®Dusenbery, John, 


Verona, N. J. 
@Faeco Machine Co., Inc., Paterson, 


Company, Ine., 


ae 
Goulding Mfg., Co., Saginaw, Mich. 
Guild Electronics Inc., New York 
@ Hobbs Manufacturing Co., Worcester, 
Mass. 
@ Industrial Ovens Inc.. Cleveland, Ohio 
a Machine Works, Inc., Paterson, 


 » 

@ Liberty Machine Co., Inc., Paterson, 
i, 

@ Litzler, C. A., Co., Inc.. Cleveland, 
Ohio 

Mount Hope Machinery Co.. Taunton, 
Mass. 

@National Rubber Machinery Co., Akron, 
hio 

® Peco Machinery Sales, Ltd.. London, 

England 

@ Peterson & Sons Die Co. A. W. New 

York 
Co. 


@ Progressive Machine Paterson, 
We ds 


@ Indicates Advertiser. 
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® Robbins Plastic Machinery Corp., Elk- 
hart, Ind. 
® Show, Francis & Co., Ltd., Manchester 


ong. 
Trono Matic Machine Corp., New York 
@Waldron, John, Corp., New Brunswick, 
N. J 


@Welding Engineers, Inc., Norristown, 
Pa. 


HEATING EQUIPMENT 
(For Molds and Molding Machines) 


Beltran Assoc., Inc., Brooklyn, N. Y. 
Calianan, J. A. Co., Chicago 
Cleveland Process Co., Cleveland, 
Ohio 
®@ Clifton Hydraulic Press Co., Clifton, 


Cuming, M. A. & Co., Inc., New York 
@ Doven Mach. & Eng., Inc., Chicago 
Eclipse Fuel Engineering Co., Rock- 
ford, Ill. 
Falcon Equipment 
Brighton, Pa. 
® Fostoria Pressed Steel Corp., Fostoria 
Ohio 
® General Electric Co., Apparatus Sales 
Div., Schenectady, N. Y. 
— Electric Heater Corp., Newark, 


Company, New 


Guild Electronics Inc., New York 
Herbert Products, Inc., Woodhaven, N. Y 
Hynes Electric Heating Division, Tur- 
bine Equipment Co., Westfield, N. J. 
@ industrial Heater Co., Inc., New York 
@ Industrial Manufacturing Corp., Indi- 
anapolis, Indiana 
Industron Corp., Newton Heights, Mass. 
® Injection Molders Supply Co., Cleve- 
land, Ohio 
@ Mercury Industries, 
N. J. 
@National Rubber Machinery Co., Akron, 
Ohio 
®@ Powers Regulator Co., Skokie, III. 
® Robbins Plastic Machinery Corp., Elk- 
hart, Ind. 
@Sarco Co., Inc., New York 
Societe De L’Electronique, Francaise, 
Asnieres 
Somerset Industrial 
Somerville, N. J. 
® Sterling, Inc., Milwaukee, Wisc. 
®@ Thermel Inc., Franklin Pk., Ill. 
®@ Thoreson-McCosh, Inc., Detroit, Mich. 
Todaro, S., & Co., Buffalo, N. Y. 
@Watlow Electric Mfg., Co., St. Louis, 


Inc., Hillsdale, 


Designs, Inc., 


o. 
@Wiegand, Edwin L., Co., Pittsburgh, 
Pa. 


HEAT SEALING EQUIPMENT 


(See also, Machines, Heat Sealing) 


Amsco Packaging Machinery, 
Long Island City, N. Y. 
Chaffe, Ralph & Company, San Fran- 
cisco, Calif. 
@Cosmos Electronic Machine Co., New 
York 
@®D & R Plastic Welders Inc., Hazard- 
ville, Conn. 
@ Erdeo Engineering Corp., Addison, III. 
Girdler Company, Thermex Div., Louis- 
ville, Ky. 
@Glenn Electric Heater Corp., Newark, 
N 


Inc., 


Guild Electronics Inc., New York 
@ industrial Heater Co. Inc., New York 
Kabor Manufacturing Corp., New York 
Kel-Min Company, Middlefield, Ohio 
@Liberty Cutting Die Co., New York 


Mankato 
inn. 

@Mayflower Electronic Devices, | 
Littleferry, N. J E 

@ Peterson,‘ A. W. & Sons Die Co., N 


Paper Box Co., 


Mankat ) 
ne,, 


ew 


York 
Plastic Welding Corp., Newark. N. ] 
® Radio Receptor Company, New Yor1 
Reeve Electronics, Ine., Chica 
®Sealomatic Electronics Corp,, Bkive 
N. Y. , 
Societe De L'Electronique, F 
Asnieres 
Trono Matic Machine, Corp., 
— Pes Plastics, Inc., 


rk 


ranc aise, 


New York 
Newark. 


HIGH FREQUENCY 
EQUIPME 


Allis-Chalmers Mfg., Co., Milwaukee 
Wisc. 

Beltran Assoc., Ine., Brooklyn. N. Y 

Girdler Company, Thermex Div., Louis. 
ville, Ky. 

Guild Electronics Inc., New York 

Industron Corp., Newton 
Mass. 

Plastic Welding Corp., Newark, N. J. 

@ Radio Receptor Company, inc., New 

York 

Reeve Electronics, Inc., Chicago 

Societe De L’Electronique, Asnsieres, 
France 


PREHEATIN 
NT , 


Heights, 


HYDRAULIC POWER SYSTEMS 


Airoayal Company, Mapleroad, N. | 

+ 8. l. P, Engineering Ltd., Sutton Cold- 
field, England 

oe Hydraulic Press Co., Clifton, 


@ Custom Machine & Design, Inc., Akron, 
Ohio 
Caldwell, 


Engineering Inc., 


@Dusenbery, John, Company, nc., 
Verona, N. J, 
@ Elmes Engineering Division, American 
Steel Foundries, Cincinnati, Ohio 
@ French Oil Mill Machinery Co., Piqua, 
Ohio 
Goulding Mfg., Co., Saginaw, Mich. 
Graf, John C., & Co., Phila., Pa. 
Guild Electronics Inc., New York 
@ Hull-Standard Corp., Abington, Pa. 
@Hydraulic Press Mfg., Co., Div. of 
Koehring Co., Mount Gilead, Ohio 
®Karlton Machinery Corp., Chicago 
@M & N Modern Hydraulic Press, Clif- 
ton, N. J. 
Machine Factory & Foundry Ltd., Nets- 
tal. Gl, Switzerland 
Oilgear Company, Milwaukee, Wisc. 
Rolis Incorporated, Brooklyn, N. Y. 
Siempelkamp, G. Co., Krefeld, 
Deutschland 
Turchan Follower Mach., Co., Detroit 
® Vickers Incorporated, Administrative & 
Engineering Center, Detroit, Mich. 
= Metal Products Co., Wabash, 
nd. 
@ Wood, R. D., Co., Phila., Pa. 


KETTLES, RESIN 


Blaw-Knox Company, Chemical Plants 
Div., Pittsburgh, Pa. ; 
Falcon Equipment Co., New Brighton, 


Pa. 
@Hull-Standard Corp., Abington, Pa. 


Complete addresses of companies listed appear on pp. 1123-1149. 





Inc, 


nerican 
hio 


Piqua, 


Mich, 
Pa, 


Cc. 
x, 
refeld, 


troit 
tive & 
Mich. 


abash, 


Plants 
ghton, 


a. 


LINERS, EXTRUDING MACHINE 
CYLINDERS 


@ Custom Machine & Design, Inc., Akron, 


Frank, W. & Company, Somer- 
ville, N. J- 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese, Italy 
@Hole & Kullgren Inc., Akron, Ohio 
windustria! Research Laboratories, Los 


Angeles 


LUBRICATING SYSTEMS 
CENTRALIZED 


Lincoln Engineering Co., St. 
Mo. 


MARKING EQUIPMENT 


A. Roll Leaf Stamping 

B. Branding 

C. Engraving 

D. Printing (for molded parts only) 


New York 


Louis, 


@Ackerman-Gould Company, 
4, B, C, D) 
@Acromark Company, Elizabeth, N. J. 
(A, B, C, D) 
@Apex Machine Co., College Point, N.Y. 
(A, D 
Entwistle Manufacturing Corp., Provi- 
jence, R. I. (B, D) 
@Gorton, George, Machine Co., Racine, 
Wisc . (C) 
International Engraving Corp., 
Grove, N. J. ( 
International Marking Machine, 
York (D) 
@Kingsley Stamping Machine Co., Holly- 
wood, Calif (A, D) 
@Matthews, Jas. H. & Co., Pitts., Pa. 
(B, C) 
@Mico Instrument Co., Cambridge, Mass. 
(CU) 
Markem Machine Co., 
(A, B, D) 
@Olsenmark Corp., New York (A, B, D) 
Preis, H. P., Engraving Machine Co., 
Hillside, N. J. (C) 
Swan Machine Co., New York (A, D) 
Technicraft Co., Boston, Mass. (C) 


MOLD COMPONENTS 
STANDARD STOCK 


Damen Tool & Engineering Co., Chicago 
® Detroit Mold Engineering Co., Detroit 
®Newark Die Company, Newark, N. J. 

Southern Tool Mfg., Co., Winston, N. C. 
»Van Dorn Iron Work, Cleveland, Ohio 


MOLDS AND DIES 
(See Specialized Service) 


MOTORS 


Allen. Louis, Co., Stewart, Wisc. 
oir Mfg., Co., Milwaukee, 
isc. 
Electro-Devices, Inc., Paterson, N. J. 
*General Electric Co., Apparatus Sales 
Div., Schenectady, N. Y. 
®Reliance Electric & Engineering Co., 
Cleveland, Ohio 
*Vickers Incorporated, Administrative 
& Engineering Center, Detroit, Mich. 


NOZZLES, FOR INJECTION 
MOLDING MACHINES 


“a Hydraulic Press Co., Clifton, 


Cedar 


New 


N. H. 


Keene, 


@ Indicates Advertiser. 


F. 0M S. AJL s.r. 1., Milano, Italy 
Ferriot Bros., Inc., Akron, Ohio y 
Industrial Engineering Service, South 
Easton, Mass. 
@lnjection Molders Supply Co., Cleve- 
land, Ohio 
Machine Factory & Foundry Ltd., 
Netstal/GL, Switzerland 
@ Newark Die Company, Newark, N. J. 
@Standard Tool Co., Leominster, Mass. 


OVENS 


(See Drying and Preheating 
Equipment) 


Inta-Roto Machine Co., Richmond, Va. 
Michigan Oven Company, Detroit, Mich. 


PIGMENTS, METALLIC 


Aluminum Co. of America, Pittsburgh, 
Pa. 

Metals Disintegrating Co., Inc., Eliza- 
beth, N.. J. 

Reynolds Metals Co., Louisville, Ky. 


PLATENS, PRESS 
(Electric and Steam) 


® Adamson United Company, Akron, Ohio 
Albert, L. & Son, Div. of Bellanca 
Corp., Trenton, N. J. 
®B. |. P. Engineering Ltd., Sutton Cold- 
field, England 
Becker & van Hullen, Krefeld, Ger. 
Beltran Assoc., Inc., Brooklyn, N. Y. 
@ Bolling, Stewart, Co., Elevalent, Ohio 
Bradley & Turton, Kidderminster, U. K. 
@Carver, Fred S., Inc., Summit, N. J. 
@Clifton Hydraulic Press Co., Clifton, 
Be de 
Cuming, M. A. & Co., Inc., New York 
@ Custom Engineering Co., Erie, Pa. 
@ Custom Machine & Design, Inc., Akron, 
Ohio 
@Doniels, T. H. & J., Ltd, Gloucester 
shire, England 
® Doven Mach. & Eng., Inc., Chica 
Entwistle Manufacturing Corp., = 
dence, R. I. 
Falcon Equipment, New Brighton, Pa. 
Fjellman American, Inc., Joliet, III. 
@French Oil Mill Machinery Co., Piqua, 
Ohio 
Graf, John C. & Co., Phila., Pa. 
Guild Electronics Inc., New York 
@ Hale & Kullgren Inc., Akron, Ohio 
@Hull-Standard Corp., Abington, Pa. 
Industrial Engineering Service, South 
Easton, Mass. 
®@Karlton Machinery Corp., Chicago 
@Lake Erie Engineering Corp., Kenmore, 
ms os 


@Lawton, C. A., Co., De Pere, Wisc. 
Machine Factory & Foundry Ltd., 
Netstal/Gl., Switzerland 
@ National Rubber Machinery Co., Akron, 
Ohio 
Pasadena Hydraulics, El Monte, Calif. 
@Roehlen Engraving Works, Rochester, 


a 
@Shaw, Francis & Co., Ltd., Manchester, 
Eng. 
Siempelkamp, 
Deutschland 


Krefeld, 
Co., 


G6 & Ce. 

Studbaker Hydraulic Products 
Melrose Park, Il. 

Jrono Matic Machine, Mfg., Corp., New 
Y ork 

Universal Hydraulic Mchy., Co., Inc, 
New York 

Wabash Metal Products Co., Wabash, 
Ind. 


@ Barber-Colman Company, 


@ Mercury 
s..2 


@Thermo Electric 


EQUIPMENT 


@Williams, White & Co., Moline, III. 


Willson Camera Co., Inc., Havertown, 
Pa. 


@Wood, R. D., Co., Phila., Pa. 


PLATES, for COMPRESSION 
MOL DING 


(Polishing, Laminating, etc.) 


@Carver, Fred S., Inc., Summit, N. J. 
@Chromium Corporation of America, New 


York 
Fabrite Metals Corp., Brooklyn, N. Y. 
Pasadena Hydraulics, Inc., El] Monte, 
Calif. 
Siempelkamp,  G. 
Deutschland 
Wabash Metal 
Ind. 
Willson Camera Co., Inc., Havertown, 


Pa. 


& Co., Krefeld, 


Products Co.; Wabash, 


PREHEATING EQUIPMENT 
(See Drying, Heating, High Frequency 
Equipment) 


PROPORTIONING (and metering) 
SYSTEMS 


@Akron Presform Mold Co., Cuyahoga 


Ohio 
Applied Engineering Associates, Brook- 
lyn, N. Y 
Wheelco In- 
struments Division, Rockford, III. 
Devco Engineering Inc., Caldwell, N. J. 
Diehl, G., Mateer Co., Strafford, Wayne, 
Pa. 
Electro-Devices, Inc., Paterson, N. J. 
Fischer & Porter Co., Hatboro, Pa. 
Industries, Inc., Hillsdale, 


PYROMETERS 


Barber-Colman Company, Wheelco In- 
strumunts Division, Rockford, III. 


®@ Cambridge Instrumert Co., New York 


Electro-Tech Co., New 
York 


Foxboro Company, Foxboro, Mass. 


Equipment 


@General Electric Co., Apparatus Sales 


Div., Schenectady, N. Y. 


@Glenn Electric Heater Corp., Newark, 


mm. 3. 

Illinois Testing Laboratories, Inc., 
Chicago 

Leeds & Northrup Company, Phila., Pa. 

Pyrometer Instruments Co., Inc., Ber- 
genfield, N. J. 

Testing Machines, Inc., New York 

Co., Inc., Saddle 
Brook, N. J. 

Thwing-Albert Instrument Co., Phila., 


Pa. 
Wabash Metal Products Co., Wabash, 
Ind. 
@ West Instrument Corp., Chicago 
Weston Electrical Instr., Corp. A. Sub, 
of Daystrom Inc., Newark, N. J. 


REWINDING EQUIPMENT 


@Black-Clawson Co., Inc., Fulton, N. J. 
@Dusenbery, John, Company, Inc., Ve- 
rona, N. J. 

Frank, W. & Company, Somer- 
ville, N. J. 

Entwistle Manufacturing Corp., Provi- 
dence, R. I. 

Goulding Mfg., Co., Saginaw, Mich. 
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EQUIPMENT 


Guild Electronics Inc., New York 
Heinrich, H. H., Co., New York 
@Hobbs Manufacturing Co., 

Mass. 

@ Industrial Ovens Inc., Cleveland, Ohio 
Inta-Roto Machine Co., Richmond, Va. 
Johnstone Engineering & Machine Co., 

Parkesburg, Pa. 
Lembo Machine Works, Inc., Paterson, 
ae 2 
@Litzler, C. A., Co., Cleveland, Ohio 
® Progressive Machine Co., Inc., Pat- 
erson, N. J. 
Rolis Incorporated, Brooklyn, N. Y. 
Vern Emery Co., Sun Valley, Calif. 
@Waldron, John, Corp., New Brunswick, 
N.J 


Wor ester, 


ROLLS 


A. Calendering and Compounding 
B. Embossing 
C. Printing 


®@ Ackerman-Gould, New York (B) 
@ Acromark Co., Elizabeth, N. J. (C) 
@Adamson United Company, Akron, Ohio 
(A) 
@ Apex Machine Co., College Point, 
(B, C) 
®@ Bolling, Stewart, Co., Cleveland, 
(A) 
Carpenter, L. E. & Co., Wharton, 
(B) 
Chelsea Mills, Div. of Novelty, 
Co., New York (B) 
® Custom Machine & Design, Inc., Akron, 
Ohio (A, B, C) 
@Cylinder Mfg., Co., Hawthorne, N. J. 
(A) 


_ - 
Ohio 
B..2 
BB- 


@ Doven Mach, & Eng, Inc., Chicago (A) 
@Faeco Machine Co., Inc., Paterson, 
Ns de ti. Go 
®@ Farrel-Birmingham Company, 
sonia, Conn. (A, B) 
Greer Industries, Inc., Jamaica, N. Y. 
(A, B, C) 
Haveg Industries, 
Del. (A) 


An- 


Inc., 


Inc., Wilmington, 


@ Industrial Ovens, Inc., Cleveland, Ohio 


(A) 

Inta-Roto Machine Co., Richmond, Va. 
(B, C) 

International Engraving Corp., Cedar 
Grove, N. J. (A, B, CO 

@Lehmann, J. M., Co., Inc., Lyndhurst, 
N. J. (A) 

Lembo Machine Works, Inc., Paterson, 
N. J. (B, C) 
@Production Metal Prod. Co., 
Chicago, Ill. (A) 
Raybestos-Manhattan, 

N. J. (C) 
@Ringler-Dorin, Inc., New York (B) 
@Robbins Plastic Machinery Corp., Elk- 

hart, Ind. (A) 

@Roehlen Engraving Works, 

B. Vo Ue, GF 
@Ross, Charles & Son, Company Bklyn, 

N. Y. (A) 

Ruhrstah| Aktiengesellschaft Henrich- 
shutte, Hattingenruhr, Western Ger- 
many (A) 

@Shaw, Francis & Co., Ltd., Manchester, 

Eng. 

honetinndward, Inc., Newton Upper, 
Mass. (B, C) 

Swan Machine Co., New York, (B, C) 

@Waldron, John, Corp., New Brunswick, 

N. J. (A, B) 

Wolverine Paper Converting Machinery 
Corp., Detroit, Mich. (C) 


Inc., 


Inc., Passaic, 


Rochester, 


@ Indicates Advertiser. 
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SCALES 


(Checkweighing, Compounding, 
Weighing) 


Detecto Scales, Inc., Bklyn, N. Y. 

Electro-Tech Equipment Co., New York 

Exact Weight Scales Co., Columbus, 
Ohio 

Toledo Scale Co., Toledo, Ohio 

Torsion Balance Co., Clifton, N. J. 

Wabash Metal Products Co., Wabash, 
Ind. 


SQUARING SHEARS 


@Niagara Machine & Tool Works, Buf- 
falo, N. Y. 


STATIC ELIMINATORS 


Herbert Products, 
N. Y. 


Inc., Woodhaven, 


TABLES, ELEVATING 


@ Adamson United Company, Akron, Ohio 
Albert, L. & Son, Div. of Bellanca 
Corp., Trenton, N. J. 
Becker & van Hullen, Krefeld 
®@Bolling, Stewart, Co., Cleveland, Ohio 
@Clifton Hydraulic Press Co., Clifton, 
N. J. 
@ Custom Machine & Design, Inc., Akron, 
Ohio 
@French Oil Mill Machinery Co., Piqua, 
Ohio 
Hamilton Tool Co., Hamilton, Ohio 


TESTING APPARATUS 


. Abrasion 
. Accelerated Weathering 
. Conditioning Cabinets 
. Electrical 
. Flow 
. Hardness 
- Heat Distortion 
. Impact 
1. Ovens 
J. Strength 
K. Visual Color Matching 
L. Miscellaneous 


@ Aetna Electronics Corp., Carle Place, 
L. I., New York (D, L) 
PAtias Electric Devices Co., Chicago 
(B, L 
Central 


Scientific Company, Chicago 


Clark Instrument, Inc., Dearborn, Mich. 

Custom Scientific Instruments, Inc., 
Kearny, N. J. (A, L) 

Dice, J. W., Company, Englewood, N. J. 
(D, L) 

Electro-Tech Equipment Co., New York 


Entwistle Manufacturing Corp., Provi- 
dence, R. I. (D) 
Fischer & Porter Co., Hatboro, Pa. (£) 
Fisher Scientific Company, Pitts., Pa. 
» K) 
© Fostoria Pressed Steel Corp., Fostoria, 
Ohio (/) 
Gaunes Engineering Co., Chicago (H) 
@General Electric Co., Apparatus Sales 
Div., Schenectady, N. Y. (D, K) 
Guild Electronics Inc., New York (D) 
Knuth Engineering Co., Chicago (F, /) 
Leeds & Northrup Company, Phila., 
Pa. (D) 
Macbeth Corp., Newburgh, N. Y. (XK) 
Marine Plastics, Clinton, Mass. (D) 
®Microcell, Ltd., Low Dow, England (D) 
Olsen, Tinius Co., Willow Grove, Pa. 


Complete addresses of companies listed appear on pp. 


@ American 


@Scott Testers, Inc., Provid 


(4. C, 27,43, 5) 
Soiltest, Inc., Chicago (/, / 
Tenny Engineering, Inc., Un 
(B,C) 
Testing Machines, Inc., Ney 
C, D, E, F, G, H, 1, J, K, 1 
Thwing-Albert Instrument Co 
Pa., (J,L) 
Torsion Balance Co., Clif; 
(F) 
United States Testing Co., Inc. 10) 
ken, N. J. (A, H, J, L) oe 
Wyzenbeek & Staff, Inc., Chicago (4 


TRAPS, STEAM 


®@ Powers Regulator Co., Skokie, [I]. 
®Sterling, Inc., Milwaukee, Wisc. 


VACUUM EQUIPMENT, HIGH 
(For Cocting, Etc.) 


Beach-Russ Co., New York 

Central Scientific Company, Chi ago 

Consolidated Electrodynamics Corp. 
Rochester Division, Rochester, NY. 

Dorrie Process Co., Inc., Brooklyy 


is Se 
@ Hull-Standard Corp., Abington, Pa. 
@Mercury Industries, Inc., 
N. J. 
N. R. C, Equipment Corp., Newton, 
Mass. 
@Portage Plastics Co., Portage, Wisc. 
Societe De L’Electronique Francaise, 
Asnieres, France 
Vacuum Metalizing Corp., | 
York 


Hillsdale 


1. C., New 


VACUUM PLATING HOLDING 
RACKS 


®@ Conforming Matix Corp., Toledo, Ohic 

@ Finish Engineering Co., Inc., Erie, Pa. 

@Hull-Standard Corp., Abington, Pa. 
Seal Cast Co., Inc., Phila., Pa. 


VIBRATORS 


Stow Mfg., Co., Binghamton, N. Y. 
Syntron Co., Homer City, Pa. 


WEIGH-FEEDERS 


Detecto Scales, Inc., Bklyn, N. Y. 

Exact Weight Scales Co., Columbus, 
Ohio 

Glengarry Equipment Corp., Bay Shore, 
New York 

Machine Factory & Foundry Ltd, 
Netstal/Gl, Switzerland 

New England Engineering & Mfg., Co., 
Worcester, Mass. 

Syntron Co., Homer City, Pa. 


WELDING, PLASTIC 


Agile Corp., Maple Hits., 
Ohio 

fone Plastics Products, Cleveland, 
io 


@Cosmos Electronic Machine Co., New 


York 


@®D & R Plastic Welders, Inc., Hazare 


ville, Conn. 
Guild Electronics Inc., New York 
Richter, Frederic A., Chicago 
—e Electronics Corp., Bklys., 


Societe De L’ Electronique Francaise, 


Asnieres, France 
Weld Plastics, Inc.. Newark, N. J. 
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CUTTING TOOLS 
Routers, Millers, Cutters, Etc.) 


Crucibile Steel Co. of America, Pitts- 


n, a. 
Dele Saw & Tool Co., Louisville, 


Woe a George, Machine Co., Racine, 


Wisc. 
@Kramer, H. W., Co., Inec., Richmond 
Hill ’ N. - 
@Mico Instrument Co., Cambridge, Mass. 
@Plastic Molders Supply Co., Inc., 
Fanwood, N. J. 
Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. 
Radical Cutter Manufacturing Corp., 
Elizabeth, N. J 
Sieburg Industries, Inc., 
Div., New Britain, Conn. 


Tensilkut 


MACHINES, BORING 


Boice-Crane Company, Toledo, Ohio 
Pratt & Whitney Co., Inc., West Hart- 


ford, Conn. 


MACHINES, BROACHING 


Buttondex Corp., New York 
@Cincinnati Milling Machine Co,, 
Cincinnati, Ohio 


MACHINES, DIE SINKING 


@Cincinnati Milling Machine Co., Cin- 
cinnati, Ohio 
@Elmes Engineering Div., American 
Steel Foundries, Cincinnati, Ohio 
®Gorton, George, Machine Co., Racine, 
Wisc. 
Pratt & Whitney Co., Inc., Hartford, 
Conn. 
Preis, H. P., Engraving Machine Co., 
Hillside, N. J. 
®Reed-Prentice Corp., Worcester, Mass. 
Turchan Follower Mach., Co., Dear- 
born, Mich, 
®Watson-Stillman Press Div. Farrel- 
Birmingham Company Inc., Roselle, 
es 


MACHINES, DRILLING 


A. Drill Presses, Multiple Spindle 
B. Drill Presses, Single Spindle 
C, Jig Borers 


Mass. (A, 


Boice-Crane Company, Toledo, Ohio 
(A, B) 


iat Leominster, 


——. 


ates Advertiser. 


® Windsor, 


Commander Mfg., Co., Chicago (A) 

Styaieiechene Co., Milwaukee, Wisc. 
‘Ty 3) 

Hamilton Tool Co., Hamilton, Ohio (A, 
B) 

Ketchpel Engineering Co., West Engle- 
wood, N, J. (A) 


* ae Instrument Co., Cambridge, Mass. 
) 


Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. (C) 


Sommer & Maco Glass Machinery Co 
Chicago, Ill, (A, B) 


MACHINES, DUPLICATING 


® Gorton, George, Machine Co., Racine, 


Wisc. 

Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. 

Preis, H. P., Engraving Machine Co., 
Hillside, N. J. 

Sieburg Industries Inc., Tensilkut Div., 
New Britain, Conn. 

Turchan Follower Mach., Co., Dear- 
born, Mich. 


MACHINES, ENGRAVING 


Lembo Machine Works, Inc., Paterson, 
N. J 


@Mico Instrument Co., Cambridge, Mass. 
— Hermes Engraving Machine Corp., 
Mm. ¥. 


Preis, H. P., Engraving Machine Co., 
Hillside, N. J. 

Techeraft Co., Boston, Mass. 

R. H., Ltd., Chessington, 

England ? 


MACHINES, GRINDING 


A. Grinders, Bench (Bench and Tap) 
B. Grinders, Centerless 

C. Grinders, Internal 

D. Grinders, Portable Hand 

E. Grinders, Surface 

F. Grinders, Universal and Tool 


Bellows Co., Akron, Ohio (D) 
Carborundum Co., Niagara Falls, N. Y. 
(A, B, Cc, D, E, F) 


®@ Cincinnati Milling Machine Co., Cin- 


cinnati, Ohio (B, E, 
Fisher Scientific Company, Pitts., Pa. 
(E) 


® Gorton, George Machine Co., Racine, 


Wis. (F) ; 
Norton Company, Worcester, Mass. (E, 
F 


Pratt & Whitney Co., Ine., West Hart- 
ford, Conn. (C, E, F) 

Royal Master, Inc., Riverdale, N. J. 
B) 

Van Norman Machine Co., Springfield, 
Mass. (B, C, E) 

Wyzenbeek & Staff, Inc., Chicago (D) 


® Gorton, 


® Kramer, 


MACHINES, KELLERING 
Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. 


MACHINES, LATHES 
(Turning, Boring, Etc.) 


Boice-Crane Company, Toledo, Ohio 
Ketchpel Engineering Co., West Engle- 
wood, N. J. 


@ Logan Engineering Co., Chicago 
® Reed-Prentice Corp., Worcester, Mass. 


MACHINES, MILLING 


A. Plain Milling 

B. Rotary Head Milling 
C. Universal Milling 
D. Vertical Milling 


@ Cincinnati Milling Machine Co., Cin- 


cinnati, Ohio (A, C, D 

George, Machine Co., Racine, 
Wisc. (A, C, D) 

Ketchpel Engineering Co., West Engle- 
wood, N, J. (A) 


® Reed-Prentice Corp., Worcester, Mass. 


(C, D) 
Van Norman Machine Co., Springfield, 
Mass. (A, B, C, D) 


MACHINES, PLANING 
AND SHAPING 


Boice-Crane Company, Toledo, Ohio 


Pratt & Whitney Co., Inc., West Hart- 


ford, Conn. 


MACHINES, PROFILING 


®@ Cincinnati Milling Machine Co., Cin- 


cinnati, Ohio 


® Gorton, George, Machine Co., Racine, 


Wisc. 


@ Mico Instrument Co., Cambridge, Mass. 


Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. 

Preis, H. P., Engraving Machine Co., 
Hillside, N. J. 

Sieburg Industries, Inc., 
Div., New Britain, Conn, 

Turchan Follower Mach., Co., Dear- 
born, Mich. 


Tensilkut 


MACHINES, ROUTING 


® Gorton, George, Machine Co., Racine, 


Wisc. 
H. W., Co., Inc., Richmond 
Hill, N 


@Royle, John & Sons, Paterson, N. J. 


Sieburg Industries, Inc., Tensilkut 


Div., New Britain, Conn. 


®@ Standard Tool Co., Leominster, Mass. 











SUPPLIES 


For related editorial information see pp. 650, 818, 890. 





ABRASIVE MATERIALS 


®Acme Scientific Company, Chicago 
Carborundum Co., Niagara Falls, N. Y. 
Chemical Development Corp., Danvers, 
Mass. 
Composition Materials Co., 
York 
Cratex Mfg. 
Calif. 
Hewitt, C. B., & Bros, 
®Kramer, H. W., Co., 
Hill, N. Y. 
Lacrinoid Products 
England 
Lea Manufacturing 
Conn. 
Loed Chemical Corp., York, Pa. 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
®Minnesota Mining & Mfg. 
Paul, Minn. 
Norton Company, Worcester, Mass. 
Raybestos-Manhattan, Inc., Passaic, 
Ne Je 
Scientific Abrasives, Chicago 
Sirotta, Bernard, Co., Brooklyn, N. Y. 
Sommer and Maca Glass tines 
Co., Chicago 
@Tumb-L-Matic, Inc., 
Stamford, Conn. 
Blast Mfg. Co., 


Inc., New 
Company, San Francisco, 


Inc., New York 
Inc., Richmond 
Ltd., 


Essex, 


Co., Waterbury, 


c.. @, 


St. Mary’s St., 


Milwaukee, 


Wagner, Charles A. Co., Phila., Pa 


BAGS, MUL TIWALL PAPER 


Bemis Bros. 
Mo. 

Continental Can Co., Inc., Shellmar- 
Vetner Div., Mt. Vernon, Ohio 

Equitable Paper Bag Co., Inc., Long 
Island City, N. Y. 

Milprint, Inc., Milwaukee, Wisc, 

® Owens-Illinois Glass Company, Toledo, 

Ohio 


Bag Company, St. Louis, 


BAGS, VACUUM AND PRESSURE 


Blossom Mfg., Co., New York 

Continental Can Co, Inc., Shellmar- 
Betner Div., Mt. Vernon, Ohio 

Milprint, Inc. Milwaukee, Wisc. 

Shore Line Industries, Clinton, Conn. 


BELTS, BANDS AND SPECIAL- 
TIES, ABRASIVE 


Cratex Mfg., Company, San Francisco, 
Calif. 
Sommer & Maca Glass Machinery Co., 
Chicago 
BELTS, STAINLESS STEEL 
Metalsmiths Div., Orange Roller Bear- 


ing Co., Orange, N. J. 
Sandvik Steel, Inc., Fair Lawn, N. J. 


@ Indicates Advertiser. 
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® National 


BERYLLIUM FOR MOLDS 
(see Material for Hobs and Molds) 


Manco Products Inc., Melvindale, 


Mich. 


BOXES, CORRUGATED AND 
SOLID FIBRE 


Consolidated Paper Co., Monroe, Mich. 
rell Paperboard Products Co., 
Milwaukee, Wisc. 

Federal Container Corp., Minneapolis, 
Minn. 

Gaylord Container Corp., St. Louis, Mo. 

Growers Container Corp., Salinas, 
Calif. 

Hinde & Dauch, Sandusky, Ohio 

= Container Corp., Indianapolis, 
nd 

Jodee Plastics Co., Brooklyn, N. Y. 

Mankato Paper Box Co., Mankato, Minn. 

@National Vulcanized Fibre Co., Wil- 
mington, Del. 

Oppenheimer Corp., Buffalo, New York 

® Owens-Illinois Glass Company, Toledo, 
Co., Monroe, 


Raisin Paper 


Wabash Fibre Box Co., Terre Haute, 
Ind. 


BOXES, TOTE 


Aacon Industries, Inc., New York 
American Hard Rubber, New York 
Artmore Plastics Corp., Cumberland, 
Maryland 
® Cadillac Plastic 
Detroit, Mich. 
Chemtron Fiber Glass Co., 
Calif. 
Clinwill Plastics, Ine., Buffalo, New 
York 
® Continental-Diamond 
Newark, Del. 
Convoy, Incorporated, Canton, Ohio 
Dura Plastics of New York, New York 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch, Sandusky, Ohio 
Hollywood Plastic Arts, Los Angeles, 
Calif. 

Lewis, G. B. & Co., Watertown, Wisc. 
Vulcanized Fibre Co., Wil- 
mington, Del. 
Somerset Industrial 
Somerville, N. J. 
®Waterbury Companies, Inc., Waterbury, 

Conn. 

Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. 

Wilco Co., Los Angeles, Calif. 


& Chemical Co., 


Elmonte, 


Fibre Corp., 


Designs, Inc., 


BUFFING AND POLISHING 
COMPOUNDS 


®Cadillac Plastic & Chemical Co., 
Detroit, Mich. 
Composition Materials Co., 


York 


Inc., New 


Complete addresses of companies listed appear on pp. 


Harrison & Company, Inc., 
Mass. 
industrial & Domestic Silicone Djs. 
tributor, Reseda, Calif. 
@Kramer, H. W., Co., Inc., R 
Hill, N. Y. 
Lea Manufacturing 
Conn. 
Loed Chemical Corp., York, 
@Lupoline Automatic Peihing Equip. 
ment Corp., Tuckahoe, N. 
® Micron Specialties Co., Chic agi 
Merix Chemical Company, Chicago 
Puritan Manufacturing Co., Waterbury, 
Conn. 
Scientific Abrasives, Chicago 
Sirotta, Bernard, Co., Brooklyn, N. ) 
Wilco Co., Los Angeles, Calif. 


CLAMPS 


Fisher Scientific Company, Pittsburgh, 
Pa. 

International Plastic, New York 

Murray Corp., Towson, Maryland 

Serwell Products Co., Cleveland, Ohi 

Tinnerman Products, Inc., Cleveland, 


Ohio 


Havert 


Co., Waterbury 


CUT-OFF WHEELS 


Carborundum Co., Niagara Falls, N. Y, 

Raybestos-Mahattan, Inc., Passaic, 
N. J. 

Scientific Abrasives, Chicago 

Sommer & Maca Glass Machinery Co., 
Chicago 


DECAL COMANIA 


Aacon Industries, Inc., New York 

Criterion Decalcomania Co., 
New York 

Goodren Products Corp., Englewood, 
N. Jj. 

Midwest Decalcomania Co., Chicag 

Milprint, Inc., Milwaukee, Wisc. 


Inc., 


DRUMS, SHIPPING 


A. Fibre 
B. Metal 


Consolidated Paper Co., Monroe, Mich. 
(A) 
Linden 


Greif Bros., Cooperage Corp., 
hurst, N. Y. (A, B) 


ELECTRODES, HIGH FREQUENCY 
HEAT SEALING 


Allied Engravers, Inc., New York 
@Cosmos Electronic Machine Co. 
New York 
Guild Electronics Inc., New York 
Kabar Manufacturing Corp., New York 
@Mayflower Electronic Devices, Inc, 
Littleferry, N. J. 
Plastic Weldi Corp., Newark, N. J. 
“7 | Plastics, Inc., Newark, 
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FASTENING DEVICES 


(See also Screws) 


Brush Nail Expansion Bolt Co., 
Greenwich, Conn. 
Central Screw Company, Chicago 
Hassall, John, Inc., Westbury, N. Y. 
Palnut Company, Mountainside, i ae 
Paragon Plastic Corp., New York 
Phelps Mfg., Co-, Westport, Conn. 
Tinnerman Products, Inc., Cleveland, 


Unit 


FLEXIBLE MATERIALS FOR 
MOLDS 


Biggs, Carl H., Co., Inc., Los Angeles, 
Call. 
Chemical Development Corp., Danvers, 
Mass. 
® Chemical Products 
jence, R. I. 
@General Tire & Rubber Co., Bolta Prod- 
ucts Div., Lawrence, Mass. 
Houghton Laboratories, Inc., 
a. Be 
Parcloid Chemical Co., Midland Park, 
N. J. 
Ren Plastics Inc., Lansing, Mich. 
®Reynolds Chemical Products Co., Ann 
Arbor, Mich. 
Technicraft Co., Boston, Mass. 
Tylene Plastics, Michigan City, Ind. 


Corp., EK. Provi- 


Olean, 


HINGES, SPECIALTY METAL 


®Geissel Manufacturing Co., Inc., Hill- 
side, N. J. 


HOSE AND TUBING 
(Flexible Metal) 


Flexaust Company, New York 

Orchard industries, Inc., 
Mich. 

Packless Metal Hose, Inc., Mt. Vernon, 
N. Y. 


Hastings, 


INKS 
(For Printing Plastics) 


@Acromark Company, Elizabeth, N. J. 
® Apex Machine Co., College Point, N. Y. 
Bensing Bros., & Deeney, Phila., Pa. 
California Ink Company, Inc., San 
Francisco, Calif. 
Chemical Products Corp., East Provi- 
dence, R. I. 
Entwistle Manufacturing Corp., Provi- 
dence, R. I. 
Garan Chemical Corp., Gardena, Calif. 
International Marking Machine, New 
York 
®irwin, Jewell, & Vinson Co., Dayton, 
Ohio 
ia Finishes, Inc., Jamestown, 
% 7 
ai M. W., Company, Jersey City, 
®Krieger Color Chemical Co., Inc., Los 
Angeles, Calif, 
® Logo, Inc., Chicago 
Markem Machine Co., Keene, N. H. 
Matthews, Jas. H., & Ca, Pitts., Pa. 
Palmer, Homer W., & Co., Chicago 
*Schwortz Chemical Co., New York 
*Stanley Chemical Co., East Berlin, 
Conn. 


® Indicates Advertiser. 


® Entoleter 


®Sun Chemical 
York 


Vansul 


Com, Es %. 


Sales Co., Englewood, 


INSERTS 
Groov-Pin Corp., Ridgefield, N. J. 


Industrial Engineering Service, South 
Easton, Mass. 

Maplewood Companies, 
Ne J, 

Paragon Plastic Corp., New York 

Phelps Mfg., Co., Westport, 


Livingston, 


Conn. 


JOINTS 
(Flexible-Ball, Pipe, Swivel, Revolving) 


Barco Manufacturing Co., 
Ill. 

Chiksan Co., Brea, Calif. 

Rotherm Engineering Co., Inc., Chicago 

Stowe Mfg., Co., Binghaaton, N. Y. 


KNIVES 


(For Granulators and Cutters) 


Barrington, 


@ Taylor, Stiles & Co., Reigelsville, N. J. 


LABELS, PRESSURE SENSITIVE 
(Se!f-Adhesive, for Plastics) 


Aacon Industries, Inc., New York 

Allen Hollander Co., Inc., New York 

Archer Label Co., Los Angeles, Calif. 

Avery Adhesive Label Corp., Monrovia, 
Calif. 

Ever Ready Label, 

Goodren Products 
N. J. 


Belleville, N. J. 
Corp., Englewood, 


@ Hopp Plastics, New York 


Labelon Tape Co., Inc., Rochester, 
= te 


Midwest Decalcomania Co., 

Minnesota Mining & Mfg., 
Paul, Minn. 

Nas-Kay Industries, Phila., Pa. 


Chicago 
Cc, B 


LAMPS, INFRARED 
(See also Drying Equipment) 


Cleveland Process Co., Cleveland, 
Ohio 
Division, Safety Industries 


Inc., New Haven, Conn. 


® Fostoria Pressed Steel Corp., Fostoria, 


Ohio 
North American 
Louis, Mo. 


Electric Lamp, St. 


MASKING PAPER AND TAPE 


Carborundum Co., Niagara Falls, 
N. Y. 

Johns-Manville, New York 

Minnesota Mining & Mfg., 
Paul, Minn. ; 

Permacel Tape Corp., New Brunswick, 


N 


Serwall 


Ce, &. 


Products Co., Cleveland, 


Paper Company, Middletown, 


Williamson Adhesives, Inc., Skokie, 


MATERIAL HANDLING EQUIP- 
MENT 


(Except expendable) 


Tote System, Inc., Beatrice, Neb. 


© Synthetic 


®Du Pont, E. 


SUPPLIES 
MATERIALS FOR HOBS AND 
MOLDS 


(Steel, Beryllium, Etc.) 


Brush Beryllium Company, Cleveland, 
Ohio 

®Cadillac Plastic 
Detroit, Mich. 

Chemical Development Corp., Danvers, 
Mass. 

Crucible Steel Co. of America, Pitts- 
burgh, Pa. 

Latrobe Steel Company, Latrobe, Pa. 


& Chemical Co., 


MATERIALS, MOLD MAKING 


@Bestwall Certain-teed 
Ardmore, Pa. 

Chemical Development Corp., Danvers, 
Mass. 

Chemical Products Corp., 
R. I. 

Crucible Steel Co., of America, Pitts- 
burgh, Pa. 

Elastomer Chemical 


Sales Corp. 


East Prov *» 


Corp., Newark, 


Houghton Laboratories, Inc., Olean, 


®Newbury Industries, Inc., Newbury, 


Ohio 
Plastic Enterprises, College Pt., N. Y. 
Ren Plastics Inc., Lansing, Mich. 


®Schwartz Chemical Co., Inc., New York 


Scientific Abrasives, Chicago 


MOLD CLEANING COMPOUNDS 


Agrashell, Inc., Los Angeles, Calif. 

Chemical Development Corp., Danvers, 
Mass. 

Garan Chemical Corp., Gardena, Calif. 

Merix Chemical Company, Chicago 

Oakite Products, Inc., New York 

Pennsylvania Refining Co., Cleveland, 
Ohio 

Puritan Manufacturing Co., Waterbury, 
Conn. 

Scientific Abrasives, Chicago 

Sirotta, Bernard, Co., Brooklyn, N. Y. 

Products Co., Cleveland, 


Ohio 


MOLD RELEASE AGENTS 
(Mold Lubricants) 


® Advance Solvents & Chemical, Div. of 


Carlisle Chemical Works, Inc., New 
Brunswick, N. J. 

Aries Laboratories, Inc., Long Island 
City, N. Y. 

B. B. Chemical Co., Cambridge, Mass. 

Baker Castor Oil Co., Bayonne, N. J. 


®Barrett, Div. Allied Chemical & Dye 


Corp., New York 


Biggs, Carl H., Co., Inc., L. A., Calif. 


®Borco Chemicals, Inc., Chicago 
®Carbide & Chemicals 


Co., Div. of 
Union Carbide Corp., New York 

Chemical Development Corp., Danvers, 
Mass. 

Dennis Chemical Co., St. Louis, Mo. 

Dow Corning Corp., Midland, Mich. 

1. deNemours, & Co., Inc., 
Wilmington, Del. 

Eveready Pressurized Products, 
Cleveland, Ohio 

Flexcraft Industries. Newark, N. J. 

Garan Chemical Corp., Gardena, Calif. 

Glyco Products Co., Inc., New York 


Inc., 


@ Harwick Standard Chemical Co., Akron, 


Ohio 
Houghton, E. F. & Co., Phila., Pa. 
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SUPPLIES 


Houghton Laboratories, Inc., Olean, 
N. Y. 
Industrial & Domestic 
tributor, Reseda, Calif. 
® Injection Molders Supply Co., Cleveland, 
Ohio 
Johnson, 
Wisc. 
Lami-Plast 
Florida 
@ Logo, Inc., Chicago 
Mallinckrodt Chemical 
Louis, Mo. 
Merix Chemical Company, Chicago 
Minnesota Mining & Mfg. Co., St. Paul, 
Minn. 
Moldrite 
ie he 
@Naugatuck Chemical, Div, 
Rubber, Naugatuck, Conn. 
®Plastic Molders Supply 
Fanwood, N. J. 

Plastics Associates, Pasadena, Calif. 
@ Polyplastex United, Inc., Union, N. J. 

Price Driscoll, New York 

Ren Plastics Inc., Lansing, Mich. 

Reynolds Metals, Co., Plastics Div., 

Grottoes, Va. 

Rezolin, Inc., Santa Monica, Calif. 
®Schwartz Chemical Co., Inc., New York 
® Semet-Sol vay Petrochemical Div., 

Allied Chem. & Dye Corp., New York 

Serwell Products Co., Cleveland, Ohio 

Specialty Products Co., Jersey, N. J. 
®Stanley Chemical Co., East Berlin, 

Conn. 
® Synthetic 
Ohio 

Technicraft Co., Boston, Mass. 
® Thoreson-McCosh, Inc., Detroit, Mich. 

Tylene Plastics, Inc., Michigan City, 

Ind. 


Silicone Dis- 


S. C. & Son, Inc., Racine, 


Products Co., Tampa, 


Works, St. 


Products Co., Providence, 


of U. S, 
Co., 


Inc., 


Products Co., 


Cleveland, 


OIL, HEAT TRANSFER AND 
HYDRAULIC 


®Carbide & Chemicals Co., Div. of 
Union Carbide Corp., New York 
®Dow Chemical Co., Midland, Mich. 
Dow Corning Corp., Midland, Mich. 
Houghton, E. F. & Co., Phila., Pa. 
Pennsylvania Refining Co., Cleveland, 
Ohio 
Union Oil Co. of 
Angeles, Calif. 


Los 


California, 


PACKING, HYDRAULIC 


Garlock Packing Company, Palmyra, 
Y 


Houghton, E. F. & Co., Phila., Pa. 
Johns-Manvill, New York 
@M & N Modern Hyraulic Press, Clifton, 

N. J. 

Parker Appliance Company, Cleveland, 
Ohio 

Raybestos-Mahattan, 
N. J. 


Inc., Passaic, 


PARTICLE BOARD 


Weyerhaeuser Sales Co., St. Paul, 
Minn. 
Wynnewood Products Co., Jacksonville, 


Texas 


@ Indicates Advertiser. 
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PARTITIONS, PACKAGING 


Artmor Plastics 
Maryland 

Cornell Paperboard Products Co., Mil- 
waukee, Wisc. 

Federal Container Corp., Minneapolis, 
Minn. 

Hinde & Dauch, Sandusky, Ohio 

River Raisin Paper Co., Monroe, Mich. 

Wabash Box Co., Terre Haute, Ind. 


Corp., Cumberland, 


PIPE JOINT COMPOUNDS 


American Hard Rubber, New York 
Atlas Mineral Products Company, Mertz- 
town, Pa. 
®Chemical Products Corp., East Prov., 
R. I 
Dennis Chemical Co., St. Louis, Mo. 
Garlock Packing Co., Palmyra, N. Y. 


Haveg Industries, Inc., Wilmington, Del. 


Lake Chemical Co., Chicago 
Parker Appliance Company, Cleveland, 
Ohio 
®Reynolds Chemical Products Co., Ann 
Arbor, Mich. 


PURGING COMPOUNDS 


Amco Plastic Materials, Inc., Brooklyn, 
Me Be 
@American Molding Powder & Chemical 
Corp., Brooklyn, N. Y 
®@Gering Products, Inc., Kenilworth, N. J. 
@l\njection Molders Supply Co., Cleve- 
land, Ohio 
Merix Chemical Company, Chicago 
Multiplastics-Inc., Wallingford, Conn. 
®Plastic Molders Supply Co., Inc., Fan- 
wood, N. J. 
® Semet-Sol vay Petrochemical Div., 
Allied Chem. & Dye Corp., New York 
Scientific Abrasives, Chicago 
Wasco Products, Inc., Cambridge, Mass. 


RELEASE PAPERS 


American Combining Corp., Rockaway 
Beach, Queens, N. Y. 
@Endura Corp., Quakertown, Pa. 
@ Mosinee Paper Mills Co., Mosinee, Wis. 
Newark Paraffine & Parchment, Newark, 
N. J. 
Paterson Parchment 
Bristol, Pa. 
@Riegel Paper Corp., New York 
Sorg Paper Company, Middletown, Ohio 


Paper Company, 


ROLL LEAF 
(Stamping Foil) 


@Acromark Company, Elizebeth, N. J. 
Admiral Coated Prods., Inc., Bklyn., 
ae & 
@ Apex Machine Co., College Point, N. Y. 
@ Gane Bros., & Lane, Inc., Chicago 
@Generai Roll Leaf Mfg. Co., Elmhurst, 
i SA 
Gravert, R. W., Inc., New York 
Griffin, Campbell, Hayes, Walsh, Inc., 
New York 
@Kingsley Stamping Machine Co., Holly- 
wood, Calif. 
Metallizing Products Co., Norwalk, 
Conn. 
@Olsenmark Corp., New York 
®Peerless Roll Leaf Co., 
City, N. J. 
Reichel Paper Corp., New York 
Swift, M. & Sons, Inc., Hartford, Conn. 


Inc., Union 


ROLLERS, FOR ROLLER 
COATING 


®@ Apex Machine Co., College Poini, \ 
® Cylinder Mfg., Co., Hawthorn , N 
® Finish Engineering Co., Inc., y 
Inta-Roto Machine Co., Richmond, y, 
Lembo Machine Works, Inc., Pa erece. 
N. J. / 
®Roehlen Engraving Works, Inc., 
ester, N.Y 
Stowe-Woodward, 
Falls, Mass. 


Inc., Newton 


SAW BLADES 


Disston, Henry Division, H. K. Porte, 
Company, Inc., Phila., Pa. 
Do All Company, Des Plaines, |||, 
@ Forrest Mfg. Co., Rutherford, N. J 
@Lemmon & Snop, Grand Rapids, Mich, 
Radical Cutter Manufacturing Corp. 
Elizabeth, N. J. 
Simonds Saw & Steel Co., Fitchburg 
Mass. 


SCREWS 


(Drive, Thread Cutting, Thread 
Forming) 


Central Screw Company, Chicago 
Electro-Chemical Products 
Cleveland, Ohio 
Hassall, John Inc., Westbury, N. Y. 
@Johnson Manufacturing Co., Chippewa, 
Wisc. 
Paragon Plastic Corp., New York 
©Parker-Kalon Div., General American 
Transportation Corp., Clifton, N. J, 
Southern Screw Company, Statesville, 
N. Carolina 


Corp., 


SCREWS EXTRUDER 


® Davis-Standard, Div. of Franklin Re- 
search, Mystic, Conn. 
Fabbrica Prodotti Thermoplasitici 
Carlo Pasquetti, Varese, Italy 
@Killion Tool Mfg., Co., Verona, N. J. 


SPRAY PAINTING FIXTURES 


Binks Manufacturing Company, Chicago 
® DeVilbiss Company, Toledo, Ohio 
@ Finish Engineering Co., Inc., Erie, Pa. 
Fiore, Wm, H., Bklyn., N. Y. 
Houghton Laboratories, Inc., 
Ne ke 
Pareagon Plastic Corp., New York 
Serwell Products Co., Cleveland, Ohio 
W &ACo., Inc., Attleboro, Mass. 


Olean, 


TAPS 


Bath, John & Company, Inc., Worcester, 
Mass. 

Bay State Tap & Die Company, Mans- 
field, Mass. 

Hypro Tool Company, 
Mass. 


New Bedford, 


TOOLS, CARBIDE TIPPED 


Allegheny Ludlum Steel Corp., Pitts 
burgh, Pa. 
@Forrest Mfg., Co., Rutherford, N. J. 
®Kramer, H. W., Co., Inc., Rich. Hill, 
Ra: Ye 
Maplewood Companies, Livingston, N. J. 


Complete addresses of companies listed appear on pp. 1123-1149 





@Acr 
@Acr 


Porter 


-Orp., 


Orp., 


Re- 


Bitici 


agi 
Pa. 


an, 


TUBES, H. F. ELECTRONIC 


Guild Electronics Inc., New York 


TUMBLING MEDIA 
(Pegs and Compounds) 


Carborundum Co., Niagara Falls, N. Y. 
@Chemical Products Corp., East Prov., 
ou Mfg. Company, San Francisco, 
Calif. 
Harrison & Company, 
Mass. 
@Kromer, H. W., Con, 
Hill, N. Y. 
Lacrinoid 
England 
Lea Manufacturing Co., Waterbury, Conn. 
Leod Chemical Corp., York, Pa. 
Lignum Chemical Works, L.I.C., N. Y. 
@Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe N., Y. 
Minnesota Mining & Mfg., Co., St. Paul, 
Minn. 
Merix Chemical Company, Chicago 
Oakite Products, Inc., New York 


Haverhill, 


Inc., 


Inc., Richmond 


Products Ltd, Essex, 


Puritan Manufacturing Co., Waterbury, 
Conn. 

Scientific Abrasives, Chicago 

Sirotta, Bernard, Co., Brooklyn, N. Y. 

Tumble-Buff Laboratories, Inc., Ja- 
maica, N. J. 

@ Tumb-L-Matic, Inc., St. 

Stamford, Conn. 


Mary’s St., 


TUNGSTEN 


Bergen Wire Rope Co., Lodi, N. J. 
@Sylvania Electric Products, Inc., To- 
wanda, Pa. 


VALVES 


A. Diaphragm Control 
B. Fittings, Hydraulic 
C. Fittings, Pneumatic 


Airmatic Valve, Inc., Cleveland, Ohio 
(A) 

American Hard Rubber, New York (A, 
&. ¢ 

Askania Regulator Co., Chicago (A, B, 
Cc) 


SUPPLIES 


® Blackhawk Molding Co., Inc., Addison, 
Ill. (A) 
Bradley & Turton Ltd., Kidderminster, 
U. K. (B) 
®Clifton Hyraulic 
N. J. (B, C) 
®Dunning & Boschert Press Co., Inc., 
Syracuse, N. Y. (B) 
Greer Industries, Inc., Jamaica N. Y. 
(B) 
Hanna Engineering Works, Chicago (5, 
’) 


Press Co., Clifton, 


Parker Appliance Company, Cleveland, 
Ohio (B, C) 
@Powers Regulator Co., Skokie, Ill. (A) 
@Taylor Instrument Co., Rochester 1, 
N. Y. (A) 


WIPE-IN PAINTS 
(Stick Form) 
®D & R Plastic Welders Inc., Hazard- 
ville, Conn. 


Lake Chemical Co., Chicago 
Markal Co., Chicago 








SPECIALIZED SERVICES 





APPLIED DECORATIONS 
ON PLASTIC 


A. Dyeing 
B. Engraving 
C. Etching 
D. Flocking 
E. Gold Leaf Stamping 
F. Marking 
G. Metal Inlaying 
H. Silk Screening 
1. Spraying 
A & B Plastics, Seattle, Wash. (A, B, 
F, G, H, I 
Aacon Industries, Inc., Brooklyn, N. Y. 
(A, B, C, D, &, F, 6, 2, fh 
Accurate Gold Stamping Co., Inc., New 
York (E) 
@Ace Plastic Co., Jamaica, N. Y. (£) 
Acme Laminating & Plastics Co., De- 
troit, Mich. (E, H, J) 
Acme Plastic Products 
Horsham, Pa. (E, F) 
@Acme Scientific Co., Chicago, Ill. 
era us Co., Elizabeth, N. J. (B, C, 


Ceo, 


Inc., 


Admiral Plastics Corp., Brooklyn, N. Y. 

(E, H) 

Allied Engravers, Inc., New York (B, C) 

Allied Engraving & Stamping Co., Buf- 
falo, N. Y. (B, E, F) 

American Combining Corp., 
N. Y. (A, E, A, D 

“—etplonte Co., Flint, Mich. (B, E, F, 


Queens, 


Amston Plastic Engineering Co., Am- 
ston, Conn, (B) 


@ Indicates Advertiser. 


Aquador Plastics, Inc., Brooklyn, N. Y. 
(H) 

Art wwe, Co., North Bergen, N. J. 

Art Plastic Mfg. Co., Los Angeles, 
Calif. (E, F, H) 

Artmor Plastics 
Maryland (B) 

Atkins & Merrill, Inc., South Sudbury, 
Mass. (A, B, F, H, JD 

aD Plastics, Inc., Little Ferry, N. J. 

) 

Augusta Plastics, Inc., Bronx, N. Y. 

(E, H) 
@Barron, J. E., Plastics, Inc., Cincin- 

nati, Ohio (B, E, F, H, D 

Becwar Manufacturing Corp., Addison, 
Ill. (E, F, G) 

Berkander, George F., Inc., Providence, 
R. I. (E, 1) 

Bernard Plastics Molding Corp., Long 
Island City, N. Y. (E) 

ew Molding Co., Inc., Addison, 

Ill. (E) 


Blackwell! Plastic Molding Co., Inc., 
Houston, Texas (£) 
@Bolta Products Div., General Tire & 
Rubber Co., Lawrence, Mass. (H, /) 
@ Boonton Molding Co., Boonton, N. J. 
(E, F, H, 1) 
Borkland Mfg. Co., Marion, Ind. (E, H, /) 
Bricmar Manufacturing Corp., New York 
(H, |) 
Bridgeport Molded Products, Inc., Fair- 
field, Conn. (E, J) 
Brilhart Plastics Corp., Mineola, N. Y. 
(F) 
Brook Molding Corp., Norwood, Mass. 
(A, E, H, I 


Corp., Cumberland, 


Bruce Molded Plastic Prod., Pittsburgh, 
Pa. (E, F, H) 
@Byrd Plastics, Inc., Erie, Pa. (E, H) 
@Cadillac Plastic & Chemical Co., De- 
troit, Mich. (B, E, H) 
Calabro Plastics, Upper Darby, Pa. 
(B, E, H) 
Campro Co., Canton, Ohio (E, F, H, J) 
Capitol Plastics Co., Inc., Lansing, 
Mich. (H, J) 
Carolina Plastics Co., Charlotte, N. C. 
(B, E, F, H, D 
i L. E., & Co., Wharton, N. J. 


®@ Carroll, J. B., Co., Chicago (C, E, F, H) 
con's, Plastics Co., Fitchburg, Mass. 
E 


Chaney Plastic Molding Co., Denver, 
Colorado (E, F) 

Chatelain Plastics, Findlay, Ohio (B, E) 

Chelsea Mills, Div. of Novelty BB-Co., 
New York (//) 

oun Price Tag Mfg. Co., Chicago 

Church, C. F., Div. of American-Stand- 
ard, Holyoke, Mass, (E, /) 

Clear View Plastics Corp., 
Bluff, Miss. (A, E, H, I 

Clinwill Plastics, Buffalo, N. Y. (£) 

Colorite Buttons, New York (A, B) 

— Unlimited, Los Angeles, Calif. 
A) 

Colt’s Plastics Co., 
Conn, (E, F, H, I 


Colin-Friedman Co., Springfield, N. J. 
(E, F, H) 

Commonwealth Plastics 
minster, Mass. (/) 


Poplar 


Inc., Hartford, 


Corp., Leo- 


@Como Plastics, Inc., Columbus, Ind. 


(E, F, CG, A, N) 
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SPECIALIZED SERVICES 


Conn-Craft Co., Waterbury, Conn. (B, £) 
Conneaut Rubber & Plastics Co., Con- 
neaut, Ohio (C, E, F) 
®@Connecticut Plastic Products Co., 
Inc., Waterbury, Conn. (A, B, C, D, 
E, F, G, ) 
® Continental-Diamond Fibre Corp., New- 
ark, Del. (B, E) 
Continental Plastics, Oklahoma City, 
Okla. (/) 
Cowan Boyden Corp., Providence, R. I. 
(E, 4, D 
Crook, William A,, Co., Inc., Watertown, 
Mass. (B, E) 
Cruver Mfg. Co., Chicago (E, H, /) 
Crystalx Corp., Lenni Mills, Pa. (B,F,H) 
Curbell, Inc., Buffalo, N. Y. (B, H, J 
Curry Arts Molding Laminating Co., 
Scranton, Pa. (E, H) 
@Danielson Manufacturing Co., Daniel- 
son, Conn, (A) 
Darnell Manufacturing Co., Orange, Va. 
(E) 
®@Davies, Harry, Molding Co., Chicago 
(E, F) 
Dayton Plastics, 
(B, H) 
Dec-Art Process Co., Inc., New York 
(A, D, H, D 
Denver Plastics, 
(E, H, D 
Dornbusch & Co., Krefeld, Germany (B) 
Dura Plastics of New York, New York 
(B, H, I 
@Emeloid Co., Inc., Hillside, N. J. (D, 
E, F,H, 
——— Plastics Corp., Bronx, N. Y. 
H) 
Engineering Nylon Products, Inc., South 
Bend, Ind. (A) 
Entwistle Manufacturing Corp., Provi- 
dence, R. I. (F) 
one Plastic Co., Madison, Wisc. 


Inc., Dayton, Ohio 


Inc., Golden, Col. 


Eyelet Specialty Co., Waterbury, Conn. 


Fabri-Kal Corp., Kalamazoo, Mich. (E, 
F, H, 1 

Farrington Texol Corp., Walpole, Mass. 
(A) 


Fawn Plastics Co., Inc., Baltimore, Md. 
(E, F, H, D 

® Federal Tool Corp., Chicago, Ill. (Z, H) 

Felsenthal, G., & Sons, Chicago (E, F, 


H,D 
Fiberoid Doll Products Corp., Bronx, 
N. Y. (J) 
Flexible Products Co., Marietta, Ga. 
(H, ) 
Forbes Products Corp., Rochester, N. Y. 
Franklin Plastics, Inc., Franklin, Pa. 
(E) 
Fried Novelties, Brooklyn, N. Y. (£) 
Garray Plastics Co., Inc., Kearny, N. J. 
© General Plastics Corp., Marion, Ind. 
(H, 1 
@General Tire & Rubber Co., Marion, Ind. 
H,D 


Gits Melding Corp., Chicago (B, E, F, 
i) 


Gladwin Plastics, Inc., Atlanta, Ga. 
(B, E, H, D 

Glass, Harry H., & Bros., New York 
(B, F) 

Glassoloid Corp. of America, Clifton, 
N. J. (A, D 

®@Glidden Co., Cleveland (D, H, J) 

Gomar Manufacturing Co., Inc., Linden, 

N. J. (A) 


@ Indicates Advertiser. 
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Complete 


® Morningstar, 


Gotham Plastic Corp., Bronx, N. Y. 
(A, E) 

Great Lakes Plastic Co., Buffalo, N. Y. 
(B) 

Grant & Roth Plastics, Inc., Portland, 
Oregon (E) 

Haas Corp., Memdon, Mich. (E, J) 

Hake Manufacturing Co., Inc., Roanoke, 
Va. (E) 

Har-E-Dan Engravers, Brooklyn, N. Y. 
(B, E, F) 

Hathaway Kraemer, Ltd., Kitchener, 
Ontario, Canada (B, E, F, H, J) 

Hero Mfg. Co., Inc., Middleboro, Mass. 
(A, E) 

Homalite Co., The, Wilmington, Dela- 
ware (F, H) 

Ideal Gold Stamping Co., New York 
(E, F, A) 


@ldeal Plastics, Div. Ideal Toy Corp., 


Hollis, N. Y. (E, J) 

Imperial Industries, Inc., Wayne, Michi- 
gan (B, H, 1) 

Industrial Sales Engineers, New York 
(B, E, F, H, Nh 

Insulating Fabricators of New England, 
Inc., Watertown, Mass, (B, C, H 

International Engraving Corp., Cedar 
Grove, N. J. (B) 

International Marking Machine Company, 
New York (F) 

International Plastic, New York (A, B, 

Jersey Plastic & Die Casting Co., Irving- 
ton, N. J. (E) 

Jodee Plastic Co., Brooklyn, N. Y. 
(B, F, H) 

Jupiter Plastics, Inc., Pittsfield, Mass. 


Just Plastics, Inc., New York (B, E, H) 

Kaye Plastics Corp., New Brunswick, 
N. J. (E, F, D 

Kerr, R. W. Plastic Co., 
Nebraska (B, E, F, H, I) 

Kerrco Products, Lincoln, 
(B, E, F, H, 1) 


Hastings, 


Nebraska 


@Kingman, E. B.,Co., Inc., Leominster, 


Mass. (E, F, /) 
Klise Manufacturing Company, Grand 
Rapids, Mich. (E, H) 


@Krieger Color & Chemical Co., Inc., 


Los Angeles (A) 
Kuhiman Piesties Co., 
City, Mo. (EZ, H, I) 
Kean Segeoen Nashville, Tenn. 

a» H, 
Laminated Sheet Products Corp., Nor- 
wood, Mass. (A, B, E, F, H) 
Leathertone, Inc., Boston, Mass. (D, H) 


Inc., Kansas 


@Lincoln Molded Plastics, Inc., Circle- 


ville, Ohio (A, B, E, H, D 
Linehan and Company, Dallas, Texas (/) 
Long, Thomas J., Inc., Carle Place, 
New York (8B, F, H, I) 
quer William C., Eddington, Pa. 
) 


Lurie Plastics, Inc., Colonial Heights, 
Va. (E, 

MacDonald Manufacturing Company, New 
Baltimore, Mich, (E, c Nh 

Majestic Creations, Woodside, 
N. Y. (H, D 

—— Paper Box Co., Mankato, Minn. 


Manhattan & Electronic Die Co., New 
York (B) 
Marbek Inc., Brooklyn, N. Y. (/) 


@Mimosa Corp. Cardinal Div., Evans- 


ville, Ind. (A,B,C,D,E,A,D 
The Corporation, Cam- 
bridge, Mass. (E, /) 


Motson, J. Frank Co., Flourtown, Penna. 


, A, 


addresses of companies listed appear on pp. 


@ Michigan Plastic Products, Inc., ( 
Haven, Mich, (E, H, J) 
Michigan Panelyte Molded P| 
Inc., Dexter, Mich. (E, F, |) 
®@Mico Instrument, Cambridge, Mass. (2 
Midwest Decalcomania Co., Chicay, 
(D, H) ; 
Mitchell Plastics, Inc., Owosso, Mich 
(E, G, H, 1) 
Modern Molders, Kenilworth, N. J, (7) 
Modern Plastic Co., Los Angeles (E£ ?D 
@Molded Products, Division of Admiral 
Corp., West Chicago (A, B, E, F, /) 
Monaplastics, Inc., Asad Ralf Conn, 
im 8, F,.- & 
—s Corp., Cambridge, Mass. 
Name Plate Products Co., Philadelphia 
Pa. (B, Cc, E, F, A, 1) 
Nas-Kay Industries, Philadelphia, Pa, 


sTand 


astics, 


National Vacuum Platers, Inc., Phila. 

delphia, Pa. (/) 
@New Hermes Engraving Machine Corp,, 

New York (B) 

Newcraft Mfg. Corp., Long Island City, 
N. Y. (E, F, H, I) 

Niagara Plastics Co., Inc., Erie, Penna, 
(e F, 1) 


Nichols Products Co., Inc., Moores- 
town, N. J. (E, 

Niles Corporation, South Bend, Indiana 

Norco Plastic Inc., Milwaukee, Wisc, 
(B, D, E, H, 1) 

Pacific Plasti-Fab Corp., San Carlos, 
Calif. (B, H, D 

Paragon Plastic Corporation, New York 
(A, B, E, F, H, I 

Pathway Plastic Corp., Mt. Vernon, 
N. Y. (A, 6) 

Peerless Mfg. & Distributing Company, 
Inc., Waukesha, Wisc. (E, H, 

Perfex Plastics, Inc., Chicago (£, /) 

Perma Seal Plastic Products Co., St. 
Paul, Minn. (£) 

Permanent Label Corp., 
Me. de Ueda oe 

Perry Plastics, Inc., Erie, Pa.(£,F,H,/) 

Pioneer Valley Plastics Co., Chicopee, 
Mass. (E, f, H) 

Plast-Ad Mfg. Co., South Bend, Indiana 
(A, B, F, H, ND) 

Plasti-Chemical Corp., Miami, Fla. (£) 

Plastic Center, Rochester, N. Y. (8) 

Plastic Embedments Co., Inc., Attle- 
boro, Mass. (B, D, E, H) 

Plastic Fabricators, New York (8) 

Plastic Inlays Corp., Summit, N. J. (A, 
D, E, F, G, H, 


“ine Innovations, Inc., Yonkers, 


Bloomfield, 


Plastic Masters, Inc., New Buffalo, 
Mich. (A, E, D 

Plastic Suppliers & Manufacturers, 
Baton Rouge, La. (B) 

Plastic Toys Corporation, Byesville, 
Ohio (H, J) 

Plasticraft Manufacturing Co., Keamy, 
N. J. (E, F, H, D 


Inc., Colorado 


Plasticrofts, Denver, 
Plastics Center of Texas, San Antonio, 
Texas (B, E, F, D 
Plastics, Inc., St. Paul, Minn. (B,E,F,H) 
Plastics, Laminates & Fabrics, Inc, 
Chicago (B, D, E, F, H, D 
@Plaxall, inc., Long Island City, N. Y. 
(D, E, H, I) 
@ Plymouth Fibres, Inc., Brooklyn (D) 
@Polymer Corp., The, Reading, Pa. (4) 
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Polymold Plastics, Inc., Chicago (A, 
B, E, F, H, I) 
@Polyplastex United, Inc., Union, N. J. 
(H, |) 
@Polyenco, Inc., Reading, Pa. (A) 
Premier Plastics Co., Milwaukee, Wisc. 
(B,C, E, F, 6, &, f 
Premier Plastic Mfg. Co., Minneapolis, 
Minn. (B, E, H, J) 
Presco Plastics, 
(A, E, 2) 
Printloid Plasties, Inc., New York (B, 
E,H#,D 
Product _ eg & Development Co., 
Hopkins, Minn. (£) 
Pyramid Industrial Finishing Co., New 
York (/) 
Randolph Products Co., Carlstadt, N. J. 
(A, A) 
@Rayon Processing Co., The, of R. I., 
Pawtucket, R. I. (D) 
Reinhardt, J. A. & Co., Mountainhome, 
Pa. (B, H) 
Reinhardt Plastics Company, Denver, 
Colorado (A, D, E, I) 
Reynolds Plastics, Inc., Walled Lake, 
Mich. (B, E£) 
@Ringler-Dorin, Inc., New York (B) 
@Rogan Bros., Skokie, Ill. (B, E, F) 
Romar Plastics, Inc., St. Charles, III. 
(E, G) 
Royal Mfg. Co., Inc., Prescott, Arizona 


Milwaukee, 


Wisc. 


@Santay Corporation, Chicago (E, F, H, /) 
Schaake, A. J. Co., St. Paul, Minn. (B) 
Sealy Plastics Corp., Rockville, Conn. 

(E, F) 
Shoe Form Co., Inc., Auburn, N. Y. 
(E, F,D 
@Sierra Electric Corp., Gardena, Calif. 
(B) 
@Silleocks-Miller Co., The, Maplewood, 
N. J. (A) 
@Sinko, Mfg. & Tool Co., Chicago (E, F, 
G, H, I) 
South Salem Studios, South Salem, N. Y. 
(B, H, I) 
Southeastern Plastics, Inc., Portsmouth, 
Va. (B, E, I) 
Southeastern Sales Corp., St. Peters- 
burg, Fla, (B, D, H, I) 
Southern Plastic Products Co., Riviera 
Beach, Fla. (H, /) 
Specialties Imprinting Co., Cleveland, 
Ohio (E) 
Sperzel Company, Minneapolis, Minn. 
Springfield Fabricators, Inc., Spring- 
field, N..J. (E, A) 
Star Mfg. Co., Little Ferry, N. J. (B) 
Stensgaard, W. L. and Associates, Inc., 
Chicago (D, H, I) 
Stimsonite, Div. Elastic-Stop Nut Corp. 
of America, Chicago (H#) 
Stricker, Carl, Bloomfield, N. J. (B) 
Sun Plastics, Inc., Cuyahoga Falls, 
Ohio (A, E, J) 
®Superior Plastics, Inc., Chicago (EZ, F, 


Swenson, V. H. Co., Inc., Arlington, 
N. J. (B, E, F, I) 

Syracuse Plastic Molders, Syracuse, 
N. Y. (E, F, G, H, D 

®Sylvania Electric Products, Inc., War- 

ren, Pa. (G, H, I) 

Technicraft Co., Boston, Mass. (B) 

Thermeld Corporation, Manlius, N. Y. 
(D, E, H, 1) 

Timely Products Mfg. Co., Des Moines, 
lowa (B, D, E, F, A, 1) 

Transplastics Fabricating Co., Boston, 
Mass. (B, E, H) 


_ 


@lIndicates Advertiser. 


Tri-State Plastic Molding Company, 
Henderson, Ky. (E, H, /) 

Tulsa Plastics, Tulsa, Okla. (B, E, H) 

Tumble-Buff Laboratories, Inc., Ja- 
maica, N. Y. (E) 


SPECIALIZED SERVICES 


Chemtron Fiber Glass Co., El Monte, 
Calif. 

Clearfloat, Inc., Attle, Mass. 

Conneaut Rubber & Plastics Co., Con- 
neaut, Ohio 


@ 20th. Century Plastics Co., Chicago (E, @Danielson Manufacturing Co., Daniel- 


F, G, H, I) 
United Mask & Nov. Co., Inc., Glendale, 
N. Y. (H) 


U.S. Plastic Molding Corp., Wallingford, 
Conn, (E) 
Vac-Art, Incorporated, Bay City, Mich. 
(E, F, H, 1) 
@Vacuum Plastics Corporation, Colum- 
bus, Ohio (H) 
Vavrik-Industrial Design, Louis, Ross- 
ford, Ohio (H) 
Vogel Mfg. Company, The, Bridgeport, 
Conn, (E, 
W & A Co,, Inc., Attleboro, Mass. (A, 
B, C, E, F, 1) 
— Plastic Co., Sacramento, Calif. 
Waltco Products, Inc., Chicago (H) 
Washington Plastic Co., Sharon, Pa. 
(A, I) 
@Waterbury Companies, Inc., Waterbury, 
Conn, (E, F, /) 
Welch Plastics & Mfg. Co., Inc., Colum- 
bus, Ohio (E, F, © H, h 
“ Edge Plastics, Inc., Newark, N. J. 
Westlake Plastics Lenni 
Mills, Pa. (B, F) 
Westmoreland Plastics Co., Inc., La- 
trobe, Pa. (F, G, /) 
Willson Camera Co., Inc., Havertown, 
Pa. (H) 
Zenith Plastics Co., Ypsilanti, Mich. (B) 


ABRASIVE FORMING 


@Ace Plastic Co., Jamaica, N. Y. 
Industrial Plastic Supply Div., W. Hart- 
ford, Conn. 
®Keolyn Plastics, Inc., Chicago 
@ Orange Products, Inc., Orange, N. J. 
Plax Corp., Hartford, Conn, 
Premier Plastics Co., Milwaukee, Wisc. 
Scientific Abrasives, Chicago 
Tumble-Buff Laboratories, 
maica, N. Y. 


Company, 


‘ 
Inc., Ja- 


BLOW MOLDING 


Continental Can Co., Millsplastic Div., 
Chicago 
Imco Container Corp., Kansas City, Mo. 
Plax Corp., Hartford, Conn. 
@Precision Extruders, Leominster, Mass. 
Royal Plastics Co., Prescott, Arizona 
Wheaton, T. C. Co., Mays Landing, N. J. 


CASTING 


A & B Plastics, Seattle, Wash. 

Aacon Industries, Inc., Brooklyn, N. Y. 
@ American Agile Corp., Maple Hts., Ohio 

Aries Laboratories, !nc., Long Island, 


KN, ¥. 
Atkins & Merrill, Inc., South Sudbury, 
Mass. 
Atlas Plastics, Inc., Buffalo, N. Y. 
Bacon & Weber, Chicago 
Ber-Design Associates, Irvington, N. J. 
®@ Boonton Molding Co., Boonton, N. J. 
@Cadillac Plastic & Chemical Co,, De- 
troit, Mich. 
Calabro Plastics, Upper Darby, Pa, 
Capitol Plastics Co., Inc., Lansing, 
Mich, 
®@ Cast Optics Corp., Hackensack, N. J. 
Chemical Development Corp., Danvers, 
Mass, 


son, Conn. 

Emerson & Cuming, Inc., Canton, Mass. 

Engineering Nylon Préducts, Inc., South 
Bend, Ind. 

Everlite Corp., Seattle, Wash. 

Fawn Plastics Co., Inc., Baltimore, Md. 

Fiberoid Doll Products Corp., Bronx, 
Ms Te 

Foam King, Inc., Bronx, N. Y. 

Greer Industries, Inc., Jamaica, N.Y. 

Hes Electrical Manufacturing Corp., FE] 
Monte, Calif. 

Industrial Sales Engineers, New York 

International Plastic, New York 

Kerr, R. W. Plastic Co., Hastings, 
Nebraska 

Kerrco Products, Lincoln, Nebraska 

Libo Plastics Co., Milwaukee, Wisc. 

Manco Products, Inc., Melvindale, Mich. 

@ Microcell, Ltd., Low Dow, England 

Multiplastics, Div. of Curd Enterprises, 
Addison, Ill. 

Niles Corporation, South Bend, Indiana 

Omaha Plastics Co., Omaha, Nebraska 

Paragon Plastic Corporation, New York 

Plastic Embedments Co., Inc., Attle- 
boro, Mass. 

Plast-Ad Mfg. Co., South Bend, Ind. 

Plasticrafts, Inc., Denver, Colorado 

Plastic Pigment Co., Inc., Long Island 
City, N. Y. 

Precision Coating Co., Inc., Needham, 
Mass. 

Production Aid, Inc., Middletown, Ky. 

Reinhardt Plastics Company, Denver, 
Colorado 

Ren Plastics, Inc., Lansing, Mich. 

Reynolds Plastics, Inc., Walled Lake, 
Mich, 

Sarcol Foundry & Pattern Corp., Chicago 

Skeist Laboratories, Newark, N. J. 

South Salem Studios, South Salem, N. Y. 

Springfield Cast Products, Inc., Spring- 
field, Mass. 

Starlite Plastic Co., Kenmore, N. Y. 

Technicraft Co., Boston, Mess. 

Wasco Products, Inc., Cambridge, Mass. 

Washington Plastics, Inc., Sharon, Pa. 


CONSUL TANTS 


A & B Plastics, Seattle, Wash. 
Achille G. Bureau, New York 
Acme Plastic Products Co., 
Horsham, Pa. 
Airconductors, Compton, Calif. 
@Akron Presform Mold Co., Coyahoga 
Falls, Ohio 
Al-Be Industries, Bell Garden, Calif. 
— Materials, Inc., Brooklyn, 
® American Agile Corp., Maple Hts., Ohio 
American Molded Fiberglass Co., Pater- 
son, N. J. 
® Anorgana, G. M. B. H., New York 
— Engineering Associates, Brook- 
yn, N. Y. 
Applied Plastics Co., Inc., El Segundo, 
Calif. 
Aquador Plastics, Inc., Brooklyn, N. Y. 
Aries, R. S. & Associates, New York 
Arnkurt Associates Engineers, New 
York 
Art Plastic Mfg. Co., Los Angeles, 
N.J 


Inc., 


Artmer Plastics Corp., Cumberland, 
Maryland 


1061 





SPECIALIZED SERVICES 


Atkins & Merrill, Inc., South Sudbury, 
Mass. 

Baco Co., New York 

Bahike, Alfred F., Berkeley Hts., N. J. 

Bauer, George, Keene, N. H. 

Becker & Becker Associates, New York 

Ber-Design Associates, Irvington, N. J. 

Bernard Plastics Molding Corp., Long 
Island City, N. Y. 

@ Blackhawk Molding Co., Inc., Addison, 

Il. 

Blaw-Knox Co., Chemical Plants Div., 
Pittsburgh, Pa. 

Blumenthal, Margoret M,, New York 

Bonwitt, Dr., G. L., Labs., New York 

Bricmar Manufacturing Corp., New York 

Bruce Molded Plastic Prod., Pitts- 
burgh, Pa. 

Bullock-Smith Associates, New York 
C. T. L., Inec., Cincinnati, Ohio 
@Cadillac Plastic & Chemical 

Detroit, Mich. 
Campro Co., Canton, Ohio 
Cantor, Robert Floyd, New York 
Carmagnola, Ernest D., Jackson Hts., 
N. Y. 
Chance, W. R., & Associates, Inc., 
Waldorf, Maryland 
Chaney Plastic Molding Co., Denver, 
Colorado 
Chemical Research, Upper Darby, Pa. 
Chemical Development Corp., Danvers, 
Mass. 
Chemold Co., Santa Monica, Calif. 
Chemtron Fiber Glass Co., FE! Monte, 
Calif. 
Cherry, Peter, Monroe, Conn. 
Classic Studio, New York 
Colburn Laboratories, Inc., Chicago 
Colorite Buttons, New York 
ColvineFriedman Co., Springfield, N. J. 
®@Como Plastics, Inc., Columbus, Ind. 
Conneaut Rubber & Plastics Co, 
Conneaut, Ohio 
Crest Chemical Industries Corp., Brook- 
lyn, N. Y. 
Crystalx Corp., Lenni Mills, Pa. 
Custom Coatings Co., Los Angeles, 
Calif. 
® Danielson Manufacturing Co., Daniel- 
son, Conn. 
Darr, Harold W., Associates, Minneap- 
olis, Minn. 
@DeBell & Richardson, 
ville, Conn. 
@Desert Sunshine 
Phoenix, Arizona 
@Doven Machine & Eng., Inc., Chicago 
Doxam Products, Inc., Middlesex, N. J. 
Dura Plastics of New York, New York 
Durra, J. B. & Co., Chicago 
Electro Plastic Fabrics, Puldski, Va. 
@ Egan, Frank W., & Co., Somerville, 
N 


Co., 


Inc., Hazard- 


Exposure Tests, 


Everlite Corp., Seattle, Wash. 
Fabri-Kal Corp., Kalamazoo, Mich. 
@ Fabrico Mfg. Corp., Chicago 
Falls Hollow Staybolt Co., Cuyahoga 
Falls, Ohio 
® Fine Organics, Inc., New York 
Fischer, Andrew, Associates, Chicago 
Florian, Gordon, Bridgeport, Conn. 
Fukal, Alfred F., Houston, Texas 
Gershem, Irvin J., Industrial Design, 
Maplewood, N. J. 
Graf, John C., Co., Phila., Pa. 
Greene, Ray, & Co., Toledo, Ohio 
Guild E lectronics, Ine., New York 
@H. & R. Industries, Nazareth, Pa. 
Hanley Plastics Co., St. Louis, Mis- 
souri 


@ Indicates Advertiser. 
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@ Liberty Cutting Die Co., 


® Microcell, 


©Plasticrafters, Inc. Chica 


Hart, William, 
Charles, Ill. 
Hes Electrical Manufacturing Corp., 

El Monte, Calif. 
Hollywood Plastic Arts, Los Angeles 
Industrial Sales Engineers, New York 
Jodee Plastic Co., Brooklyn, N. Y. 
Jupiter Plastics, Inc. Pittsfield, Mass. 
Kaye Plastics Corporation, New Bruns- 
wick, N. J. 
Keck, Henry Associates, 
Calif. 
Keystone Plastic Eng. Cos, Chicago 
King Designers, Detroit, Mich. 
Kopplin Molding Corp., St. Louis, Mo. 
Lami-P last Products Co., Tampa, Fla. 
Levin, Monte L., New York 


& Associates, St. 


Pasadena, 


New York 

Lithgow Chemicals Co. Division of 
Reinhold Engineering & Plastics Co. 
Norwalk, Calif. 


® Luminous Resins, Inc. Chicago 


Manco Products Inc., Melvindale, Mich. 
Manhattan & Electronic Die Co., New 
York 


or Companies, Livingston, 
- J. 


McCutcheon, George H., Los Angeles 
Mechtronics, Philadelphia, Pa. 
Metalmold Forming Co., New York 
Murdoch, Colin D. San Leandro, Calif. 
Ltd., Low Dow, England 
Mitchell Plastics, Inc. Owosso, flich. 
Modern Molders, Inc. Kenilworth, N. J. 
Naken, William, Los Angeles 
National Plastics, Inc. Knoxville, Tenn. 
Navarm Chemical Co., Maywood, Calif. 


® Newark Die Company, Newark, N. J. 


New England Laboratories, Ipswich, 
Mass. 

Norton, Arthur J. Consulting Chemist, 
Vachon, Washington 

Oak Engineering Co. Inc. Gloucester 
City, N. J. 

Peerless Mfg. & Distributing Company, 
Inc. Waukesha, Wisc. 

Paragon Plastic Corporation, New York 

Pacific Plastics Co. Inc. Seattle, 


a 
Pioneer Plastics, Dayton, Ohio 


Plasti-Chemical Corp., Miami, Fla. 

Plastic Consultant Service, New York 

Plastic Development Service, Pasa- 
dena, Calif. 

Plastic Engineering Co., Pawtucket, 
R.1 


° 

Plastic Suppliers & Htitionertne, 
Baton Rouge, La. 

Plastic Welding Corp., Newark, N. J. 

Poliner, William W., Englewood, N. J. 

Polymold Plastics, Inc. Chicago 

Precision Coating Co., Inc., Needham 
Mass. 

Presco Plastics, Milwaukee, Wisc. 

Pribble Plastics Products, Inc., New 
Haven, Ind. 


Protective Lining Corp., Brooklyn, 


@Pyro Plasties Corporation, Union, N. J. 


Radiation Applications Incorporated, 
New York 

Regal Plastic Co., Kansas City, Mo. 

Reinhardt Plastics Company, Denver, 
Colorado 

Resin Research-l aboratories, 
Newark, N. J. 

Reynolds Plastics, Inc. Walled Lake, 
Mich. 


Rhodes, Philip H. & Associates, Cin- 
cinnati, Ohio 


Inc., 


® Robbins Plastic Machinery Corp., Elk- 


hart, Ind. 


Complete addresses of companies listed appear on pp 


Rosenthal, Alfred A,, New York 

Rothenstein, Guy G. Ss. Ps E. Fores} 
Hills, N. Y. 

Sajar Plastics, Inc., Middlefield, 

Scheele, Edwin H. Ind. Design, W 
side N. Y. 

Sealy Plastics, Corps, Rockville, Con, 

Singer, Lawrence H. Designer, Noy 
York 

Singer, Lawrence H., Industrial De 
Jericho, N. Y. 

Singleton, & Mack, Ine., Marietta, Ohi, 

Snell, Foster D, Inc., New York 

Skeist Laboratories, Newark, N. } 

@South Florida Test Service, Mian; 

Fla. 

Southwestern Plastics, Inc. Portsmoy 
Va. 

® Southern Plastics Co., Columbin, S. ( 

Sperze| Company, Minneapolis, Minn. 

Springfield Cast Products, Inc. Spring- 
field, Mass. 

Springfield Fabricators, 
field, N. J. 

@ Standard Tool Co., Leominster, Mass. 
Stewart, F, Associates, Los Angeles 
Stricker, Carl, Bloomfield, N. J. 
Stringfield, Raymond B., Los Angeles 

© Superior Plastics, Inc. Chicago 
Thal, Bernard, Boston, Mass. 
Thombert, Inc. Newton, lowa 
United Sales Service, Los Angeles 
— States Testing Co., Hoboken, 
Vitro Engineerin 

poration of 


)0d- 


sign, 


Inc. Spr ing- 


Division, Vitro Cor. 
merica, Washington, 


Wessel, Stanley & Company, Chicago 

Westlake Plastics Company, 
Mills, Pa. 

Westmoreland Plastics Co. Inc. La- 
trobe, Pa. 

Wills, John A. & Co., Pasadena, Calif, 

@Zapf, Charles, & Co., Evanston, Ill. 
Zenner, Justin, Chicago 


Lenni 


DESIGN PLATING ON PLASTICS 


Aacon Industries, Inc., Brooklyn, N. Y. 
Electrochemical Inds., Worcester, Mass. 
@G. M. C. Process Corp., New York 
Mitchell Plastics, Inc., Owosso, Mich. 
Plastic Inlays Corp., Summit, N. J. 
Premier Vacuum Process Corp., Maspeth, 
N.Y 


* Sentay ‘Corporation, Chicago 


DESIGNERS, INDUSTRIAL 


A & B Plastics, Seattle, Wash. 

Achille G. Bureau, New York 

Acme Plastic Products Co., Inc., Hor- 
sham, Pa. 

Airconductors, Compton, Calif. 

@Akron Presform Mold Co,, Cuyahoga 

Falls, Ohio 

Applied Engineering Associates, Brook- 
lyn, N. Y. 

Arnkurt Associates Engineers, New York 

Art Plastics Mfg. Co., Los Angeles, 
Calif. 

Atkins & Merrill, Inc., Southbury, Mass. 

Ayres, Samuel, Jr., Ass’t., Boston, 
Mass. 

Baco Co., New York 

Bacon & Weber, Chica 

Bahlke, Alfred F., = Hts., N. J. 

Becker & Becker Associates, New York 

Ber-Design Associates, Irvington, N. J. 

Bernard Plastics Molding Corp., Long 
Island City, N. Y. 


1123-1149 





Berni, Alan & Associates, Inc., New 


York 
@Blackhawk Molding Co., Inc., Addison, 


ill. 
Blumenthal, Margaret M., New York 
Brilhart Plastics Corp., Mineola, N. Y. 
Bruce Molded Plastic Prod., Pittsburgh, 
Pa. 
Budd, John, Eastford, Conn. 
Burlington Molding Corp., Burlington, 
N.C. 
Calabro Plastics, Upper Darby, Pa. 
Cantor, Robert Floyd, New York 
Cormagnola, Ernest D., Jackson Hts., 
iP 
Chemtron Fiber Glass Co., El Monte, 
Calif. 
Cherry, Peter, Monroe, Conn. 
Colburn Laboratories, Inc., Chicago 
@Como Plastics, Inc., Columbus, Ind. 
Dovey, Laird, Industrial Design, Mon- 
roe, Conn, 
Darr, Harold W., Associates, Minneapo- 
lis, Minn, 
Davies, Helen, & Associates, New York 
Dayton Plastics, Inc., Dayton, Ohio 
@DeBell & Richardson, Inc., Hazard- 
ville, Conn. 
Design Dynamics, Inc., Chicago 
Design Research, Inc., Chicago 
Deskey, Donald, Asseciates, New Y ork 
@Doven Machine & Eng., Inc., Chicago 
Ellies, Dave, Associates, Columbus, 
Ohio 
Ernstehrman, New York 
@Fabrico Mfg. Corp., Chica 
@Falge Engineering Corp., Bethesda, Md. 
Federico, Joseph B., Buffalo, N. Y. 
Florian, Gordon, Bridgeport, Conn. 
Frances Cushing Hall, Charlotte, N.C. 
Fukal, Alfred F., Houston, Texas 
Gary Enterprises, Inc., Brooklyn, N. Y. 
Gershen, Irvin J., Maplewood, N. J. 
Goldman, Neal, Associates, Inc., New 
York 
Gore, Fred M., Industrial Design, Dal- 
las, Texas 
Goulding Mfg. Co., 
Grover, Frederic 
Rochester, N. Y. 
Gruen, Robert, New York 
@H. M. S. Associates, Willow Grove, Pa. 
Hanley Plastics Co., St. Louis, Mo. 
Hart, William A., & Associates, St. 
Charles, Ill. 
Hauser, Jon W., Inc., St. Charles, Ill. 
Haveg Industries, Inc., Wilmington, 
Delaware 
Herblin, The, Corp., Glen Cove, N. Y. 
Howell, James A. & Marie, Designers, 
Providence, R. I. 
Hughes, Henry, Belmont, Calif. 
Huxtable, L. Garth, A.S.1.D., New York 
Industrial Devices, Inc., Edgewater, 
N. J. 
Industrial Eng. Service, South Easton, 
Mass, 
International Plastic, New York 
Keck, Henry, Associates, Pasadena, 
Calif. 
Kerr, R. W. Plastic Co., 
Nebraska 
King, Designers, Detroit, Mich. 
Kogan, Belle, Associates, New York 
Levin, Monte L., New York 
Lindsay, John, Denver, Colo. 


Lippincott & Margulies, Inc., New York 
— Industries, Inc., Brooklyn, 


- an Mich. 
., Associates, 


Hastings, 


M. C. I. Plastic Corp., Lakewood, N. J. 


@ indicates Advertiser. 


Map! ewood Companies, Livingston, N. J. 
Maryland Plastics, Inc., Federalsburg, 
Md. 
McCutcheon, George H., Los Angeles 
@ Microcell, Ltd., Low Dow, England 
Mitchell Plastics, Inc., Owosso, Mich. 
Multiplastics, Div. of Curd Enterprises, 
Addison, Ill. 
Murdoch, Colin D., San Leandro, Calif. 
Naken, William, Los Angeles 
Nettleton, W. O. and Associates, Guil- 
ford, Conn. 
Norco Plastic, Inc., Milwaukee, Wisc. 
O’Connell, D. C., Associates, New 
York City 
Paragon Plastic Corporation, New York 
Pacific Plastics Co., Inc., Seattle, 
Washington 
@ Plasticrafters, Inc., Chicago 
Plastic Suppliers & Manufacturers, 
Baton Rouge, La. 
Plastic Model Engineering Co., 
Nuys, Calif. 
Poliner, William, W. Englewood, N. J. 
Preble, Harry, Jr., Cross River, N. Y. 
Regal Plastic Co., Kansas City, Mo. 
Reinecke & Associates, Chicago 
Reinhold-Geiger Plastics, Inc., 
Angeles 
Roger’s Product Design, Leominster, 
Mass. 
Rosenthal, Alfred A., New York 
Rothenstein, Guy, Forest Hills, N. Y. 
Sajar Plastics, Inc., Middlefield, Ohio 
Sarcol Foundry & Pattern Corp., Chicago 
Scheele, Edwin H., Ind. Design, Wood- 
side, N. Y. 
Singer, Lawrence H., 
York 
Singer, Lawrence H., Jericho, N. Y. 
Sperzel Co., Minneapolis, Minn. 
Stahl, Gerald, New York 
Thal, Bernard, Boston, Mas§. 
Timely Products Mfg. Co., Des Moines, 
lowa 
Van Doren, Harold, Philadelphia, Pa. 
Vavrik-Industrial Design, Louis, Ross- 
ford, Ohio 
Westmoreland Plastics Co., Inc., La- 
trobe, Pa. . 
@ Zapf, Charles, & Co., Evanston, III. 


Van 


Los 


Designer, New 


DIE CUTTING, PLASTIC 
SHEET STOCK 


A & B Plastics, Seattle, Wash. 
Aacon Industries, Inc., Brooklyn, N. Y. 
Accurate Steel Rule Die Mfgs., New 
York 
Acme Laminating & Plastics Co., De- 
troit, Mich, 
Allied Engraving & Stamping Co., Buf- 
falo, N. Y. 
Alvimar Mfg. Co., New York 
@ American Agile Corp., Maple Hts., Ohio 
@Anorgana, G.M.B.H., New York 
Argo Plastic Products, Cleveland, Ohio 
Art Plastics Mfg. Co., Los Angeles, 
Calif. 
Atlas Plastic Specialties, Inc., Chicago 
@Barron, J. E., Plastics, Inc., Cincin- 
nati, Ohio 
@Cadillac Plastic & Chemical Co., De- 
troit, Mich. 
Calabro Plastics, Upper Darby, Pa. 
Capitol Plastics Co., Inc., Lansing, 
Mich, 
@Corroll, J. B., & Co., Chica 
Clinwill Plastics, Inc., Buffalo, N.Y. 
Colvin-Friedman Co., Springfield, N. J. 
Consolidated Plastic & Mfg Co., 
Chicago 


SPECIALIZED SERVICES 
® Contour Extrusion Co,, Mamaroneck, 


Cox Plastics Corp., Buffalo, N. Y. 

Crook, William A,, Co., Inc., Watertown, 
Mass, 

Crystalx Corp., Lenni Mills, Pa. 

Curry Arts Molding & Laminating Co., 
Scranton, Pa, 

Denver Plastics, Inc., Golden, Col, 

Dewes-Gumbs Die Co., Inc., New York 

Duke Plastics Corp., Brooklyn, N. Y. 

® Emeloid Co,, Inc., Hillside, N. J. 
Emerson Plastics Corp., Bronx, N. Y. 
Engineered Plastics, Inc., Gibsonville, 


Fabri-Form Co., Byesville, Ohio 
Fabri-Kal Corp,, Kalamazoo, Mich. 
Forbes Products Corp., Rochester, N. Y. 
G & R Manufacturing Co., New Britain, 
Conn, 
Garlock Packing Co., Palmyra, 
®General Plastics Corp., Marion, Ind. 
Gladwin Plastics, Inc., Atlanta, Ga, 
@ Hopp Plastics, New York 
Industrial Sales Engineers, New York 
Insulating Fabricators of New England, 
Inc., Watertown, Mass. 
Jodee Plastic Co., Brooklyn, N. Y. 
Jupiter Plastics, Inc., Pittsfield, Mass. 
Kerr, R. W. Plastic Co., Hastings, 
Nebraska 
Kerrco Products, Lincoln, Nebraska 
@Kingman, E. B. Co., Inc., Leominster, 
Mass, 
Laminated Sheet Products Corp., Nor- 
wood, Mass. 
Leathertone, Inc., Boston, Mass. 
Long, Thomas J., Inc., Carle Place, 
New York 
aagte Plastics, Inc., Colonial Heights, 
a. 
Lee, Walter, 
Bronx, N. Y. 
Majestic Creations, Inc., Woodside, N. Y. 
Mankato Paper Box Co,, Mankato, Minn. 
Name Plate Products Co., Philadelphia, 
Pa. 
Ormond Manufacturing Co., Inc., Union 
City, N. J 
Pelican Plastics, Inc., Homer, Louisiana 
Paragon Plastic Corporation, New York 
Plasti-Chemical Corp., Miami, Fla. 
Perma Seal Plastic Products Co., St. 
Paul, Minn. 
Plasticrafts, Inc., Denver, Colorado 
Plastic Innovations, Inc., Yonkers, N. Y. 
Plastic Suppliers & Manufacturers, 
Baton Rouge, La. 
Plastic Enterprises, College Point, N.Y. 
Plastics, Inc., St. Paul, Mian. 
Plastics, Laminates & Fabrics, Inc., 
Chicago 
Premier Biestics Co., Milwaukee, Wisc. 
Presco Plastics, Milwaukee, Wisc. 
Printloid Plastics, Inc., New York 
Reynolds Plastics, Inc., Walled Lake, 
Mich, 
@ Sandman, Eli Co., Worcester, Mass. 
Shoe Form Co.,, Inc., Auburn, N. Y. 
@Sillcocks-Miller Co., The, Maplewood, 
N. J. 
Southern Plastic Products Co., Riviera 
Beach, Fla. 
Springfield Fabricators, 
field, N. J. 
Staff Die Cutting Co., New York 
® Stricker-Brunhuber Corp., New York 
Syracuse Plastic Molders, Syracuse, 
nN. ¥. 


Chemical Corporation, 


‘ 


Inc., Spring- 


Timely Products Mfg. Co., Des Moines, 
lowa 


Todaro, S. Co., Buffalo, N. Y. 
®@Transilwrap Company, Chicago 





SPECIALIZED SERVICES 


United Mask & Nov. Co., Inc., Glendale, 


U.S. Plastic Products Corp., Metuchen, 
N. J. 

Valley-National Corporation, The, Mill- 
dale, Conn, 

Virginia Plak Company, New York 

Westlake Plastics Company, 
Mills, Pa. 

Wilmington Fibre Specialty, New Castle, 
Delaware 


Lenni 


DIE MAKERS, EXTRUSION 


@ Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 
Al-Be Industries, Bell Gardens, Calif. 
Conneaut Rubber & Plastics Co., 
Conneaut, Ohio 
® Danielson Manufacturing Co., 
son, Conn. 
Dewes-Gumbs Die Co., Inc., New York 
@Egon, Frank W., & Co., Somerville, 
NR. Js 
Fabbrica Prodotti Termoplastici 
Carlo Pasquetti, Verese, Italy 
Ferriot Bros., Inc., Akron, Ohio 
Industrial Eng. Service, South Easton, 
Mass, 
Industrial Plastics Corp., Elkhart, Ind. 
@Johnson Manufacturing Co., Chippewa, 
Wisc. 
@Kingman, E. B, Co., 
ster, Mass. 
L & P Tool Company, Cincinnati, Ohio 
Many, J. & Co., New York 
Nalle Plastics, Inc., Austin, Texas 
National Plastics, Inc., Knoxville, 
Tenn, 
@Newark Die Company, 
Plastic Mold Co., Maywood, 
@Robbins Plastic Machinery 
Elkhart, Ind. 
® Roehlen Engraving Works, Inc., Roches- 
ter, N. Y 
® Sticker-Brunhuber Corp., New 
® Superior Plastics, Inc., Chicago 
U. S. Stoneware Co., The, Akron, Ohio 
Vern Emery Co., Sun Valley, Calif. 
Westlake Plastics Company, Lenni 
Mills, Pa, 
@Windsor, R. H. Limited, Chessington, 
Surrey England 


DIE MAKERS, HIGH FREQUENCY, 
HEAT SEALING 


Accurate Steel Rule Die Mfgs., New 
York 
Allied Engravers,. Inc., 
Artmor Plastics Corp., 
Maryland 
Atlas Plastic Specialties, Inc., Chicago 
Barr Corp., Richmond Hill, N. Y. 
Electronic Processes Corp., 
Francisco, Calif, 
Guild Electronics, Inc., New York 
@Liberty Cutting Die Co., New York 
Manhattan & Electronic Die Co., New 


Daniel- 


Inc., Leomin- 


Newark, N. J. 
Calif. 
Corp., 


York 


New York 
Cumberland, 


San 


York 
Plastic Welding Corp., Newark, N. J. 
Southern Tool Manufacturing, Winston- 
Salem, N. C. 
® Superior Plastics, Inc., Chicago 
Todaro, S. Co., Buffalo, N. Y. 


Weld Edge Plastics, Inc., Newark, 
N. J. 


DIP COATING, PLASTIC 


® American Agile Corp., Maple Hts., Ohio 
American Combining Corp., Queens, 
N. Y. 


@ Indicates Advertiser. 
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ities Mineral Products Co., Mertztown, 
a. 
Bricmar Manufacturing Corp., New York 
Capitol Plastics Co., Inc., Lansing, 
Mich. 
Chemical Development Corp., Danvers, 
Mass, 
Clear View 
Bluff, Miss. 
Dec-Art Process Co., Inc., New York 
Electro-Technical Products, Nutley, 
N. J. 
Emerson & Cuming, Inc., Canton, Mass, 
Engineered Plastics, Inc., Gibsonville, 
mM < 
Falls Hollow Staybolt Co., Cuyahoga 
Falls, Ohio 
Fawn Plastics 
Md. 
Flexible Products Co., Marietta. Ga. 
General Plastics Corp., Paterson, N.J. 
® Glidden Co., Cleveland 
Industrial Sales Engineers, New York 
International Plastic, New York 
Jupiter Plastics, Inc., Pittsfield, Mass. 
L & P. Tool Company, Cincinnati, Ohio 
Lami-Plast Products Co., Tampa, Fla. 
Lithgow Chemicals Co., Division of 
Reinhold Engineering & Plastic Co., 
Norwalk, Calif. 
Magic Chemical 
Mass, 
@Microcell, Ltd., Low Dow, England 
— Plate Products Co., Philadelphia, 
a. 
Novarm Chemical Co., Maywood, Calif. 
Pace, F. D. Co., Grand Rapids, Mich. 
Plasticrafts, Inc., Denver, Colo. 
Plastics, Laminates & Fabrics, Inc., 
Chicago 
Polykote, Inc., Cleveland, Ohio 
@ Polymer Corp., The, Reading, Pa. 
@ Polymer Corp., Export Co., _ A 
Inc., Reading, Pa. 
@Polyplastex United, Inc., Union, N. J. 
Premier Vacuum Process  Coprp., 
Maspeth, N. Y. 
Pyramid Industrial Finishing Co., New 
York 
Reinhardt Plastics Company, 
Colorado 
@Sandmon, Eli Co., Worcester, Mass. 
Seal-Peel, Inc., Royal Oak, Mich. 
Servwell Products Co., The, Cleveland, 
Ohio 
Starlite Plastic Co., Kenmore, N. Y. 
Steere Enterprises Inc., Akron, Ohio 
Tylene Plastics, Inc., Michigan City, 
Ind. 
U. S. Stoneware Co., Akron, Ohio 
Western Coating Co., Royal Oak, Mich. 


ELECTRONIC QUILTING 
Art Plastics Mfg. Co., Los Angeles, 
Calif. 
Barr Corp., Richmond Hill, N. Y. 
Blossom Mfg. Co., New York 
@Bolta Products Div., General 
Rubber Co., Lawrence, Mass, 
Electronic Processes Corp., San Fran- 
cisco, Calif. 
Hunton Plastics Co., Englewood, N. J. 
Marbek Inc., Brooklyn, N. Y. 


EMBEDDING 
A & B Plastics, Seattle, Wash. 
Allied Engraving & Stamping Co., 
Buffalo, N. Y. 
American Combining Corp., Queens, 
N. Y. 


Plastics Corp., Poplar 


Co., Inc., Baltimore, 


Company, Brockton, 


Denver, 


Tire & 


Aries Laboratories, Inc., Long Island, 


Atlas Plastics, Inc., Buffalo, N. Y. 
Atlas Plastic Specialties, Inc., Chicago 


Bauer, George, Keene, N. H. 
Bentek Co., Brooklyn, N. Y. 
Berkander, George F., Inc., Provider, 

I . ' 


Biggs, Carl H., Co., Inc., Los Anu 
Calif. 
® Boonton Molding Co., Boonton, N. 
Bricmar Manufacturing Corp., 
York 
@Cadillac Plastic 
Detroit, Mich, 
Calabro Plastics, Upper Darby, Pa 
Clearfloat, Inc., Attle, Mass, ; 
Comet Novelty Co., Adams, Mass 
Conn-Craft Co., Waterbury, Conn, 
Conneaut Rubber & Plastics Co. 
Conneaut, Ohio , 
@Emeloid Co., Inc., Hillside, N, |. 
Emerson & Cuming, Inc., Canton, Mass, 
Everlite Corp., Seattle, Wash. 
Hanley Plastics Co., St. Louis, Mo, 
Haveg Industries, Inc., Wilmington 
Delaware 
Hes Electrical Manufacturing Corp., [| 
Monte, Calif. 
Industrial Sales Engineers, New York 
Kerr, R. W. Plastic Co., Hastings, 
Nebraska 
Kerrco Products, Lincoln, Nebraska 
Leathertone, Inc., Boston, Mass, 
Libo Plastics Co., Milwaukee, Wisc, 
Norco Plastic Inc., Milwaukee, Wisc, 
Pathway Plastic Corp., Mt. Vernon, 
i 2 
Plastic Embedments Co., Inc., 
boro, Mass, 
Plasticrafts, Inc., Denver, Colo. 
Plastic Inlays Corp., Summit, N. J. 
Plastic Pigment Co., Inc., Long Island 
City, N. Y. 
Plastic Laminating Corp., Vaux Hall, 
N. J; 
Reynolds Plastic, Inc., Walled Lake, 
Mich. 
@Scranton Plastic 
Scranton, Pa. 
Sommers Plastic Prod. Co., New York 
Sorg Paper Company, The, Middletown, 
Ohio 
Starlite Plastic Co., Kenmore, N. Y. 
Superior Laminating Co., New York 
Technicraft Co., Boston, Mass. 
— Plastics Co., Homewood, 
ll. 
Wasco Products, Inc., Cambridge, Mass. 
Washington Plastics Co., Sharon, Pa. 
@ Waterbury Companies, Inc., Waterbury, 
Conn. 


i@s 
’ 


& Chemical Co., 


Attle- 


Laminating Corp., 


EMBOSSING 


A. Flexible plastic film and sheeting 
B. Rigid Plastic sheets 


Acme Laminating & Plastics 
Detroit, Mich. (A, B) 
@Acromark Co., Elizabeth, N. J. (A, 8) 
Allied Engraving & Stamping Co., 
Buffalo, N. Y. (A, B) 
American Combining Corp., Rockaway 
Beach, Queens, N. Y. (A) 
Anorgana, G. M. B, H., New York (8) 
Art Plastic Mfg., Co., Los Angeles, 
Calif. (A) 
Art Plastic Mfg. Co., Los Angeles, 
Calif. (A, B) 
Barr Corp., Richmond Hill, N. Y. (A) 
®@ Barron, J. E. Plastics, Inc., Cincinnati, 
Ohio (A, B) 
Blossom Mfg., Co., New York (A) 
®Bolta ‘Products Div., General Tire & 
Rubber Co., Lawrence, Mass. (A, 8) 
Brutier Products Co., Inc., Secaucus, 
N. J. (A) 
Canadion Genera-Tower Ltd., Gall, 


Ontario (A) 


Co., 


Complete addresses of companies listed appear on pp. 1123-1149 





Canadian Resins & Chemicals Ltd., 
Montreal, Quebec, Canada (A) 
Capito! Plastics Co., Inc., Lansing, 
Mich. (A, B) 
Carpenter, i; es 
N. J. (A, B) 
@Carroll, J. B., 


& Co., 


Wharton, 


& Co., Chicago (B) 


Chelsea Mills, Div. of Novelty BB-Co., 
New York (A, B) 
Chicago Price Tag Mfg. Co., Chicago 
Clinwill Plastics, Inc., Buffalo, N. Y. 
, B) 
@ Coating Products, 


Englewood, N. J. 
Conneaut Rubber & Plastics Co., 
Conneaut, Ohio (A) : 
@Cordo Chemical Corp., Norwalk, Conn. 
(A) 
Crowl, Charles, Co., El Monte, Calif. 
(A, B) 
@ Davis, Joseph, Plastics Co., Arlington, 
N. J. (B) 
Denver Plastics, 
(B) 
Dura Plastics of New York, New York 
(B) 
Elm Coated Fabrics Co., 
York (A) 
@Emeloid Co., Inc., Hillside, N. J. (B) 
@Falge Engineering Corp., Bethesda, 
Md. (A, B) 
Farrington Texol Corp., Walpole, Mass. 
(A, B) 
Federal 
(A) 
Form-A-Lite, Inc., Northbridge, Mass. 
(A, B) 
@ General 
(B) 
@General Tire & Rubber 
Ohio (A) 
@Gering Products, 
N. J. (C) 
Glass, Harry H., & Bros., 
(B) 
Gorden-Lacey Chemical Products Co., 
Inc., Maspeth, N. Y. (A) 
Industrial Sales Engineers, New York 
(B) 
Jupiter Plastics, 
Mass, (A, B) 
Kerr, R. W. 
Nebraska (8) 
Kerrco Products, 
(B) 
Leathertone, Inc., Boston, Mass. (A, B) 
Linehan and Company, Dallas, Texas 
(A) 
@M &N Modern Hydraulic Press, Clifton, 
N. J. (B) 
Majestic Creations, 
N. Y. (B) 
Marbek Inc., Brooklyn, N. Y. (A, B) 
Navarm Chemical Co., Maywood, Calif. 
(A) 
Newark Paraffine & Parchment Paper 
Co., Newark, N. J. (A) 
Omaha Plastics Co., Omaha, Nebraska 
(B) 
Paragon Plastic Corporation, New York 
(B) 
Plastic Innovations, 
N. Y. (A) 
Plastic Laminating Corp., Vaux Hall, 
N. J. (A, B) 
o_ Inc., Long Island City, N. Y. 
) 
Plicose Mfg. Corp., Brooklyn, N. Y. 
(A) 
®Polyplastex United, Inc., Union, N. J. 
(A, B) 


Golden, Col. 


Inc., 


New 


Inc., 


Belleville, N. J. 


Industries, 


Plastics Corp., Marion, Ind. 


Co., Akron, 


Inc., Kenilworth, 


New York 


Pittsfield, 


Inc., 
Plastic Co., Hastings, 


Lincoln, Nebraska 


Inc., Woodside, 


Inc., Yonkers, 


@ Indicates Advertiser. 


@Rotuba 


@ Scranton 


@United Laminations, 


@ Akron 


@Cosmos 


@Gering 


Premier Plastics Co., Milwaukee, Wisc. 
(B) 

Presco Plastics, Milwaukee, Wisc. (B) 

Printloid Plastics, Inc., New York (B) 

Reynolds Plastics, Inc., Walled Lake, 
Mich, (B) 

Ridge Printing Co., Ridgefield, N.J.(A) 

Rondale Company, Inc., The, Roselle, 
N. J. (A) 

Extruders, 
N. ¥. (A, B) 

Rudd Plastic Fabrics, Corp., Brooklyn, 
N. Y. (A) 

Plastic Laminating 
Scranton, Pa. (A, B) 

Shoe Form Co., Inc., 
(B) 

Sommers Plastic Prod. Co., New York 
(A) 

South Salem Studios, 
N. Y. (B) 

Stensgaard, W. L. 
Chicago (A, B) 

Syracuse Plastic 
N. Y. (B) 

Therm-O-Form Plastics 
wood, Ill. (A, B) 

Timely Products Mfg. Co., Des Moines, 
lowa (B) 


Brooklyn, 


Inc., 


Corp., 


Auburn, N. Y. 


South Salem, 


and Associates, 


Molders, 


Syracuse, 


Co., 


Home- 


Inc., Mayfield, 
Pa. (A, B) 


Velveray Corporation, New York (A) 


@Waljohn Plastics, Inc., Brooklyn, N. Y. 


(A, B) 
Weld Edge 
N. J. (A) 
Wellington Print Works, Inc., Trenton, 
Me 5s 44) 


EXPORTERS AND IMPORTERS 


A. Machinery 
B. Resins 
C. Molding Compounds 


Plastics, Inc., Newark, 


Presform Mold Co., Cuyahoga 
Falls, Ohio (A) 
Amco Plastic Materials, Inc., Brooklyn, 


N. Y. (B, C) 


@American Molding Powder & Chemical 


Corp., Brooklyn, N. Y. (C) ‘ 

Atlas-Sandt Corp., New York (A) 

Baco Co., New York (A, C) 

Bamberger, Claude P., Inc., Ridgefield 
Park, N. J. (B, C) 

Biggs, Carl H. Co., Inc., Los Angeles, 
Calif. (C) 

Blane Corp., Canton, Mass, (C) 

Blum, Paul, Co., Buffalo, N. Y. (B, C) 

Bricmar Manufacturing Corp., New York 
(A) 

British Machine & Foundry Supplies 
Ltd., Port Washington, N. Y. (A) 

Canadian Resins & Chemicals Ltd., 
Montreal, Quebec, Canada (B, C) 

Chemical Development Corp., Danvers, 
Mass. (B, C) 

Chemtron Fiber Glass Co., 
Calif. (B) 

Collins, Calwell & Dague, Paramount, 
Calif. (C) 

Electronic Co., 

New York 


El Monte, 


Machine 


@ Danielson Manufacturing Co., Daniel- 


son, Conn. (A, B, C) 
Duke Plastics Corp., Brooklyn, N. Y. 
(B) 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese, Italy (A, B, C) 
Products, Inc., Kenilworth, 

N. J. (C) 
Guild Electronics, Inc., New York (A) 


® Holland, M., Co., (C) 


Haveg Industries, Inc., Wilmington, 


Delaware, (B, C) 


SPECIALIZED SERVICES 


@lInterplastics Corp., New York (8, C) 
@Omni Products Corp., New York (A, B, 
c) 
Oppenheimer Corp., Buffalo, N. Y. (B, 
C) 
Plastic Laminating Corp., Vaux Hall, 
N. J. (A) 
@ Polypenco, Inc., Reading (B, C) 
@Ringler-Dorin, Inc., New York (A) 
@Robbins Plastic Machinery Corp., 
Elkhart, Ind. (A) 
Rosenthal, Alfred A., New York (A, C) 
Shuman & Sons, Philip, Buffalo, N. Y. 
(B, C) 

Specialty Products 
City, N. J. (C) 
Teal Company, New Haven, Conn. (C) 
United Sales Service, Angeles 

(A, B, C) 
@Woloch, George, Co., Inc., (B, C) 


FABRICATORS 


A & B Plastics, Seattle, Wash. 
Aacon Industries, Inc., Brooklyn, N. Y. 
@Ace Plastic Co., Jamaica, N. Y. 
Acme Plastic Products Co., 
Horsham, Pa. 

Airconductors, Compton, Calif. 
Airmate Co., Toledo, Ohio 
@Akron Presform Mold Co., 

Falls, Ohio 
Allied Engraving & Stamping 
Buffalo, N. Y. 
Allied Plasti-Lite Enterprises, 
St. Louis, Mo. 
® American Agile Corp., Maple Hts., Ohio 
American Hard Rubber Co., New York 
Ameriplastic Co., Flint, Mich. 
Amston Plastic Engineering 
Amston, Conn. 
Aquador Plastics, Inc., Brooklyn, N. Y. 
Argo Plastic Products, Cleveland, Ohio 
Aristocrat Plastics, Inc., Newark, N. J. 
Art Plastic Mfg., Co., Los Angeles, 
Calif. 
@ Atkins & Merrill, Inc., Southbury, Mass. 
Atlas Mineral Products Co., Mertztown, 
Pa. 
Atlas Plastic Specialties, Inc., Chicago 
® Barron, J. E., Plastics, Inc., Cincinnati, 
Ohio 
Beetle, Carl N., Plastics Corp., Fall 
River, Mass, 
Bel-Art Products, West New York, N. J. 
Bentek Co., Brooklyn, N. Y. 
Ber-Design Associates, Irvington, N. J. 
Berkander, George F., Inc., Providence, 
R. I 
Blackman Plastics, Inc., Culver City, 
Calif. 
@Bolta Products Div., General Tire & 
Rubber Co., Lawrence, Mass. 
®@ Boonton Molding Co., Boonton, N. J. 
Borkland Mfg. Ca, Marion, Ind. 
Bricmar Manufacturing Corp., New York 
Brilhart Plastics Corp., Mineola, N. Y. 
Budscraft, Inc., Mpls., Minn. 
Burlington Molding Corp., Burlington, 
N.C. 
@Cadillac Plastic & Chemical Co., 
Detroit, Mich. 
Canton Containers, Inc., Canton, Ohio 
Capitol Plastics Co., Inc., Lansing, 
Mich. 
Carolina Plastics Co., Charlotte, N. C. 
®@ Carroll, J. B., & Co., Chicago 
@ Cast Optics Corp., Hackensack, N. J. 
Chance, W. R., & Associates, Inc., 
Waldorf, Maryland 
Chatelain Plastics, Findlay, Ohio 
Chemold Co., Santa Monica, Calif. 
Chemtron Fiber Glass Co., EF] Monte, 
Calif. 
Chicago Price Tag Mfg. Co., Chicago 


Company, Jersey 


Los 


Inc., 


Cuyahoga 
C., 


Inc., 


Co., 
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SPECIALIZED SERVICES 


Classic Studio, New York Gregstrom Corp., Cambridge, Mass. Pacific Plasti-Fab Corp., San She 
Clear View Plastics Corp., Poplar Haas Corp., Mendon, Mich. Calif. Sil 
Bluff, Miss. Har-E-Dan Engravers, Bklyn., N. Y. Pine-Wood Plastic Co., Inc esil 
Clinwill Plastics, Inc., Buffalo, N. Y. Hathaway Kraemer, Ltd., Kitchener, bridge, Mass. , 
Colorite Buttons, New York Ont. Canada Pioneer Valley Plastics Co., (| Ses 
® Colonial Kolonite Co., Chicago Haveg Industries, Inc., Wilmington, Mass, Ses 
Colvin-Friedman Co., Springfield, N. J. Delaware Plastic Creators, Inc., Litt] t 
Comet Novelty Co., Adams, Mass. Hays Mfg. Co., Erie, Pa. >» we Ges 
Conn-Craft Co,, Waterbury, Conn. Hero Mfg. Co., Inc., Middleboro, Mass. Plastic Center, Rochester, 
® Connecticut Plastic Products Co., Inc., Hollywood Plastic Arts, Los Angeles Plastic Artisans, Inc., Port ( Spc 
Waterbury, Conn. Homalite Co., Wilmington, Delaware N. Y. , 
Consolidated Plastic & Mfg. Co., @Hopp Plastics, New York Plastic Age Sales, Inc., San Fernand Spe 
Chicago Hunton Plastics Co., Englewood, N. J. Calif. ; Ste 
® Continental-Diamond Fibre Corp., Imperial Industries, Inc., Wayne, Mich. Plastic-Embedments Co., Inc., Atila | 
Newark, Del. Industrial Plastic Fabricators, Inc., boro, Mass. Sta 
Crook, William A., Co., Inc., Water- Norwood, Mass, Plasti-Vue, Whitestone, N. Y. ; 
town, Mass. Industrial Plastics Corp., Elkhart, Ind. Plasti-Line, Inc., Knoxville, Tenn, Sta 
Crystalx Corp., Lenni Mills, Pa. Industrial Plastic Supply Div., W. Plasti-Chemical Corp., Miami, Fa, Sta 
Curbell, Inc., Buffalo, N. Y. Hartford, Conn, Plast-Ad Mfg. Co., South Bend, | Sta 
Curry Arts Molding & Laminiating Co., Industrial Sales Engineers, New York Plas-Steel Products, Inc., Walker Ste 
Scranton, Pa. Insulating Fabricators of New England, Ind. ( 
®D &R Plastics Welders, Inc., Hazard- Inc., Watertown, Mass. Plastic Center of Texas, San Anton Str 
ville, Conn. International Plastic, New York Texas @ Str 
Darnell Manufacturing Co., Orange, Va. Jodee Plastic Co., Brooklyn, N. Y. Plastic Engineering Co., Pawty ket, Str 
Dayton Plastics, Inc., Dayton, Ohio Jupiter Plastics, Inc., Pittsfield, -. % Suy 
Del Incorporated, Columbus, Ohio Mass. Plastic Engineering Co., Tulsa, © Su; 
Denver Plastics, Inc., Golden, Col. Just Plastics, Inc., New York Oklahoma Syr 
Dilley Mfg. Co., Cleveland, Ohio Kabar Manufacturing Corp., New York Plastic Fabricators, New York Te 
Duke Plastics Corp., Brooklyn, N. Y. City Plastic Innovations, Inc., Yonkers, Te 
Dura Plastics of New York, New York Kehr Products Company, Philadelphia, > Ee Th 
Durable Plastics Co., Inc., Seattle, a. Plastic Model Engineering Co., Van Tir 
Wash. @Keolyn Plastics, Inc., Chicago Nuys, Calif. I 
Duralastic Products Co., Detroit, Mich. Kerr Plastic Co., R. W. Hastings, Plastic Parts Corporation, Maumee, Tr 
Electro-Chemical Products Corp., Nebraska Ohio \ 
Cleveland, Ghio Kerrco Products, Lincoln, Nebraska Plastic Process Company, Los Angeles Tul 
Electro Plastic Fabrics, Puldski, Va. Keystone Plastic .Eng. Co., Chicago Plasticrafts, Inc., Denver, Colo. Tui 
Electronic Wave Products, Inc., New Klise Manufacturing Company, Grand Plastic Suppliers & Manufacturing, I 
York Rapids, Mich. Baton Rouge, La. Un 
@Emeloid Co., Inc., Hillside, N. J. Laminated Sheet Products Corp., Plastics, Inc., St. Paul, Minn. Un 
Emerson Plastics Corp., Bronx, N. Y. Norwood, Mass. Plastics, Laminates & Fabrics, Inc I 
Engineered Plastics, Inc., Gibsonville, Lami-Plast Products Co., Tampa, Fla. Plastimayd Products Corporation, Urr 
> G Lee, Walter Chemical Corp., Bronx, Portland, Oregon Un 
Engineering Plastics Co., Pasadena, N. Y. Plastofilm, Inc., Wheaton, III. r 
Calif. @Lincoln Molded Plastics, Inc., Circle- @Plaxall, Inc., Long Island City, N. Y. eVa 
Erisman, A. C., Phila. Pa. ville, Ohio @ Pluro Plastics, Maplewood, N. J. 
Evans-Zeier Plastic Co., Madison, Long, Thomas J. Inc., Carle Place, Polo Plastics Co., Milwaukee, Wisc. Va 
Wisc. N. Y. @ Polygon Plastic Company, Walkerton, , 
Everlite Corp., Seattle, Wash. Linehan and Company, Dallas, Texas Ind. @Va 
Eveready Plastics, Atlanta, Ga. Lustra-Cite Industries, Inc., Brooklyn, @Polymer Corp. The, Reading, Pa. ( 
Fabri-Form Co., Byesville, Ohio te} * @ Polypenco, Inc., Reading, Pa. Vir 
@Fabrico Mfg. Corp., Chicago Luzerne Rubber Co., Trenton, N. J. Portz Plastics & Fibre Co., Milwaukee, Vo, 
@Falge Engineering Corp., Bethesda, MacDonald Manufacturing Company, Wisc. 
Md. New Baltimore, Mich. Post Electric Co., Inc., Andover, N. J. Wo 
Fairchild Engine & Airplane Corp., Majestic Creations, Inc., Woodside, Premier Plastics Co., Milwaukee, Wa! 
Fairchild Guided Missiles, Div., N. Y. Wisc. Wa 
Wyandanch, N. Y. Malco Plastics, Inc., Baltimore, Md. Premier Plastic Mfg., Co., Minneapolis, We 
Falk Glass & Plastic Co., Inc., L. I. Mankato Paper Box Co., Mankato, Minn. Minn. ' 
C.,N Y. McClarin Plastics, New Oxford, Penna. Printloid Plastics, Inc., New York We. 
Fawn Plastics Co., Inc., Baltimore, Md. McMillan Industrial Corp., Ipswich, Production Aid, Inc., Middletown, Ky. We 
@ Federal Tool Corp., Chicago Mass. Protective Lining Corp., Brooklyn, i 
Felsenthal, G., & Sons, Chicago @Mico Instrument Co., Cambridge, Mass. b we We 
Fiber Glass Plastic, Inc., Hialeah, @Microcell, Ltd., Low Dow, England Quick Plastics, Jackson, Mich. I 
Fla. Multiplastics, Div. of Curd Enterprises, Ray Products Co., Inc., Alhambra, Wil 
Forbes Products Corp., Rochester, N. Y. Addison, III. Calif. i, 
Fried Novelties, Brooklyn, N. Y. Murray Plastics Company, Pough- Raybestos-Manhattan, Inc., Reinforced Wir 
Garlock Packing Co., Palmyra keepsie, N. Y. Plastics Dept., Manheim, Pa. Wy 
@General Plastic Corp., Marion, Ind. @jco Instrument Co., Cambridge, Mass. Raybestos-Manhattan, Inc., Passaic, Wil 
General Plastics Corp., General Fiber, @ Moder, Plastics, Miami, Fla. N. J. Yo 
Inc., Div. of General Plastics, Corp., Name Plate Products Co., Philadelphia, Reinhardt, J. A. & Co., Mountainhome, 
L. A., Calif. Pa. Penna, Ze 
General Plastics Mfg. Co., Tacoma, @National Vulcanized Fibre Co., Wilming- Regal Plastic Co., Kansas City, Mo. 
Wash. ton, Delaware Ren Plastics, Inc., Lansing, Mich. 
®General Tire, & Ribber Co., Marion, Nichols Prcdeiee Gk,’ tae.. Mawar Reynolds Plastics, Inc., Walled Lake, 
nd, ich, 
Gladwin Plastics, Inc., Atlanta, Ga. Peg ook oar South Bend, Indiana Sajar Plastics, Inc., Middlefield, Ohio A. 
@Goodrich, B. F. Industrial Products Omaha Plastics Co., Omaha, Nebraska @Sandman, Eli Co., Worcester, Mass. Air 
Co., Marietta, Ohio Ormond Manufacturing Co., Inc., Union Schori Process, Division of Ferro-co All 
Gotham Plastics Corp., Bronx, N. Y. City, N. J. Corp., Long Island City, N.Y. I 
Great Lakes Plastic Co., Buffalo, N. Y. oO PI : eae ye @Schwab Plastics Corp., Detroit, Mich. Am 
Greene, Ray, & Co., Toledo, Ohio ne Vrestes US., 08 Angeles @Scranton Plastic Laminating Corp., Art 
Geer Industries, Inc., Jamaica, N. Y. Pelican Plastics, Inc., Homer, La. Scranton, Pa. ( 
Paragon Plastic Corporation, New York Sealview Plastics, Inc., Wayne, Pa 
Pacific Plastics Co., Inc., Seattle, Sealy Plastics, Corp., Rockville, Conn. = 
@ Indicates Advertiser. Washington Shaw-Randall Co., Inc, Pawtucket, R.1. @Ind 
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Shoe Form Co., Inc., Auburn, N. Y. 
Silicone Insulation, Inc., Bronx, N. Y. 
@Sillcocks-Miller Co., The, Maplewood, 
N. Je 
South Salem Studios, South Salem, N. Y. 
Southeastern Sales Corp., St. Peters- 
burg, Fla. 
Southern Plastic Products Co., Riviera 
Beach, Fla. ’ 
Spaulding Fibre Company, Inc., Tona- 
wanda, N. ¥. 
Sperzel Co., Minneapolis, Minn. 
Standard Plastics, Inc., Breingsville, 
Pa. 
Standard Pyoxoloid Corp., Leominster, 
Mass. 
Starline Products, Los Angeles 
Starlite Plastic Co., Kenmore, N. Y. 
Stor Mfg-, Inc., Little Ferry, N. J. 
Steiner Plastics Mfg. Co., Inc., Glen 
Love, N. ¥. 
Stricker, Carl, Bloomfield, N. J. 
@Stricker-Brunhuber Corp., New York 
Strick Plastics, Per Kosie, Pa. 
Superior Laminating Co., New York 
@Superior Plastics, Inc., Chicago 
Synthane Corp., Oaks, Pa. 
Te 


Plastics, Minneapolis, Minn. 


Technicraft Co., Boston, Mass. 
Thombert, Inc., Newton, lowa 
Timely Products Mfg. Co., Des Moines, 
lowa 
Transplastics Fabricating Co., Boston, 
Mass. 
Tulso Plastics, Tulsa, Okla, 
Tumble-Buff Laboratories, Inc, Ja- 
maica, N. | P 
United Sales Service, Los Angeles 
United Mask & Nov. Co., Inc., Glendale, 
N. Y¥. 
Urrite Plastics Fabricators, Pico, Calif. 
Universal Moulded Products Corpo- 
ration, Bristol, Va. 
@Vocuum Plastics Corporation, Colum- 
bus, Ohio 
Valley-National Corporation, The, 
Milldale, Conn. 
@Van Dorn Iron Works Co., Cleveland, 
Ohio 
Virginia Plak Company, New York 
Voges Manufacturing Co., Inc., Ozone 
Park, N. Y. 
Wachter Plastic Co., Sacramento, Calif. 
Wal-Mar Plastics, Inc., Torrance, Calif. 
Wama Company, The, Baltimore, Md. 
Weber Plastics, Inc., Stevens Point, 
Wisc, 
Wessel, Stanley & Company, Chicago 
Western Plastic, Inc., Spokane, Wash- 
ington 
Westlake Plastics Company, Lenni 
Mills, Pa. 
Wilmington Fibre Specialty, New 
Castle, Delaware 
Winner Mfg. Co., Inc., Trenton, N. J. 
Wyatt's Plastics, Inc., Houston, Texas 
Wilson Plastics, Inc., Sandusky, Ohio 
bar Mochinery Co., The, Muncy, 
a 


Zenith Plastics Co., Ypsilanti, Mich. 


FABRICATORS, EXPANDED 
PLASTICS 


A. C. Erisman, Phila., Pa. 

Airconductors, Compton, Calif. 

Allied Engraving & Stamping Co., 
Buffalo, N. Y. 

Ameriplastic Co., Flint, Mich. 

~ — Mfg. Co., Los Angeles, 
calif. 


@ Indicates Advertiser. 


Atkins & Merrill, Inc., Southbury, Mass. 
Barr Corp., Richmond Hill, N. Y. 
Carroll, J. B., & Co., Chicago 
Chance, W. R., & Associates, Inc. 
Waldorf, Maryland 
Chemtron Fiber Glass Co., El Monte, 
Calif. 
Clinwill Plastics, Inc., Buffalo, N. Y. 
Crystalx Corp., Lenni Mills, Pa. 
Curbell, Inc., Buffalo, N. Y. 
Dayton Plastics, Inc., Dayton, Ohio 
Dyfoam Corp., New Castle, Pa. 
Emerson Plastics Corp., Bronx, N. Y. 
Fabri-For Co., Byesville, Ohio 
Fabri-Kal Corp., Kalamazoo, Mich. 
Foom King, Inc., Bronx, N. Y. 
Laminated Sheet Products Corp., 
Norwood, Mass. 
Frank Plastics Corp., Detroit, Mich. 
General Plastics Mfg. Co., Tacoma, 
‘Wash. 
Haveg Industries, Inc., Wilmington, 
Delaware 
“ae Plastics, Inc., Pittsfield, 
ass. 
Keystone Plastic Eng. Co., Chicago 
Lee, Walter Chemical Corporation, 
Bronx, N. Y. 
Mechtronics, Philadelphia, Pa. 
@Microcell, Ltd., Low England 
Multiplastics, Div. of Curd Enterprises, 
Addison, III. 
Nesbit Industries, Inc., Chicago 
@ Perry Plastics, Inc., Erie, Pa. 
Plastic Age Sales, Inc., San Fernando, 
Calif. 
Plastics, Laminates & Fabrics, Inc., 
Chicago 
Rondale Company, Inc., The, Roselle, 


@ Schwab Plastics Corp., Detroit 
Sealy Plastics, Corp., Rockville, Conn. 
Strick Plastics, Per Kosie, Pa. 


FLAME SPRAYING, PLASTIC 


@American Agile Corp., Maple Hts., Ohio 

American Combining Corp., Rockaway 
Beach, Queens, N. Y. 

Gusmer, A., Inc., Stalpic Div., Wood- 
bridge, N. J. 

Ideal Gold Stamp Co., New York 

Lithgow Chemicals Co., Division of 
Reinhold Engineering & Plastic Co., 
Norwalk, Calif. 

Plasticrafts, Inc., Denver, Colo. 

Schori Process, Division of Ferro-co 


Corp., Long (sland City, N. Y. 


HEAT SEALING, PLASTIC FILM 
AND SHEET 


A&B Plastics, Seattle, Wash. 

Aacon Industries, Inc., Brooklyn, N. Y. 

Acme Laminating & Plastics Co., 
Detroit, Mich. 

@Akron Presform Mold Co., Cuyahoga 

Falls, Ohio 

Allied Engraving & Stamping Co., 
Buffalo, N. Y. 

Alvimar Mfg. Co., New York 

American Combining Corp., Rockaway 
Beach, Queens, N. Y. 

Amerioplastic Co., Flint, Mich. 

@ Amos Packaging Co., Edinburg, Ind. 

@ Anorgana G.M.8.H., Munchen, Germany 
Aquador Plastics, Inc., Brooklyn, N. Y. 
Argo Plastic Products, Cleveland, Ohio 
Art Plastics Mfg. Co., Los Angeles, 

Calif. 
Artmor Plastics Corp., Cumberland, 
Maryland 


SPECIALIZED SERVICES 


Barr Corp., Richmond Hill, N. Y. 
Bel-Art Products, West New York, N. J. 
Blossom Mfg. Co., New York 
@Bolta Products Div., General Tire & 
Rubber Co., Lawrence, Mass. 
Borkland Mfg. Co., Marion, Ind. 
@Cadillac Plastic & Chemical Co., De- 
troit, Mich. 
Canton Containers, Inc., Canton, Ohio 
@Carroll, J. B., & Co., Chicago 
Chelsea Mills, Div. of Novelty BB-Co., 
New York 
Cheslam Corp., Yonkers, N. Y. 
Classic Studio, New York 
Colvin-Freidman Co., Springfield, N. J. 
Cox Plastics Corp., Buffalo, N. Y. 
Crystalx Corp., Lenni Mills, Pa. 
@D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 
Darnell Manufacturing Co., Orange, Va. 
Dura-Lee Corp., Kansas City, Miss. 
Electro Plastic Fabrics, Puldski, Va. 
Electonic Processes Corp., San 
Francisco 
Electronic Wave Products, Inc., New 
York 
@Fabrico Mfg. Corp., Chicago 
Farrington Texol Corp., Walpole, Mass. 
@Federal Tool Corp., Chicago 
Flexible Products Co., Marietta, Ga. 
Forbes Products Corp., Rochester, N. Y. 
Gilman, Marty, Inc., Gilman, Conn. 
@H, & R. Industries, Nazareth, Pa. 
Haveg Industries, Inc., Wilmington, 
Delaware 
@ldeal Plastics, Div. Ideal Toy Corp., 
Hollis, N. Y. 
Industrial Plastic Supply Div., W. 
Hartford, Conn. 
Jupiter Plastics, Inc., Pittsfield, 
Mass. 
Kabar Manufacturing Corp., New York 
City 
Kehr Products Company, Philadelphia, 
a. 
@Liberty Cutting Die Co., New York 
@Microcell, Ltd., Low Dow, England 
Name Plate Products Co., Philadelphia, 
Pa. 
Navarm Chemical Co., Maywood, Calif. 
Nebraska Plastics, Inc., Cozad, 
Nebraska 
Niagara Plastics Co., Inc., Erie, Penna. 
Omeaho Plastics Co., Omaha, Nebraska 
Plastic Creators, Inc., Little Perry, 
N. J. 
Plastic Artisans, Inc., Port Chester, 


Plast-Ad Mig. Co., South Bend, Ind. 
le 


Pioneer Valley Plastics Co., Chico- 

pee, Mass. 

Plasticrafts, Inc., Denver, Colo. 

Plastic Innovations, Inc., Yonkers, 
Ths, Be 

Plastics, Laminates & Fabrics, Inc., 
Chicago 

Plastimayd Products Corporation, 
Portland, Oregon 

®Plaxall, Inc., Long Island City, N. Y. 

Plicose Mfg., Corp., Brooklyn, N. Y. 

Polo Plastics Co., Milwaukee, Wisc. 

Poly Plastic Products, Inc., Paterson, 
N. J. 

Precision Coating Co., Inc., Needham, 
Mass. 

Production Aid, Inc., Middletown, Ky. 

Protective Lining Corp., Brooklyn, N. Y. 

Sealview Plastics, Inc., Wayne, Pa. 

Shaw-Randall Co., Inc., Pawtucket, R. L 

Shoe Form Co., Inc., Auburn, N. Y. 

Skyline Industries, Titusville, Pa. 

Sorg Paper Company, The, Middletown, 
Ohio 

Sperzel Co., Minneapolis, Minn. 





SPECIALIZED SERVICES 

Springfield Fabricators, Inc., Spring- 
field, N. J. 

W. & A. Co., Inc., Attleboro, Mass. 

Waltco Products, Inc., Chicago 

Weld Edge Plastics, Inc., Newark, N. J. 

Western Plastic, Inc., Spokane, 
Washington 


HEAT TREATING OF POLY- 
ETHYLENE FOR PRINTING 


American Combining Corp., Rockaway 
Beach, Queens, N. Y. 

Art Plastics Mfg. Co., los Angeles, 
Calif. 

Canadian Resins & Chemicals, Ltd., 
Montreal, Quebec, Canada 

Canton Containers, Inc., Canton, Ohio 

Cee-Jay Extruders, Inc., New Hyde 
Park, N. Y. 

Dec-Art Process Co., Inc., New York 
@Egan, Frank W.. & Co., Somerville, N J. 
@H. & R. Industries, Nazareth, Pa. 

Ideal Gold Stamping Co., New York 
@Microcell, Ltd., Low Dow, England 

Permanent Label Corp., Bloomfield, 

N. J. 


HOBBING 
ABA Tool & Die Co., Inc., Manchester, 


onn. 
Ace Tool & Mfg. Co., Newark, N. J. 
Aetna Plastics Die Corp., Chicago 
Allied Engravers, Inc., New York 
Baco Co., New York 
Buttondex Corp., New York 
@ Byrd Plastics, Ine., Erie, Pa. 
eCadillac Plastic & Chemical 
Detroit, Mich. 
Colt’s Plastics Co., Hartford, 
Conn. 
Damen Tool 
Chicago 
@Danielson Manufacturing Co., Daniel- 


son, Conn. 
@Eagle Tool & Machine Co., Hillside, 


Co., 
Inc., 


& Engineering Co., 


N. J. 
Helmuth Tool & Die Co., Linden, N. J. 
industrial Eng. Service, South Easton, 


Mass. 
@Liberty Tool & Machine Co., Irvington, 


N. J. 
@M & N Modern Hydraulic Press, Clifton, 
N. J. 
Metalmasters, Inc., Chicago 
® Midland Die & Engraving Co., Division 
of Prex Corp., Franklin Park, Ill. 
Modern Molders, Inc., Kenilworth, N. J. 
Medern Tool & Die Co., Inc., Leomin- 
ster, Mass. 
Mojave Die & Engraving, Los Angeles 
Moldcraft, Inc., Baltimore, Md. 
National Plastics, Inc., Knoxville, 
Tenn. 
@Newark Die Company, Newark, N. J. 
@Newark Die Hobbing & Casting Co. 
Newark, N. J. 
Parker-Hartford Corp., The, 
Conn. 
Plestic Mold Co., Maywood, Calif. 
Primas Moldmakers, Inc., Buffalo, N. Y. 
Process Mold Co., Detroit, Mich. 
Reinhold-Geiger Plastics, Inc., Los 
Angeles 
® Sierra Electric Corp., Gardena, Calif. 
Southern Tool Manufecturing, Winston- 
Salem, N. C. 
@Standard Too! Co., Leominster, Mass. 
@Stricker-Brunhuber Corp., New York 
Zapf, Charles, & Co., Evanston, III. 


Hartford, 


@ Indicates Advertiser. 
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@Mimosa Corp., 


KELLERING 


one Tool and Machine Co., Hillside, 
@Newark Die Co., Newark, N. J. 


Paxton Kellering Co., Glendale, N. Y. 


METALLIZING 
(Custom) 


A. Flexible plastic film 

B. Rigid Plastic Sheets 

C. Molded plastic products (novelties, 

closures, foys, etc.) 

Aacon Industries, Inc., Brooklyn, N. Y. 
(B, C) 

Adams Plastic Products, 
Ohio (C) 


Cincinnati, 


@Akron Presform Mold Co., Cuyahoga 


Falls, Ohio (C) 

American Combining Corp., Rockaway 
Beach, Queens, N. Y. (A) 

Augusta Plastics, Inc., Bronx, N. Y. 
C 


Berkander, George F., Inc., Providence, 
R. IL. (C) 

Blossom Mfg. Co., New York (A) 

Brook Melding Corp., Norwood, Mass. 
(C) 


Brutier Products Co., Inc., Secaucus, 
N. J. (A) 

Campro Co., Canton, Ohio (C) 

Cleer View Plastics Corp., 
Bluff, Miss. (B, C) 


Poplar 


om Products, Englewood, N. J. 
A} 


Coham Epner Co., Inc., New York (C) 


@Connecticut Plastic Products Co., Inc., 


Waterbury, Conn. (C) 

Continental Can Ca, Inc., Mt. Vernon, 
Ohio (A) 

Cruver Mfg. Co., Chicago (C) 

Dorrie Protess Co., Inc., Brooklyn, 
N. Y. (A) 

Electrochemical 


Mass. (C) 


Inds., Worcester, 


@Erie Resistor Corp., Erie, Pa. (C) 


—_ Specialty Co., Waterbury, Conn. 


Felserthal, G., & Sons, Chicago (C) 
— Glass Plastic, Inc., Hialeah, Fla. 


(B) 

G & T Manufacturing Co., New Britain, 
Conn. (A, B) 

Gits Molding Corp., Chicago (C) 

Clee, Laboratories, Inc., Brooklyn, 

Gomar Manufacturing Co., Inc., Linden, 
N. J. (A, B) 

oe Co., Revere, Mass. (51) 


@ldeal Plastics, Div. Ideal Toy Comp., 


Hollis, N. Y. (C) 


®Lincoln Molded Plastics, |nc., Circle- 


ville, Ohio (C) 


®McKesson & Robbins, Incorporated, New 


York (A, B, C) 

Metallized Products Co., Norwalk, 
Conn. (A) 

Michigan Panelyte Molded Plastics, 
Inc., Dexter, Mich. (C) 

Cardinal Div., Evans- 
ville, Ind. 

Mitchell Plastics, Inc., Owosso, Mich. 


(Cc 
Modern Molders, Inc., Kenilworth, N. J. 
C) 


@National Plastic Products Co., The, 


Odenton, Mo. (C) 

National Vacuum Platers, Inc., Phila- 
delphia, Pa. (B, C) 

Norco Plastic Inc., Milwaukee, Wisc. 


(C) 


Planet Plating Co., Ine., Brooklyn 
Plastic Academy Products 
‘ Leomister, Mass. (C 
lastic Engineering Co., Pawtucke: 
R. 1. (B,C 
Plastic Inlays Corp., Summit, N, J, (¢ 
Premier Vacuum Process Corp 
Maspeth, N. Y. (B, C) ig 
@Santay Corporation, Chicago (C) 
@Sinko Mfg. & Tool Co., Chicago (() 
Stimsonite Div. Elastic, Stop Ny 
Corp. of America, Chicago (C) 
@Swedlow Plastics, Co., Los Angeles 
(B, C) 
Swenson, V. H. Co., Inc., Arlingto 
N. J. (C) an 
Timely Products Mfg. Co., Des Moines 
lowa (C) 
Trivac Company, Div. of Specialized 
Plating Co., Los Angeles (C) 
@20th Century Plastics Co., Chicago (() 
Vac-Art, Incorporated, Bay City, Mich, 
(B, C) 
Vacuum Metalizing Corporation, Long 
Island City, N. Y. (C) 
W&ACo., thes Attleboro, Mass. (C) 
— Plastic Co., Sharon, Pa, 
Welch Plastics & Mfg. Co., Inc., Co- 
lumbus, Ohio (C) 
Wellington Print Works, Inc., Trenton, 
N. J. (A) 


Corp., 


MODEL MAKERS 


A & B Plastics, Seattle, Wash. 
ABA Tool & Die Co., Inc., Manchester, 
Conn. 
Ace Plastic Molding Corp., |. C., N.Y. 
Ace Tool Mfg., Co., Newark, N. J. 
A. C. Erisman, Phila., Pa. 
@Akron Presform Mold Co., Cuyahoga 
PP ind se 
ied ngraving & Stamping Co., 
Buffalo, f. ¥. ony 
@American Agile Corp., Maple Hts., Ohio 
American Molding Co., San Leandro, 
Calif. 
Amston Plastic 
Amston, Conn. 
Arnkurt Associates Engineers, New 
York 
@Artag Plastics Corp., Chicago 
Atkins & Merrill, Inc., me Mass. 
Atlas Plastics, Inc., Little Ferry, N. J. 
Baco Co., New York 
Bacon & Weber, Chicago 
Ber-Design Associates, Irvington, N. J. 
Bergen Mold & Engineering €o., Little 


erry, N. J. 
Bernard Plastics Melding Corp., Long 
Island City, N. Y. 
wane Molding Co., Inc., Addison, 
Bricmor Manufacturing Corp., New York 
Brook Molding Cont, Maneeeds Mass. 
Budd, John, Eastford, Conn. 
Caco, Inc., Pomona, Calif. 
@Cadillac Plastic & Chemical 
Detroit, Mich. 
Campro Co., Canton, Ohio 
Capitol Plastics Co., Inc., Lansing, 
Mich. 
Carolina Plastics Co., Charlotte, N. C. 


Chaney Plastic Molding Co., Denver, 
Colorado 

Classic Studio, New York 

Colorite Buttons, New York 

Conn-Craft Co., Waterbury, Conn. 

Curry Arts Molding & Laminating Co., 
Scranton, Pa. 

Damac Tool Co., Bronx, N. Y. 


Engineering Co., 


Co., 


Complete addresses of companies listed appear on pp. 1123-1149. 





@Donielson Manufacturing Co., Daniel- 
son, Conn. 
Del Incorporated, Columbus, Ohio 
eDillon Beck Mfg. Co., Hillside, N. J. 
Dura Plastics of New York, New York 
@Engelking Patterns, Inc., Columbus, 
Ind. 
Evans-Zeier Co., 
Wisc. 
Fabri-Form Co., Byesville, Ohio 
Ferriot Bros., Inc., Akron, Ohio 
Gary Enterprises, Inc., Brooklyn, N. Y. 
Gershen, Irvin J., Industrial Design, 
Maplewood, N. J. 
Gore, Fred M., 
Dallas, Texas 
Guild Molders, |me., Armonk, New York 


Plastic Madison, 


Industrial Design, 


eH M.S fate Grove, Pa. 


Harvey, Guy P., & Seon Corp., Leomin- 
ster, Mass. 
Hoveg Industries, 
Delaware 
Hydrawlik, Roselle, N. J. 
Industrial Eng. Service, South Easton, 
Mass. 

Industrial Plastic 
Hartford, Conn. 
Keck, Henry Associates, 

Calif. 
Kerr, R. W. Plastic Co., Hastings, 
Nebraska 
Kerrco Products, Lincoln, Nebraska 
@Kingman, E. B. Co., Inc., Leominster, 
Mass. 
Kunst, The John Company, New York 
Lustra-Cite Industries, Inc., Brooklyn, 
N. Y. 
Metalmold Forming Co., New York 
Murdoch, Colin D., San Leandro, Calif. 
Mojave Die & Engraving, Los Angeles 
Naken, William, Los Angeles 
Nu-Engineering, Inc., Ferndale, Mich. 
Paragon Plastic Corporation, New York 
Plastics Center of Texas, San Antonio, 
Texas 
Plastics, Inc., St. Paul, Minn. 
Plastic Tooling Aids Laboratory, 
Bridgeport, Conn. 
Plastic Mold Co., Maywood, Calif. 
Plastic Medel Engineering Co., Van 
Nuys, Calif. 
Plastic Suppliers 
Baton Rouge, La. 
Plastics, Laminates & Fabrics, Inc., 
Chicago 
@Plura Plastics, Maplewood, N. J. 
Poliner, William, ¥. Englewood, N. J. 
Polymold Plastics, Inc., Chicago 
“a Plastics & Fibre Co., ~ 
isc. 
Premier Plastics Co., Milwaukee, Wisc. 
Presco Plastics, Milwaukee, Wisc. 
Production Aid, Inc., Middletown, Ky. 
Reinhold-Geiger Plastics, Inc., Los 
Angeles 
@Reliance Pattern Works, Chicago 
Ren Plastics, Inc., Lansing, Mich. 
Resolite Corporation, Zelienople, Pa. 
a Plastics, Inc., Walled Lake, 
Mich. 

Rhodes, Philip H. 
Cincinnati, Ohio 
Roger's Product Design, Leominster, 

Mass. 
Romar Plastics, Inc., St. Charles, Ill. 
Rosenthal, Alfred A., New York 
@Sontay Corporation, Chicago 
Sareol Foundry & Pattern Corp., 
Chicago 
Si wm Lawrence H. Designer, New 
or 


Inc., Wilmington, 


Supply Div., W. 


Pasadena, 


& Manufacturers, 


& Associates, 


- 
@ Indicates Advertiser. 


® Chili 


® Sierra Electric Corp., Gardena, Calif. 


Singer, Lawrence H. Industrial Design, 
Jericho, N. Y. 


@Sinko, Mfg. & Tool Co., Chicago 


South Salem Studios, South Salem, N. Y. 

Southern Plastics Engineering Corp., 
Greensboro, N. C. 

Southern Tool Manufacturing, Winston- 
Salem, N. C. 

Springfield Cast 
Springfield, Mass. 


Products, Inc., 


@Standord Too! Co., Leominster, Mass. 


Stricker, Carl, Bloomfield, N. J. 


@Stricker-Brunhuber Corp., New York 
@Superior Plastics, Inc., Chicago 


“veenese Plastic Molders, Syracuse, 

Technicraft Co., Boston, Mass. 

Timely Products Mfg. Co., Des Moines, 
Iowa 

United Die Molders Inc., Chicago 

Urrite Plastics Fabricators, 
Calif. 


Pico, 


@Vacuum Plastics Corporation, Colum- 


bus, Ohio 

Vavrik-Industrial Design, Louis, Ross- 
ford, Ohio 

W&A Co., inc., Attleboro, Mass. 


@Waterbury Companies, Inc., Waterbury, 


Conn. 


MOLD MAKERS, CAST 


A. Beryllium Copper 
B. Aluminum 

C. Ferrous Metals 
D. Plastics 


A & B Plastics, Seattle, Wash. (D) 

ABA Tool & Die Co., Inc., Manchester, 
Conn. (A, B, C, D) 

A. S. K., Mfg. Co., Phila., Pa. (A, D) 

Ace Plastic Molding Corp., L.I.C., N.Y. 
(A, D) 

a Tool & Mfg., Co., Newark, N. J. 


) 
Akromold, Inc., Akron, Ohio (A, B, C) 


@Akron Presform Mold Co., Cuyahoga 


Falls, Ohio (B, D) 

Anderson Die & Mfg. Co., Portland, 
Oregon (C) 

Atkins & Merrill, Inc., Southbury, Mass. 
(D) 

Altas Plastics, Inc., Little Ferry, N. J. 
(A, C) 

Ber-Design Associates, Irvington, N. J. 

Bergen Mold & Engineering Co., Little 
Ferry, N. J. (A, C) 


@Blackhawk Molding Co., Inc., Addison, 


Ill. (D) 

meri Engineering Co., Brooklyn, N.Y. 
A 

British Machine & Foundry Supplies, 
Ltd., Port Washington, N. Y. (A, C) 

Chemtron Fiber Glass Co., F! Monte, 
Calif. (B, D) 

Plastics, Inc., N. Chili, N. Y. 
(A, 

Colt’s Plastics Co., Inc., Hartford, 
Conn. (C, D) 

Crown Machine & Tool Co., Fort Worth, 
Texas (D) 

Cuming. M. A., & Co., Inc., New York 


Damac Tool Co., Bronx, N. Y.. (A) 
Damen Tool & Engineering Co., Chicago 
(A, C, D) 


@Danielson Manufacturing Co., Daniel- 


son, Conn. (A, C) 

Duralastic Products Co., Detroit, Mich. 
(D) 

Enduro Tool & Engineering Co., Chi- 
cago (A) 


@ Engelking Patterns, Inc., (B, C, D) 


SPECIALIZED SERVICES 


@ Federal Tool Corp., Chicago (A, D) 
Ferriot Bros., Inc., Akron, Ohio (A, B) 
Fortney Manufacturing Co., Inc., New- 
ark, N. J. (A) 

Gary Enterprises, Inc., Brooklyn, N. Y. 
(A, D) 

Goulding Mfg., Co., Saginaw, Mich. (B) 

Gulliksen, Wm. M., Mfg., Co., Hills, 
Mass. (D) 

Harvey, Guy P., & Son Corp., Leomin- 
ster, Mass. (A) 
Haveg Industries, 
Delaware, (D) 
The Herblin Corp., Glen Cove, N. Y. 

(D) 


Houghton Laboratories, 
N. Y. (D) 


Inc., Wilmington, 


Inc., Olean, 
Industrial Eng. Service, South Easton, 
Mass. (A, B, C, D) 
Kellering, Victor, Inc., Brooklyn, N.Y. 
(A, B, C) 
Kerr, R. W., Plastic Co., Hastings, Ne- 
braska (D) 
Kerrco Products, 
(D) 
ee Plastic Eng. Co., Chicago, 
D) 
ce The John Company, New York 
) 
—_— Products Co., Tampa, Fla. 
D) 
MacDonald Manufacturing 
New Baltimore, Mich. (D) 
— Products Inc., Melvindale, Mich. 
Many, J. & Co., New York (A, C) 
Meriden Molded Plastics, Inc., Meriden, 
Conn. (D) 
Metalmasters, Inc., Chicago (A) 
Metalmold Farming Co., New York (D) 
® Microcell, Ltd., Low Dow, England (D) 
Multiplastics, Div. of Curd Enterprises, 
Addison, II]. (D) 
Modern Molders, Inc., Kenilworth, N. J. 
(A) 


Nebraska 


Lincoln, 


Company, 


Mojave Die & Engraving, Los Angeles, 
(C) 


@Molded Products, Division of Admiral 
Corp., West Chicago (D) 
@Newark Die Company, Newark, N. J 
(A) 
@Newark Die Hobbing & Casting Co., 
Newark, N. J. (A, C) 
Norco Plastics, Inc., Milwaukee, Wisc. 
(D) 
Oak Engineering Co., Inc., Gloucester 
City, N. J. (B, D) 
Paragon Plastic Corporation, New York 
(B) 
Pitman Plastic Products, Inc., Pitman, 
N. J. (D) 
® Plasticrafters, Inc., Chicago (D) 
Plastic Enterprises, College Point, 
N. Y. (D) 
Plastic Tooling Aijds 
Bridgeport, Conn. (C, D) 
Polymold Plastics, Inc., Chicago (D) 
Premier Plastics Co., Milwaukee, Wisc. 
(D) 
Process Mold Co., Detroit, Mich. (A, B) 
Reinhardt Plastics Company, Denver, 
Colorado (A, B, D) 
Ren Plastics, Inc., Lansing, Mich. (D) 
Reynolds Plastics, Inc., Walled Lake, 
Mich. (D) 
Rochelle Plastic Mold Co., Inc., Clifton, 
N. J. (A) 
Royal Mfg. Co., Prescott, Arizona (A, B) 
®Santay Corporation, Chicago (D) 
Sarcol Foundry & Pattern Corp. Chi- 
cago (B, D) 
Specialty Resins, Inc., Chicago (A) 
Springfield Cast Products, Inc., Spring- 
field, Mass. (B) 


Laboratory, 
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SPECIALIZED SERVICES 


@Standard Tool Co., Leominster, Mass. 
(A, B, C) 
Strabeg Machine Company, Bronx, N.Y. 
(A) 

@ Stricker-Brunhuber 
(A, B, C, D) 
@Superior Plastics, Inc., Chicago (A, B, 

D) 

Syracuse Plastic 
N. Y. (B, D) 
Una-Craft Engineering Co., Inc., Hazel 

Park, Mich. (A) 
United Mask & Nov. Co., Inc., Glendale, 
N. Y. (B, D) 
United Tool 
Conn. (D) 
®Vacuum Plastics Corporation, Colum- 
bus, Ohio (D) 
Voges Manufacturing Co., Inc., Ozone 
Park, N. Y. (A) 
W & A Co., Inc., Attleboro, Mass. (A, 
C, D) 
Wal-Mar Plastics, Inc., Torrance, Calif. 
(D) 
Washington Plastics Co., Sharon, Pa. (D) 
@ Waterbury Companies, Inc., Waterbury, 
Conn. (D) 
@Windsor, R. H. Limited, Chessington, 
Surrey England (D) 
Winner Mfg., Co., Trenton, N. J. (D) 
Zapf, Charles, & Co., Evanston, III. (A) 


Corp., New York 


Molders, Syracuse, 


Company, Bridgeport, 


MOLD MAKERS, 
ELECTROFORMING 


ABA Tool & Die Co., Inc., Manchester, 
Conn. 
@Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 
Camin Laboratories, 
x Be 
Carpenter, L. E., & Co., Wharton, N. J. 
@Chromium Corp. of America, New York 
Damac Tool Co., Bronx, N. Y. 
Damen Tool & Engineering Co., Chicago 
®@ Electromold Corp., Trenton, N. J. 
Great Lakes Plastic Co., Buffalo, N.Y. 
Hartland Plastics, Inc., Hartland, Wisc. 
@ Jay Company, T. V., Chicago 
Parker-Hartford Corp., The, 
Conn. 
Planet Plating Co., Inc., Brooklyn, | 
Fs 
®Plating Eng., Co., Milwaukee, Wisc. 
Reinhardt Plastics Company, Denver, 
Colorado 
® Ringler-Dorin, Inc., New York 
®@Superior Plastics, Inc., Chicago 
Timely Products Mfg., Co., Des Moines, 
lowa 
Ultra Electro Forming & Mfg., Co., Pit- 
man, N. J. 
W& A Co., Inc., Attleboro, Mass. 
@ Zapf, Charles & Co., Evanston, Ill. 


MOLD MAKERS, METAL 
SPRAYING 


@Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 
Kerr, R. W. Plastic Co., Hastings, Ne- 
braska 
Metalmold Forming Co., New York 
@ Microcell, Ltd., Low Dow, England 
Pitman Plastic Products, Inc., Pitman, 
ae 
Reinhardt Plastics Company, Denver, 
Colorado 
South Salem Studios, South Salem, N.Y. 
Springfield Cast Products, Inc., Spring- 
field, Mass. 


Brooklyn, 


Inc., 


Hartford, 


@ Indicates Advertiser, 
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MOLD MAKERS, 
REINFORCED PLASTICS 


Ace Plastic Molding Corp., L.I.C., N.Y. 

Acme Plastic Products Co., Inc., Hor- 
sham, Pa. 

Allied Mfg. Co., Seattle, Wash. 
Atlas Plastics, Inc., Buffalo, N. Y. 
@Blackhawk Molding Co., Inc., Addison, 
Ill. 
Capitol 
Mich. 

Chance, W. R., & Associates, 
Waldorf, Maryland 

Chemtron Fiber Glass Co., El Monte, 
Calif. 

Colt’s 
Conn. 

Cuming, M. A., & Co., Inc., New York 

Damae Tool Co., Bronx, N. Y. 

@Eagle Tool & Machine Co., Hillside, 

ad. 

Greene, Ray, & Co., Toledo, Ohio 

Hanley Plastics Co., St. Louis, Mo. 

Haveg Industries, Inc., Wilmington, 
Delaware 

Herblin Corp., The, Glen Cove, N. Y. 

Houghton Laboratories, Inc., Olean, 
N.Y 


Plastics Co., Inc., Lansing, 


Inc., 


Plastics Co., Inc., Hartford, 


Kellering, Victor, Inc., Brooklyn, N.Y. 
Kerr, R. W. Plastic Co., Hastings, Ne- 
braska 
Kerrco Products, Lincoln, Nebraska 
Keystone Plastic Eng. Co., Chicago 
Lami-Plast Products Co., Tampa, Fla. 
Mechtronics, Philadelphia, Pa. 
@Microcell, Ltd., Low Dow, England 
@Molded Products, Division of Admiral 
Corp., West Chicago 
National Plastics, 
Tenn. 
@Newark Die Company, Newark, N. J. 
Oak Engineering Co., Inc., Gloucester 
City, N. J. 
Pitman Plastic Products Inc., Pitman, 
ie de 
® Plasticrafters, Inc., Chicago 
Plastic Suppliers & Manufacturers, 
Baton Rouge, La. 
Ren Plastics, Inc., Lansing, Mich. 
Reynolds Plastics, Inc., Walled Lake, 
Mich. 
Schulz, Richard O. Company, Elmwood 
Park, III. 
® Sierra Electric Corp., Gardena, Calif. 
Springfield Cast Products, Inc., Spring- 
field, Mass. 
@ Stricker-Brunhuber Corp., New York 
Syracuse Plastic Molders, Syracuse, 
se A 
Timely Products Mfg. Co., Des Moines, 
Iowa 
Una-Craft Engineering Co., Inc., Hazel 
Park, Mich. 
United Die Molders, Inc., Chicago 
United Mask & Nov. Co., Inc., Glendale, 
Rs Be 
Wal-Mar Plastics, Inc., Torrance, Calif. 
@Waterbury Companies, Inc., Waterbury, 
Conn. 
Winner Mfg. Co., Inc., Trenton, N. J. 
Zapf, Charles & Co., Evanston, Ill. 
Zenith Plastics Co., Ypsilanti, Mich. 


MOLD MAKERS, RUBBER 


(See also Bags, Vacuum and Pressure 
under Supplies) 


Ace Tool & Mfg. Co., Newark, N. J. 
Akromold, Inc., Akron, Ohio 
@Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 
Atkins & Merrill, Inc., Southbury, Mass. 
Bricmar Manufacturing Corp., New York 


Inc., Knoxville, 


Chemtron Fiber Glass Co., F| | 
Calif. 

®Clifton Hydraulic Press Co., | 
N 


Colt’s Plastics Co., Inc 
Conn. 
® Custom Engineering Co., Erie, Pa 
Elastomer Chemical Corp., 
| a 
Kerr, R. W. Plastic Co., Hastings. Ne. 
braska 
Kerrco Products, Lincoln, Nebraska 
Pitman Plastic Products, Inc., Pity 
i 2 
Sarcol Foundry & Pattern Corp., Chi. apc 
® Stricker-Brunhuber Corp., New York 
Todaro, S. Co., Buffalo, N. Y. 
U. S. Stoneware Co., Akron, Ohio 


MOLD MAKERS, STEEL 


ABA Tool & Die Co., Inc., Manchester 
Conn. 
A. G. P. Corporation, Peru, Ind. 
A. S. K., Mfg. Co., Phila., Pa. 
Ace Plastic Molding Corp., L.1.C.,\.y, 
Ace Tool & Mfg. Co., Newark, N. J. 
Acme Plastic Products Co., Inc., 
sham, Pa. 
Akromold, Inc., Akron, Ohio 
@Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 
Allied Engravers, Inc., New York 
Allied Mfg., Co., Seattle, Wash. 
Anderson Die & Mfg. Co., Portland, 
Oregon 
@Anson Tools & Gages, Inc., Erie, Pa, 
© Artag Plastics Corp., Chicago 
Atlas Plastics, Inc., Little Ferry, N. J. 
@Atols Tool & Mold Corp., Chicago 
Baco Co., New York 
Becker & van Hullen, Krefeld 
Beel Engineering Co., Newark, N. J. 
Bergen Mold & Engineering Co., Little 
Ferry, N. J. 
Bernard Plastics Molding Corp., Long 
Island City, N. Y. 
@Blackhawk Molding Co., Inc., Addison, 
Ill. 
Bondy Engineering Co., Brooklyn, N.Y. 
Brilhart Plastics Corp., Mineola, N. Y. 
Burlington Molding Corp., Burlington, 


«+ Ha 


Newark, 


an, 


H Or- 


Buttondex Corp., New York 
®@ Byrd Plasties, Inc., Erie, Pa. 
Caco, Inc., Pomona, Calif. 
Chaney Plastic Molding Co., Denver, 
Colorado 
Chemtron Fiber Glass Co., El Monte, 
Calif. 
@Chicago Mold Engineering Co., Inc., 
Hillside, Ill. 
@Chili Plastics, Inc., N. Chili, N. Y. 
— Hydraulic Press Co., Clifton, 


@Cook, Lawrence H., Inc., East Provi- 
dence, R. I. 
Cowan Bowden Corp., Providence, R. |. 
® Custom Engineering Co., Erie, Pa. 
Damen Tocl & Engineering Co., Chicago 
®@ Danielson Manufacturing Co., Danielson, 
Conn. 
@De Mattia Machine & Tool Co., Clifton, 
N 


®Die Molding Corp., Canastota, N. Y. 
@Eagle Tool & Machine Co., Hillside, 
N 


a * 
Enduro Tool & Engineering Co., Chi- 


cago 
@ Engelking Patterns, Inc., Columbus, 
Ind. 
© Falge Engineering Corp., Bethesda, Md. 
®@ Federal Tool Corp., Chicago 
Ferriot Bros., Inc., Akron, Ohio 


Complete addresses of companies listed appear on pp. 1123-1149. 





lon, 


hi- 


Fortney Manufacturing Co., Inc., New- 
rk, » we 
Garray Plastics Co., Inc., Kearny, N. J. 
Gary Enterprises, Inc., Brooklyn, N. Y. 
Gibson Associates, Inc., Cranford, N. J. 
Gifts Molding Corp., Chicago 
Gulliksen, Wm. M., Mfg. Co., Hills, Mass. 
eH. & R. Industries, Nazareth, Pa. 
Hake Manufacturing Co., Inc., Roanoke, 
Va. 
Hydro Molding Company, Inc., 
burgh, N. Y 
industrial Eng. Service, South Easton, 


Platts- 


Mass. 

Jalce Tool Co., Brooklyn, N. Y. 
@Johnson Glass & Plastic Corp., Chicago 
@Johnson Manufacturing Co., Chippewa 

Co., Chippewa Falls, Wisc. 

Kellering, Victor, Inc., Brooklyn, N. Y. 

Kerr, R. W. Plastic Co., Hastings, Ne- 

braska 

Kerrco Products, Lincoln, Nebraska 

Kopplin Molding Corp., St. Louis, Mo. 

Leominster Tool Co., Inc., Leominster, 

Mass. 
@Liberty Tool & Machine Co., Irvington, 
N 


3 

@Lor-E| Company, Jersey City, N. J. 
Many, J. & Co., New York 
Maryland Plastics, Inc., Federalsburg, 

Md. 
Metalmasters, Inc., Chicago 
Micro Mold, Inc., Leominster, Mass. 
@Midland Die & Engraving Co., Division 
of Prex Corp., Franklin Park, III. 
Modern Molders, Inc., Kenilworth, N. J. 
Modern Plastic Co., Los Angeles 
Modern Tool & Die Co., Inc., Leomin- 
ster, Mass. 
Mojave Die & Engraving, Los Angeles 
Moldcraft, Inc., Baltimore, Md. 
@Molded Products, Division of Admiral 
Corp., West Chicago 
Moldmakers, Incorporated, Peru, Indiana 
Nalle Plastics, Inc., Austin, Texas 
National Plastics, Inec., Knoxville, 
Tenn. 
@Newark Die Company, Newark, N. J. 
®@®Newark Die Hobbing & Casting Co., 
Newark, N. J. 

Niles Corporation, South Bend, Indiana 
Norco Plastic, Inc., Milwaukee, Wisc. 
®@Northwest Plastics, Inc., St. Paul, 

Minn. 
Nu-Engineering, Inc., Ferndale, Mich. 
Oak Engineering Co., Inc., Gloucester 
City, N. J. 
Oakley Die & Mfg. Co., Cincinnati, Ohio 
Omco Plastic Mold, Fremont, Indiana 
Parker-Hartford Corp. The, Hartford, 
Conn. 

@Paragon Molding Co., Melrose, III. 
Paragon Plastic Corporation, New York 
P. & H. Enterprises, New York 

®Plasticrafters, Inc., Chicago 
Plastics, Inc., St.. Paul, Minn. 
Plastic Mold & Die Co., Darby, Pa. 
Plastic Mold Co., Maywood, Calif. 

®Plura Plastics, Maplewood, N. J. 
Poliner, William W., Englewood, N. J. 

®Port Erie Plastics Corp., Erie, Pa. 

®Precision Mold-Polishing, Roanoke, Va. 


Primas Moldmakers, Inc., Buffalo, N. Y. 


Process Mold Co., Detroit, Mich. 

Randa: zo Plastic Co., Los Angeles 

Rayette, Inc., St. Paul, Minn. 

Reinhordt Plastics Company, Denver, 
Colorado 

Reinhold-Geiger 


Angeles 


Plastics, Inc., Los 


licates Advertiser. 


Rochelle Plastic Mold Co., Inc., Clifton, 


ode 
Roger Mfg. Co., Oakland, Calif. 
Rosenthal, Alfred A., New York 
Royal Mfg. Co., Inc., Prescott, Arizona 
®Santay Corporation, Chicago 
Sarcol Foundry & Pattern Corp., Chicago 
Schaake Co., A. J., St. Paul, Minn. 
Schulz, Richard O. Company, Elmwood 
Park, Ill. 
Schwarzfaerber & Co., 
Nurmberg, Germany 
@Sinko Mfg. & Tool Co., Chicago 
Skyline Industries, Titusville, Pa. 
Southeastern Plastics, Inc., Portsmouth, 
Va. 
Southern Tool Manufacturing, Winston- 
Salem, N. C. 
Sperzel Company, Minneapolis, Minn. 
@Standard Tool Co., Leominster, Mass. 
Sterling Plastics Co., Union, N. J. 
Strabeg Machine Company, Bronx, N. Y. 
@ Stricker-Brunhuber Corp., New York 
Sun Plastic, Inc., Cuyahoga Falls, 
Ohio 
@ Superior Plastics, Inc.,Chicago 
Syracuse Plastic Molders, Syracuse, 
Re Ee 
Tech-Art Plastics Co., Morristown, N. J. 
@Tilp, V. G, Inc., Union, N. J. 
Todaro, S. Co., Buffalo, N. Y. 
Una-Craft Engineering Co., Inc., Hazel 
Park, Mich. 
United States Plastic Molding Corp., 
Wallingford, Conn. 
United Tool Company, Bridgeport, Conn. 
@Van Dorn Iron Works Co., Cleveland, 
Ohio 
Varney, Incorporated, Miami, Fla. 
Voges Manufacturing Co., Inc., Ozone 
Puen, m. ¥. 
W& A Co., Inc., Attleboro, Mass. 
@Waterbury Companies, Inc., Waterbury 
Conn. 
Wilpey Tool & Mfg. Co., Kearny, N. J. 
Zaph, Charles & Co., Evanston, III. 


G. M. B. H. 


MOLD POLISHING 


@ Acme Scientific Co., Chicago 
@Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 

Bondy Engineering Co., Brooklyn, N.Y. 

Damac Tool Co., Bronx, N.Y. 

Damen Tool & Engineering Co., Chicago 

Hake Manufacturing Co., Inc., Roanoke, 

Va. 
Industric!l Eng. Service, South Easton, 
Mass. 
@ Micron Specialties Co., Chicago 

Molderoft, Inc., Baltimore, Md. 

Mold Polishing Service, Riverdale, N.J. 
@Nework Die Co., Newark, N. J. 
@Nutmeg Chrome Corp., West Hartford, 

Conn. 
Paragon Plastic Corporation, New York 
@Precision Mold & Polishing, Roanoke, 
Va. 
Rochelle Plastic Mold Co., Inc., Clif- 
ton, N.J. 

Springfield Cast Products, Inc., Spring- 

field, Mass. 

Una-Craft Engineering Co., Inc., Hazel 

Park, Mich. 

Vapor Blast Mfg. Co., Milwaukee, Wisc. 

@ Zapf, Charles, & Co., Evanston, Ill. 


PERFORATING PLASTIC 
SHEETING 
American Hard Rubber Co., New York 
Blacher, B., New York 
Canadian Resins & Chemicals, Ltd., 
Montreal, Quebec, Canada 


SPECIALIZED SERVICES 


@Carroll, J. B., & Co., Chicago 
Chicago Price Tag Mfg. Co., Chicago 
Crystalx Corp., Lenni Mills, Pa. 

@Emeloid Co., Inc., Hillside, N.J. 
Kendall, The Co., Chicago 

@ Microcell, Ltd., Low Dow, England 

@ Perforating Industries, Inc., Roselle 

Park, N.J. 

@ Perforating Specialties, New York 
Staff Die Cutting Co., New York 
Westlake Plastics Company, 

Mills, Pa. 


Lenni 


PLATING MOLDS, RAMS 
AND PLATES 


(Hard Chromium) 


@Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 
@ Chromium Corp. of America, New York 
Damen Tool & Engineering Co., Chicago 
Diamond Hard Chromium Co., Newark, 
N.J. 
Har-Conn Chrome Co., West Hartford, 
Conn. 
Industrial Eng. Service, South Easton, 
Mass. 
@ Micron Specialties Co., Chicazo 
@Nutmeg Chrome Corp., West Hartford, 
Conn. 
Omeo Plastic Mold, Fremont, Indiana 
®@Plating Eng. Co., Milwaukee, Wisc. 
Southern Toll Mfg. Co., Winston, N. C. 
Una-Craft Engineering Co., Inc., Hazel 
Park, Mich. 


POSTFORMING 
(of Laminates) 


Aacon Industries, Inc., Brooklyn, N.Y. 
Atlas Plastics, Inc., Buffalo, N.Y. 
Blackman Plastics, Culver City, Calif. 

@Cadillac Plastic & Chemical Co., De- 

troit, Mich. 

@Carroll, J. B., & Co., Chicago 
Chemtron Fiber Glass, E] Monte, Calif. 

@ Continental-Diamond Fibre Corp., New- 

ark, Del. 
Crowl, Charles, Co., El Monte, Calif. 
Curry Arts Molding & Laminating Co., 
Scranton, Pa. 
@Emeloid Co., Inc., Hillside, N.J. 
Emerson Plastics Corp., Bronx, N.Y. 
Engineered Plastics, Inc., Gibson, N.C. 
@F alge Engineering Corp.. Bethesda, Md. 
General lastics Mfg. Co., Tacoma, 
Wash. 

Gladwin Plastics, Inc., Atlanta, Ga. 

Industrial Plastic Supply Div., W. Hart- 
ford, Conn. 

Insulating Fabricators of New England, 
Inc., Watertown, Mass. 

Lee, Walter Chemical Corp., Bronx, N.Y. 

Long, Thomas J. Inc., New York 

Murray Plastics Company, Poughkeep- 
sie, N.Y. 

@National Vulcanized Fibre Co., Wil- 

mington, Del. 

Northern Plastics Corp., La Crosse, 
Wisc. 

Paragon Plastic Corp., New York 

Pine-Wood Plastic Co., Inc., Cambridge, 
Mass. 

Plastic Age Sales, Inc., San Fernando, 
Calif. 

Plastics, Laminates & Fabrics, Inc., 
Chicago 

Regal Plostic Co., Kansas City, Mo. 

Reynolds Plastics, Inc., Walled Lake, 
Mich. 


Silicone Insulation, Inc., Bronx, N.Y. 


@Swediow Plastics Co., Los Angeles 
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SPECIALIZED SERVICES 


Synthane Corp., Oaks, Pa. 

U.S. Plastic Molding Corp., Walling- 
ford, Conn, 

Westinghouse Electric Corp., Micarta 
Division, Hampton, S.C, 

Zenith Plastics Co., Ypsilanti, Mich. 


PRINTING 


A. Flexible plastic film and sheeting 

B. Rigid Plastic sheets 

C. Finished plastic products (toys, bot- 
tles, novelties, etc.) 


A & B Plastics, Seattle, Wash. (2) 

Aacon Industries, Inc., Brooklyn, N.Y. 
(A, B, C) 

Accurate Gold Stamping Co., Inc., New 
York (A, B, C) 

Acme Laminating & Plastics Co., De- 
troit, Mich. (A, B, C) 

@Acromark Co., Elizabeth, N.J. (C) 

Allegheny Plastics, Inc., Coraopolis, 
Pa. (B) 

Allied Engraving & Stamping Co., Buf- 
falo, N.Y. (A, B, C) 

American Combining Corp., Rockaway 
Beach, Queens, N.Y. (A) 

Ameriplastic Co., Flint, Mich. (B, C) 

@Amos Packaging Co., Edinburg, Ind. 

Art Decorating Co., North Bergen, N.J. 
(B, C) 

Art Plastic Mfg. Co., Los Angeles, 
Calif. (A, B, C) 

Atlas Plastic Specialties, Inc., Chicago 
(B) 

@Barron, J. E., Plastics, Inc., Cincin- 

nati, Ohio (A, B, C) 

Bernard Plastics Molding Corp., Long 
Island City, N.Y. (C) 

Blossom Mfg., Co., New York 

@Bolta Products Div., General Tire & 

Rubber Co., Lawrence, Mass. (A, B) 

Borkland Mfg. Co., Marion, Ind. (B, C) 

Brutier Products Co., Inc., Secaucus, 
N.J. (A) 

Canadian Resins & Chemicals, Ltd., 
Montreal, Quebec, Canada (A) 

Canton Containers, Canton, Ohio (A) 

Carolina Plastics Co., Charlotte, N.C. 
(B, C) 
@Carroll, J. B., & Co., Chicago (B) 
Celluplastic Corp., Newark, N.J. (C) 
Chaney Plastic Molding Co., Denver, 
Colorado (C) 

Chelsea Mills, Div. of Novelty BB-Co., 
New York (A, B) 

Chicago Price Tag Mfg. Co., Chicago 
(B, C) 

® Coating Products, Englewood, N.J. (A) 

Continental Can Co., Inc., Mt. Vernon, 
Ohio (A) 
@Cosom Engineering Corp., Mpls., Minn. 
(C) 
Crystalx Corp., Lenni Mills, Pa. (A) 
Darnell Manufacturing Co., Orange, Va. 
(C) 
Denver Plastics, Inc., Golden, Col. (B) 
Dura-Lee Corp., Kansas City, Miss. (A) 
Einson-Freeman Co., Long Island, 
N. ¥. (A, C) 
@Emeloid Co., Inc., 
(B, C) 
Entwistle Manufacturing Corp., Provi- 
dence, R. I. (A, B, C) 
Equitable Paper Co., Inc., 
Island City, N. Y. (A, C) 
@Falge Engineering Corp., 
Md. (B) 
Farrington Texol Corp., Walpole, Mass. 


(A) 


Hillside, N. J. 


Long 
Bethesda, 


@ Indicates Advertiser. 


Fawn Plastics Co., Inc., Baltimore, 
Md. (C) 
Felsenthal, G., & Sons, Chicago (A, B) 


@General Tire & Rubber Co., Akron, 


Ohio (A) 


@General Tire & Rubber Co., Marion, 


Ind. (B) 

Gits Molding Corp., Chicago (C) 

Glassoloid Corp. of America, Clifton, 
N. J. (B) 

Goodren Products Corp., Englewood, 
N. J. (A) 

Gorden-Lacey Chemical Products Co., 
Inc., Maspeth, N. Y. (A) 


® Hopp Plastics, New York (A, 8) 


Ideal Gold Stamp Co., New York (A, 
B, C) 

Industrial Plastic 
Hartford, Conn. (C) 

Industrial Sales Engineers, New York 
(A, B, C) 

Insulating Fabricators of New England, 
Inc., Watertown, Mass. (8) 

Jupiter Plastics, Inc., Pittsfield, Mass. 
(B) 

Kehr Products Company, Philadelphia, 
Pa. (A) 

Leathertone, Inc., Boston, Mass. (8) 

Malco Plastics, Inc., Baltimore, Md. 
(B) 

Mankato Paper Box Co., Mankato, Minn. 
(B) 

Marbek Inc., Brooklyn, N. Y. (A) 

Motson, J. Frank Co., Flourtown, 
Penna. (B, C) 

Milprint, Inc., Milwaukee, Wisc. (A) 

Mitchell Plastics, Inc., Owosso, Mich. 
(C) 

Name Plate Products Co., Philadelphia, 
Pa, (A, B, C) 

Nas-Kay Industries, Philadelphia, Pa. 
(B) 

Newark Paraffine & Parchment Paper 
Co., Newark, N. J. (A) 

Newcraft Mfg. Corp., 
City, N. Y. (C) 

Norco Plastic Inc., Milwaukee, Wisc. 
(C) 

Paragon Plastic Corporation, New York 
(B, C) 

Plast-Ad Mfg. Co., South Bend, Ind. 
(A, B) 

Plas-Ties Company, Santa Ana, Calif. 
(A) 
Permanent Label 
N. J. (B, C) 
Plastic Film Corp., Plainfield, Conn. 
(A) 

Plastic Inlays Corp., Summit, N. J. (C) 

Plastic Innovations, Inc., Yonkers, N.Y. 
(A, B) 

Plastics, Laminates & Fabrics, Inc., 
Chicago (B, C) 


Supply Div., W. 


Long Island 


Corp., Bloomfield, 


@Plaxall, Inc., Long Island City, N. Y. 
(B, C) 
@Plura Plastics, Maplewood, N. J. (C) 


Poly Plastic Products, Inc., Paterson, 
N. J. (A) 

Premier Plastics Co., Milwaukee, Wisc. 
(B, C) 

Printloid Plastics, Inc., New York (B) 

Presco Plastics, Milwaukee, Wisc. (8) 

Ridge Printing Co., Inc., Ridgefield, 
N. J. (A) . 

Romar Plastics, Inc., St. Charles, Ill. 
(C) 

Rondale Company, Inc., The, Roselle, 
N. J. (A) 

Royal Mfg. Co., Inc., Prescott, Arizona, 
(Cc 


) 
Rudd Plastic Fabrics, Corp., Brooklyn, 
N. Y. (A) 
Sealview Plastics, Inc., Wayne, Pa. (B) 


Shaw-Randall Co., Inc., Paw: 
R. 1. (B) 
Shoe Form Co., Inc., Auburn, 
(B, C) 
Shore Line Industries, Clinton, 
(A) 
@ Sillcocks-Miller Co., The, Maple 
N. J. (A) 
@Sinko Mfg. & Tool Co., Chicap 
Sommers Plastic Prod. Co., New ) 
(A) 
Sorg Paper Company, The, Middletow, 
Ohio (A) 
Sperzel Co., Minneapolis, Minn, ( 
Stensgaard W. L. and Associates, Inc. 
Chicago (A, B) 
® Superior Plastics, Inc., Chicago (2. | 
Synthane Corp., Oaks, Pa. (8) 
Syracuse Plastic Molders, Syracuse, 
N.Y... 6) 
Therm-O-Form Plastics Co., Homewoo 
Ill. (A, B) 
Timely Products Mfg., Co., Des Moines 
Iowa (B, C) ; 
Topflight Corp., York, Pa. (A) 
Tri-State Plastic Molding Company, 
Henderson, Ky. (C) 
@United Laminations, Inc., 
Pa. (A, B) 
United Mask & Noy. Co., Inc., Glendale, 
N. Y. (B) 
Varney, Incorporated, Miami, Fla. (() 
Velveray Corporation, New York (4 
Virginia Plak Company, New York (8) 
W&A Co., Inc., Attleboro, Mass. (( 
Wellington Print Works, Inc., Trenton, 
N. J. (A) 
Wessel, Stanley & Company, Chicago(B) 
Willson Camera Co., Inc., Havertown, 


Pa. (B) 


rk 


ly 


i, 


Mayfield, 


PULVERIZING 


Ameo Plastic Materials, Inc., Brook- 


yn, N.Y. 

@American Molding Powder & Chemical 

Corp., Brooklyn, N.Y. 

American Pulverizer Co., St. Louis, Mo. 

Bamberger, Claude P., Inc., Ridgefield 
Park, N.J. 

Blane Corp., Canton, Mass. 

Blum, Paul, Co., Buffalo, N.Y. 

Collins, Caldwell & Dague, Paramount, 
Calif. 

Danberg Chemical Co., 
Conn. 

@Holland, M., Co., Chicago, Ill. 
Oppenheimer Corp., Buffalo, N.Y. 
Schutz-O’Neill Company, Minneapolis, 

Minn. 
RECLAIMERS, PLASTIC 
MATERIALS 


& Plastics Corp., 


Wallingford, 


Alpha Chemical 
all N. J. 
Ameo Plastic Materials, Inc., Brook- 
lyn, N. Y. 
@American Molding, Powder & Chemical 
Corp., Brooklyn, N. Y. 
—or Pyroxlin Corp., Arlington, 


Bamberger, Claude P., Inc., Ridge- 
field Park, N. J. 
Blane Corp., Canton, Mass. 
Blum, Paul, Co., Buffalo, N. Y. 
Collins, Caldwell & Dague, Paramount, 
Calif. 
Duke Plastics Corp., Brooklyn, N. Y. 
Elton, Ted, North White Planes, N. Y. 
@ Erie Plastics Co., Inc., Erie, Pa 
® Gering Products, Inc., Kenilworth, N.J- 
® Holland, M., Co., Chicago, III. 
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elnterplastics Corp., New York 
Morine Plasties, Inc., Clinton, Mass. 
Multiplasties, Inc., Wallingford, Conn. 
@Muehlstein, H., & Co., Inc., New Y ork 
Nebraska Plastics, Ine., Cozad, 
Nebraska 
Oppenheimer Corp., Buffalo, N. Y. 
Plandex Corporation, Downingtown, 
Pa. 
Plastic Materials, Inc., Hicksville, N.Y. 
ePlastic Molders Supply Co., Inc., 
Fanwood, N. J. 
ePlastic Molding Powders, Inc., Brook- 
lyn, N.Y. 
@Shulman, A., Inc., Akron, Ohio 
Shuman, Philip & Sons, Buffalo, N. Y. 
@ Superior Plasties, Ine., Chicago 
U. S. Plastic Products Corp., 
chen, N. J. 
Western Plastic & Rubber Co., Rich- 
mond, Calif. 
@Woloch, George, Co., Ine., New York 
Zenner, Justin, Chicago 


RESIN PULP AND FIBRE 
P ROCESSORS 


Plymouth Fibres, Inc., Brooklyn, N. \. 


Metu- 


ROTATIONAL CASTING, SEE 
SLUSH MOL DING 


SILK SCREEN MAKERS 


Aacon Industries, Ine., Brooklyn, 

N.Y. 

Bricmar 
York 

Chelsea Mills, Div. of Novelty BB- 
Co., New York 

@Como Plastic, Inc., Columbus, Indiana 

Crystalx Corp., Lenni Mills, Pa. 

Dec-Art Process Co., Ine., New York 

Dura Plastics of New York, New York 

Ideal Geld Stamp Co., New York 

International Plastic, New York 

Kerr, R. W. Plastic Co., Hastings, 
Nebraska 

Kerreo Products, Lincoln, Nebraska 

Lustra-Cite Industries, Ine., Brooklyn, 
i. es 

Midwest Decalcomania Co., Chicago 

Milprint, Ine., Milwaukee, Wisc. 

Nas-Kay Industries, Philadelphia, Pa. 

Paragon Plastic Corporation, New 
York 

Plast-Ad Mfg. Co., South Bend, Indiana 

Pioneer Valley Plastics Co., Chico- 
pee, Mass. 

Permanent Label 


Manufacturing Corp., New 


Corp., Bloomfield, 


Premier Plastics Co., Milwaukee, 
Wisc. 
Royal Mfg. Co., Ine., Prescott, Arizona 
—_ Salem Studios, South Salem, 
i. ¥. 
Southeastern Sales Corp., St. Peters- 
burg, Fla. 
Stensgaord, W. L., and Associates, 
Chicago 
@Superior Plastics, Inc., Chica 
— Products Company, asthe, 
United Mask & Nov. Co., Inc., Glen- 
dale, N. Y. 
Vavrik-Industrial 
Rossford, Ohio 


SLITTING, CUTTING, SHEET- 
ING, PLASTIC FILM 


Aacon Industries, 
Be 24 


Design, Louis, 


Ine., Brooklyn, 


@ Indicates Advertiser. 


Acme Laminating & Plastics 
Detroit, Mich. 
® Barron, J. E., Plastics Co., Cincin- 
nati, Ohio 
Blacher, B., New York 
Brutier Products Co., Inc., Secaucus, 


Co., 


@Cadillac Plastic 
Detroit, Mich. 
Canton Containers, Inc., Canton, Ohio 
@ Coating Products, Englewood, N. J. 
Crook, William A., Co., Ine., Water- 
town, Mass. 
Cry stalx Corp., Lenni Mills, Pa. 
@Danielson Manufacturing Co., Daniel- 
son, Conn. 
®Davis, Joseph Plastics Co., 
ton, 
Dura-Lee Corp., Kansas City, Miss. 
@ Fabrico Mfg. Corp., Chicago 
vere Products Corp., Rochester, 


& Chemical Co., 


Arling- 


Gomar Manufacturing Co., Inc., Linden, 


N. J. 

@H. & R. Industries, Nazareth, Pa. 
Industrial Sales Engineers, New York 
Kehr Products Company, Philadelphia, 

a. 

@ Liberty Cutting Die Co., New York 
Malco Plastics, Inc., Baltimore, Md. 

® MuehIstein, H., Co., Inc., New York 
Newark Paraffine & Parchment Paper 

Co., Newark, N. J. 
—— Laminating Corp., Vaux Hall, 


@Plastics, Laminates & Fabrics, Ine., 
Chicago 

Protective Lining Corp., Brooklyn, 
N.Y 


Rudd Plastic Fabries Corp., Brooklyn, 
N.Y 


Ruf Machine Co., Inc., New York 
@Sandman, Eli Co., Worcester, Mass. 
Shoe Form Co., Inc., Auburn, N. Y. 
Springfield Fabricators, Inc., Spring- 
field, N. J. (Cutting) 
@ Transilwrap Company, Chicago 
Westlake Plastics Company, 
Mills, Pa. 


SLUSH MOLDING AND ROTA- 
TIONAL CASTING 


Inc., 


Lenni 


Aacon = Indus ‘ries, Brooklyn, 
i Be 
@Akron Presform Mold Co., Coyahoga 
Falls, Ohio 
Atlas Plastics, Inc., Buffalo, N. Y. 
Blue Ribbon Shoe & Novelty Co., 
Inc., Bklyn, N. Y. 
Bricmar Manufacturing Corp., 
York 
Fiberoid Doll Products Corp., 


New 
Bronx, 


Flexible Products Co., Marietta, Ga. 

Hav Industries, Ine., Wilmington, 
Delaware 

Industrial Sales Engineers, New York 

International Plastic, New York 

Kerrco Products, Lincoln, Nebraska 

Kusan Incorporated, Nashville, Tenn. 

L. & P. Teol Company, Cincinnati, 
Ohio 

Plastic Rotocast Co., Chicago 

Polykote, Inc., Cleveland, Ohio 

Regal Plastic Co., Kansas City, Mo. 

Reinhardt Plastics Company, Denver, 
Colorado 

Sarcol Foundry & Pattern 
Chicago 


SPRAY MASKS 


Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 


Corp., 


SPECIALIZED SERVICES 
Arnkurt New 
York 
Clear View Plastics Corp., 
Bluff, Miss. 
@ Conforming Matrix Corp., Toledo, Ohio 
@Fiore, William M., Inec., Brooklyn, 
N. Y 


Associates Engineers, 


Poplar 


@Finish Engineering Co., Erie, Pa. 
Houghton L aboratories, Inc., Olean, N.Y. 
@ Jay Company, T. V., Chicago 
Kaye Plastics Corporation, 
Brunswick, N. J. 
Matthews, Jas. W. &Co., Pitts., Pa. 
@Molded Products, Division of Admiral 
Corp., West Chicago 
Paragon Plastic Corporation, New York 
Planet Plating Co., Ine., Brooklyn, 
_ ee & 
Premier 
Wisc. 
Reinhardt Plastics Company, 
Colorado 
Ren Plastics, Inc., Lansing, Mich. 
Servwell Products Co., The, Cleve- 
land, Ohio 
Staff Die Cutting, Co., New York 
@ Thierica Studio, Inc., Grand Rapids, 
Mich. 
Timely Products 
Moines, Iowa 
Topflight, Corp., York, Pa. 
W & A Co. Ine., Attleboro, Mass. 


New 


Plastics Co., Milwaukee, 


Denver, 


Mfg. Co., Des 


TESTING LABORATORIES 


Akron Presform Mold Co., Cuyahoga 
Falls, Ohio 

Aries, R. S. & Associates, New York 

Chemical Research, Upper Carby, Pa. 

Colburn Laboratories, Inc., Chicago 

Colt’s Plastics Co., Inc., Hartford, 
Sonn. 

@DeBell & Richardson, 
ville, Conn. 
@Desert Sunshine 

Phoenix, Arizona 
2 repene Pressed Steel Corp., Fostoria, 
io 
Froehling & Robertson, Inc., Rich- 
mond, ‘a. 
®Furane Plastics, Inc., Los Angeles, 
Calif. 
Gayness Engineering Co., Chicago 
Greene, Ray, & Co., Toledo, Ohio 
Hanley Plastics Co., St. Louis, Mo. 
e@Lupoline Automatic, Tuckahoe, N. Y. 
MeMillan Industrial Corp., Ipswich, 
Mass. 
® Microcell, Ltd., Low Dow, England 
@ Muehistein, H., Co., Inc., New York 
Naken, William, Los Angeles 
New England Laboratories, 
Mass. 
Northeastern Plastics, 
Mass. 
Patzig Testing 
Moines, lowa 
Radiation Applications 
New York 
Ren Plastics, Inc., Lansing, Mich. 
Case Research-Laboratories, Newark, 


Inc., Hazard- 


Exposure Tests, 


Ipswich, 


Inc., Boston, 


Laboratories, Des 


Incorporated, 


Rhodes, Philip H., Cincinnati, Ohio 

Rudd Plastic Fabrics, Brooklyn, N. Y. 

Skeist Laboratories, Newark, N. J. 

Snell, Foster D., Inc., New York 
@South Florida Test Service, 

Fla. 
Stringfield, Raymond B., Los Angeles 
a States Testing Co., Hoboken, 


Miami, 
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CONVERTERS AND PROCESSORS 


The following personnel and equipment directories are designed to be as 
complete as possible on the basis of available information submitted by the 
companies themselves. Listings are alphabetical and geographical, by state. 








CUSTOM MOLDERS AND EXTRUDERS 


C—Compression; E—Extrusion; 1—Injection; T—Transfer; CM—Cold Molding 





ALABAMA 


Decatur Plastic & Eng., Inc., Decatur (/) 
Injection Machines: 4-3 oz.¢ 1-12 oz.; 
1-16 oz. 
Pres., Sls. 
Hickson 
Vice Pres.—John Sewell 


Mer. & Pur. Agt.—M. E. 


ARIZONA 


*Royal Mfg. Co., Inc., Prescott, (/, £) 
Injection Machines: 14 oz.; 1-6 oz.; 3-8 oz. 
Extrusion Machines: 1-244"; 7-3"; 2-44" 
Pres. & Sales Mer.—C. C. Coates 
V. Pres.—John D. Jackson & H.L. 
Berman 
Pur. Agt.——E. C. Sturm 


CALIFORNIA 


*Alladin Plastics, Inc., Los Angeles (J) 
Injection Machines: 8 oz.~4; 16 oz., 1; 12=- 
16 oz., ~1; 20-28 oz.—3; 2-3 oz.-1 

Pres.—Sam Avedon 

Vice Pres.—Hon. L. Taylor, Plant Supt. 
Sales Mger.—Nelson Trust 

Pur. Agt.—Fred R. Berman 


*American Molding Co., San Leandro 
((C, J, T, E) 
Compression Presses: 8 
Injection Machines: 6 to 12 oz. 
Transfer Presses: 3 to 150 tons 
Extrusion Machines: 3 to 344" 
Pres.—W. D. Love, Jr. 
Chief Eng.—John Robb 
Sales Manager—dHarry Peet 
Pur. Agt.—E. B. Mellor 


Art Plastics Mfg. Co., Los Angeles 
(C, I, E) 
Compression Presses: 3 
Injection Machines: 3 
Pres.—R. R. Conell 
Vice Pres.—Henry Conell 
Sales Mer.—Frank Brown 


Automatic Plastic Molding Co., 
Berkeley (C, T) 
Compression Presses: 1<15 ton; 1-150 ton; 
1-250 ton 
Injection Machines: 2-4-6; 2-8 
Pres.—F orrest Engelhart 
Vice Pres.—A. J. Cazvison 
Sales Mgr.—A. J. Carlson 
Pur. Agt.—Forrest Barnes 


*Chemtron Fiber Glass Co., Fl Monte 
(CM) 
Pres.—R. L. Kinch 
Vice Pres.—C. L. Kuchinsky 
Sales Mgr.—J. C. Larcom 
Pur. Agt.—A. R. Kinsley 


*Collins, Caldwell .& Dague, Paramount 
(BE) 
Extrusion Machines: 4 
Pres.—Wm. B. Collins 
Vice Pres.—Lee M. Caldwell 
Sales Mer.—Harold F. Dague 


Crest Molded Products, Inc., Arcadia 
Compression Presses: 2-40 ton; 6-150 ton; 
2-200 ton; 2-300 ton 
Transfer Presses: 2-40 ton; 2—80 ton; 4-150 
ton, 2=200 ton 
Pres.—Charles Marins 
Vice Pres.—Stephen Civerolo 
Sales Mgr. & Pur. Agt.—K. R. Mergen 


Delkay Plastics Corp., Inglewood (/) 
Injection Machines: 1<3 0o2.; 3<6 oz.; 3=16 
o2. 


Owners: Edmond Favre & Jack Mersman 


* Eldon Manufacturing Co., (C, T) 
Compression Presses: 18-50 ton to 350 ton 
Transfer Presses: 14-50 to 200 ton 
Pres.—Robert Silverstein 
Vice Pres.—Walter Burroughs 
Sales Mgr & Gen. Mgr.—Darrel Francy 
Pur. Agt.—Louis Berkowitz 


*Gaylord Plastics, Inc., Santa Monica 
(C, T) 

Compression Presses: 1-10 ton; 1-75 ton; 
4-85 ton 

Transfer Presses: 1-2 ton; 5-10 ton 
Pres. & Sales Mer.—G. W. Main 
Vice Pres. & Pur. Agr.—H. P. Grimberg 


*Gibbs Manufacturing Co., Berkeley 
(C, I) 

Compression Presses: 10-30 to 300 tons 

Injection Machines: 1-6 .0z.; 1-12 oz. 


Pres.—J. Gibbs 


* Jet Specialties Co., Inc., Los Angeles 
(1, E) 
Injection Machines: 6 o2.; 8 o2z.; 16 oz.; 2 
oz. 
Extrusion Machines: 5~2%"; 1-144"; 1-2"; 
23%" 


Pres. & Gen. Mgr.—Lloyd W. Johnson 
Vice Pres. & Sales Mgr.—Gerald H. 
Johnson 


Controller, Pur. Agt., & Ass’t to Pres.— 
Malcolm S. Haywood 


* Operates own tool room, 
®indicates Advertiser. 
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Kennerley-Spratling, Inc., Berkeley 
Compression Presses: 50 to 100 ton 
Injection Machines: 3 to 16 oz. 
Transfer Presses: 50 to 100 ton 
Pres.—Fred L. Kennerley 
Vice Pres.— J. H. Murphy 
Secy. & Vice Pres.—Ernest N. Spratling 
Treas.—R. W. Garrett 


*Kraloy Plastic Pipe Co., Inc., Los 
Angeles (E) 

Extrusion Machines: 2=2%"; 1-34"; 14," 
Pres.—Arthur Gow 
Vice Pres.—Robert C. Raab 
Sales Mgr.—Russell W. Johnson 
Pur. Agt.—B. Priess 


*Lynch Asbestos Co., Los Angeles (F£ 
Extrusion Machines: 2-(1-2% & 1=-4\) 
Pres.—R,. O. Lynch 
Vice Pres.—J. C. Hontev 
Pur. Agt.—C. Cruen 


*Marken Plastic Corp., Los Anglees (F) 
Extrusion Machines; 2-34,"; 1-24," 
Pres.—Andrew M. Martin 
Vice Pres. & Gen. Mgr.—W. 
Aitken 
Vice Pres. & Plant Supt.—Ralph Luck 


Aidney 


*Moder Plastics Co., Los Angeles (/) 
Injection Machines: 1=4 o2.; 1-6 oz.; 2-8 
oz.; 1-12 oz., 3-16 oz. 
Pres.—George W. Van Vorst 
Vice Pres.—Kenneth F. Carraher 
Sales Mer. & Gen. Mgr.—Myron W. Plum 
Pur. Agt.—Ethel S. Wilson 


Monrovia Plastic Co., Inc., Monrovia (/) 
Injection Machines: 2-12 oz.; 1=4 oz. 
Pres.—Swanson 
Vice Pres.—Adsen Melickian 
Gen. Mer. & Secy.—W. R. Swanson 


*New Plastic Com., Los Angeles (/) 
Injection Machines: 5-16 oz. 


*Olympic Plastics Co., Inc., Los An- 
geles (C, I, T) 
Compression Presses: 12—75-300 tons 
Injection Machines: 8-2 0z.-16 oz. 
Transfer Presses: 4-50-250 tons 
Pres.—David Rome 
Vice Pres.—David C. Siteman 
Sec., Treas. & Pur. Agt.—Harry Scott 


* Peat Manufacturing Co., Norwalk (/) 
Injection Machines: 1=16 02.; 1-12 oz.; 3-8 
oz. 
Pres.—Roy L. Peat 
Sales Mgr. & Pur. Agt.——C. O. Menig 
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*Plastic Age Sales, Inc., San Fernando 


mpression Presses: 1-450 ton, 48 x 80- 
48"; 1-110 ton, 14 x 120; 1-75 ton,36 
x 48; 10212 x 24=48, 35 tons; 3-12 

9-48", 35 ton; 1-36-4845 ton. 
Transfer Presses: 1-12 x 12-75 ton, 1-12 

« 24-75 ton 

Pres.—-J. A. Dramer 

Sales Mer.—-H. E. Renner 

Pur. Agt.——-Adolph Kramer 


*Plastic Process Company, Division of 
Monadnock Mills,Los Angeles (£) 


~ Extrusion Machines: 7=2%4" to 444" 
| Pres. —E. E. Kotkin 
Vice Pres. —H. H. Wenk & H. R. Hedstron 
Pur. Agt.——-Mark Kotkin 
| 
Plastron Specialties, Inc., Los Ange- 
les, (E) 
— Extrusion Machines: 1-1"; 2-24"; 1-3%" 
*Randazzo Plastic Co., Los Angeles (/) 
Injection Machines: 5-3-8 oz.: One-4 0z.; 
One=12 oz. 
Partner: Marco G. Randazzo 
Partner: Marion G. Randazzo 
Partner: Gus Rizzo 
*Reinhold Engineering & Plastics Co., 
ing Norwalk (C, J, T) 


Compression Presses: 8100 ton, 4-200 
ton; 2-250 ton; 2-300 ton; 3-400 ton; 
2-750 ton 
Injection Machines: 3-4 oz. 
Transfer Presses: 3 
Pres.— James P. Gruettner 
V. Pres. Administration—H. J. Harris 
Sales Mer. —William H. Barner 
Pur. Agt.—H. J. Harris 
(E *Reinhold-Geiger Plastics, Inc., Los 
Angeles, (C, I, T) 
Compression Presses: 39100 to 4000 ton 
Injection Machines: 7=] to 3 oz. 
Transfer Presses: 11-100 ton 
Pres.—Lisle Reinhold 
(F V. Pres.—Harry Geiger 
Manager—Edgar A. Wanc suk 


*Resinite Department, The Borden Co., 
Santa Barbara (E) 
Extrusion Machines: 
sizes 
I Gen. Mgr.—Grant Erlich 
=f Sales Mgr. Industrial 
Howard G. Smith 
Mer. Consumer Goods—William 


10 machines, various 


Prod uction— 


Sales 
Sedar 


*Revell Industrial Division, Venice (/) 
Injection Machines: 15-2 oz. to 12 oz. 
TN) Pres.—Lewis H. Glaser 
Sales Engineer—Bernard Diggins 
Pur. Agt.——Oliver Kimball 


*Roger Mfg. Co., Oakland (C, /) 
Compression Presses: 1-30 ton; 1-40 ton; 
1-75 ton 
Injection Machines: 1-4 o2z.; 1<8 0o2.; 
OZ. 
Pres. and Owner—A. J. Roger 
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Sierra Electric Corp., Gardena (C, /, T) 
Compression Presses: 45-100 to 600 ton 
Injection Machines: 24 to 8 oz. 
Transfer Presses: 20=50 to 500 ton 

Pres. & Sales Mger.—-L. T. Bordner 

V. Pres.——-R. R. Turner 

Pur. Agt.—-Len Landry 


* Operates own tool room. 
Indicates Advertiser, 


*Westland Plastics, Inc., Los Angeles 


Injection Machines: 1-2 02z.; 1-9 o2z.; 4-12 
02.; 1-16 oz. 
Pres.—Fred F orsman 
V. Pres.—Russel Forsman 
Sales Mgr.—Bert Murman 
Pur Agt.—Gus Forsman 


*Wilcox Plastics, Inc., Montebello (C, 
| es 

Compression Presses: 15-50 to 300 ton; 8— 

15 to 40 ton 

Injection Machines: 3-6 oz. 

Transfer Presses: 7-50 to 200 ton 
Pres.—Frank Wilcox 
V. Pres.—Chas. L. Nichols 
Sales Mer. B. H. Enos 
Pur. Agt.—-E. N. Huling 


*Windman Brothers, Los Angeles (C, /) 
Compression Presses: 20-75-400 ton 
Injection Machines: 12-4 02.-12 oz. 
Pres.—Philip Windman (Partner) 
V. Pres.—Sam & Murray Windman (Partner) 
Sales Mgr.—JIrving Windman (Partner) 
Pur. Agt.—-Oscar Windman (Partner) 
Pur. Agt.—-Fred Windman (Partner) 


COLORADO 
*Chaney Plastic Molding Co., Denver (/) 


Injection Machines: 2-9 oz.; 2=6 oz.; 1=2 oz. 
Pres., Sales Mgr. & Pur. Agt.—J. E. 
Chaney 


*Denver Plastics, Inc., Golden (C, /) 
Compression Presses: 1 
Injection Machines: 4 

Pres.—R. L. Millard 

Sales Mgr.—H. F. Kusserow 

Pur. Agt.——C. A. Gates 


Ingwesen Manufacturing Co., Inc., Den- 
ver (J) 
Injection Machines: 1-4 o2z.; 2—8 oz.; 1-16 
oz. 
Pres. Sales Mgr.—T. E. Taplin 
Vice Pres. & Pur. Agt.—M. B. Hecox 


*Pikes Peak Plastics, Inc., Colorado 
Springs (C, J) ‘ 

Compression Presses: 2-20 ton 

Injection Machines: 2~1=4 oz.; l=1 oz. 
Pres.—Egon W. G. Wieselmann 
Vice Pres.—F lorence E. Wieseimann 


*Reinhardt Plastics Company, Denver 
C, I, T) 

Compression Presses: 2-35T; 1-125 ton 

Injection Machines: l-1 oz.; 2—2 o2z.; 14 


oz. 
Transfer Presses: 1-35T 


*V. F. Rogers Plastic Molding, Denver 
(C, I, T) 
Compression Presses: Three-18 ton, One 
50 ton 
Injection Machines: One 1 oz. 
Transfer Presses: One-50 ton 
Owner: V. F. Rogers 


Yorker and Sons, Inc., Denver (/) 
Injection Machines: 1-12 oz.; 1-8 0o2.; 1-4 
02.; 2=2 oz. 
Pres. & Pur. Agt.—Oscar B. Yorker 
V. Pres.—Scott A. Gale 
Gen. Mgr. & Sales Mger.—Jack R. Pechman 


CONNECTICUT 


Atlantic Plastics, Inc., Stanford (/) 
Injection Machines: 6-12 0o2.; 2<4 o2.; 4<2 
02. 
Pres.— Joseph E. Benoit 
Vice Pres.—Neil S. Waterman 
Treas.—William F. Sanford 


®@* Connecticut 


CUSTOM MOLDERS AND EXTRUDERS 


®Bridgeport Molded Products, Inc., Fair- 
field, Conn. (C, J) 

Compression Presses: 452 ton; 13-150 ton; 
10-100 ton; 31-50 ton; 3=15 ton; 1-314 
ton; 5-300 ton; 4—200 ton. 

Injection Machines: 1-200 oz.; 1-28 oz.; 
6-8 0z.; 1-60 o2z.; 2—16 o2.; 2<6 o2.; 
1=48 02.; 1-22 02.; 3=4 02.; 1-32 oz.; 
6=12 oz.; 3=2 oz. 

Pres. & Sales Mgr.—L. P. Clark 
Vice Pres.—E. A. Tyler 
Pur. Agt.—E. Dattalo 


Bridgeport Plastics & Rubber Co., Inc., 
Bridgeport (J) 
Injection Machines: 2 1=4 oz.; 1-6 oz. 
Pres. Sales Mer. & Pur. Agt.—H. E. 
Cosselin 
Vice Pres.—Frank R. Cosselin 


©Butterfield, T. F., Inc., Naugatuck (C, 
ie #, 
Compression Presses: 40-100 to 150 ton 
Injection Machines: 7-202 to 80 oz. 
Transfer Presses: 10-150 ton 


*Colt’s Plastics Co., Inc., Hartford (C, 
Compression Presses: 8-100 42-80 
ton; 12—40 ton; 4-80 ton 
Injection Machines: 1-14 0z.; 1-6 o2.; 4=8 
0z.; 1-12 oz. 
Pres.—Ernest Stroheim 
Vice Pres.—W. C. Bentley 
Sales Mgr.—Gregary J. Azarian 
Pur. Agt.—L. F. Trouton 


ton; 


Plastic Products Co., 


Inc., Waterbury (/, CM) 
Injection Machines: 122 oz. to 16 oz. 
Pres.—M. J. Kelly 
V. Pres.—H. F. Reichenbuck 
Sls. Mgr.—H. F. Reichenbuck 
Pur. Agt.—M. F. Sullivan 


®*Danielson Manufacturing Co., Daniel- 
son (/, E) 
Injection Machines: 3-12 02.; 6—4 oz.; 2-8 
02.; 2-1 oz.; 1-4 o2.; 1-5 o2. 
Extrusion Machines: 2-1"; 1-2% 
3% in. 
Pres.—J. E. Holt 
Vice Pres. & Sales—W. H. Chadbourne 
Sales Mgr.—R. L. Sandin 
Pur. Agt.—E,. E. LaFantasie 


in.; 


®Davis-Standard, Div. of Franklin Re- 
search Co., Mystic (E£) 
Extrusion Machines: 1="; 2"; 2—4"; 3"; 
Y"; 4-44"; 6" & 8" sizes 
Vice Pres.—Benjamin H. Davis 
Sales Office Mgr.—Dennis Deveau 
Pur. Agt.—Milton Hinsch 


3- 


* Jessall Plastics, Inc., Kensington (£) 
Extrusion Machines: 12 2-4)" 
Pres.—C. F. Norberg 
Vice Pres. & Sen. Mgr.—R. R. Zisette 
Sales Mer.—R. R. Zisette 
Pur. Agt.—M. P. Skoniec zny 


*Meriden Molded Plastics, Inc., Meri- 
den (C) 
Compression Presses: 40 10 to 1500 ton 
Pres., Vice Pres. & Sales Mer.—George 
C, Kickson 
Pur. Agt.——William J. Hall 


Monaplastics Inc., Georgetown (/) 
Injection Machines: 2 to 16 oz., 2—4 6<~ 
12-16 oz. 
Pres. & Treas.—W.C. Monahan 
Vice Pres. & Sales Mgr.—F. E. Monahan 
Pur, Agt.——H. E. Sayers 


@Plas-Tube, Inc., Springdale (/, E) 


Letters indicate type of molding. (See p. 1074) 





CUSTOM MOLDERS AND EXTRUDERS 


@Plastene, Inc., White Plains (/) 
Injection Machines: 1-6 oz., 2-8 oz., 
10 oz., 1-12 oz., 1-16 oz. 
Pres.—Bryce N. Batler 
Sls. Mgr.—M. Hon. A. Batler 
Pur. Agt.—Gerald Quinn 


- 


Plastic Film Corp., Planfield (£) 

Extrusion Machines: 1 
Pres. & Treas.—W. B. Nichols 
Exec. Vice Pres. & Gen. Mer.—A.C. 
Bruce 

Vice Pres.—E. V. Disch 


Sales Mgr. Industrial—T. A. Lancaster 


@*Plastic Molding Corp., Sandy Hook 
(C, 1, T) 
Compression Presses: 7520 to 350 ton 
Injection Machines: 1-8 oz.; 212 oz. 
Transfer Presses: 25-20 to 300 ton 
Pres.—John W. Anderson 
Vice Pres.—Kenneth B,. Smith 
Sales Mger.—Donald B. Dyson 
Pur. Agt.——W. A. Lank 


*Plax Tube Inc., Hartford (£) 
Extrusion Machines: 3-2'4" 

Pres.—R. Jacobb 

V. Pres.—S,. Jacobb 

Sales Mgr. & Pur. Agt.—B. Moresca 


Rowland Products, Inc., Kensington (£) 
Extrusion Machines: 6-244"; 1-2" 
Pres. & Treas.—Hugh Rowland 
V. Pres.—William P. Rowland, Paul K. 
Rogers 
Pur. Agt.—Robert E. Randall 


Shore Line Industries, Clinton (£) 
Extrusion Machines: 3-4%; 1-3 % 1-2 
Pres.—F orrest B. Stannard 
V. Pres.—John C. Wagner, Jr. 
Sales Mgr.—Donald G. Fertman 


®Stanley Chemical Co., East Berlin (/) 
Injection Machines: One-6 oz.; Two-2 oz. 
Pres.—William H. Baldwin 
V. Pres.—E. McKendree Hayden 
Sales Mgr.—Arthur B. Sherry 
Pur. Agt,—William H. Warren 


Stelray Products, Inc., Suby. of Derby- 
Shelton Silver Co., Shelton (/) 


Injection Machines: 2-8 oz.; 1-12 oz. 


Teal Company, New Haven (/, C) 

Injection Presses: 1-6 o2.; 3-6 o2z.; 2-12 
oz. 

Compression Machines: 1-200 ton; 2-150 
ton; 1-150 ton; 1-100 ton; 3-50 ton; 
2-50 ton 

Pres. & Sales Mgr.—Hugh F. Cook 
Pur. Agt.—Arthur Quinn 


*U. S. Plastic Molding Corp., Walling- 


ford (C, J, T) 
Compression Presses: 21 30 ton to 250 ton 
Injection Machines: 3 9 oz. to 16 oz. 
Transfer Presses: 6 75 ton to 250 ton 
Pres. & Gen. Mgr.—George S. Scott 
V. Presidents——S. & P. Barberino 
Sales Mgr. & Pur. Agt.—George S. Scott 


*Vogel Mfg. Co., Bridgeport (/) 
Injection Machines: 8 machines, 2 to 20 oz. 
Pres. & Sales Mgr.—Kurt M. Vogel 
V. Pres.—Rudolf Vogel and Soren Graae 


@ Waterbury Companies, Inc., Waterbury 
(C, I, T) 

Compression Presses: 8-30 ton; 1-42T; 3 
50T; 5-57 ton; 8=-75T; 1-100T; 
118T; 15=170T; 5-300 ton, 1-700T; 
50 ton 


* Operates own tool room, 
@indicates Advertiser. 


Complete addresses of companies listed appear on pp. 


Injection Machines: 2<4 oz.; 11-8 oz.; le 
12 o2.; 2—16 oz.; 1-35 oz. 
Transfer Presses: 15-170 ton; 
2-300 ton 
Pres.—L. P. Sperry, Jr. 
V. Pres.—W. F. Reibold 
Sales Mer.—G. A. Walker 
Pur. Agt.—H. H. Carder 


2=232 ton; 


©* Watertown Mfg. Co., Watertown (C, /) 
Compression Presses: 70-50 to 450 tons 
Injection Machines: 12-2 oz to 64 oz. 
Pres.—J. R. Neil 
Vice Pres. & Sls. Mgr.—G. G. Welch 
Sec.—H. J. Weisman 
Treas.—C. M. Siemon 
Pur. Agt.—C. M. Siemon, Jr. 


DELAWARE 


®* Continental-Diamond Fibre Coprp., 
Newark (C) 

Compression Presses: 12" x 12" to 36" x 
36", 150 to 1200 ton, 50-150 ton; 10- 
1200 ton 

Pres., Vice Pres. & Gen. Mgr.—H. K. 
Collins 

Vice Pres.—E. O. Hausmann, J. F. 
Anderson, F. M. Grauer 

Director of Sales—H. M. Dexter 

Gen. Sales Mgr.—Arthur Briggs 

Pur. Mgr.—W. H. Walker, Jr. 


Haveg Industries, Inc., Wilmington (C, 
T, E, CM) 
Compression Presses: 30 presses up to 5' 
x 7° up to 400 pounds 
Transfer Presses: 2 up to 50 pounds 
Extrusion Machines: 3 machines 1"~10' 


®*National Vulcanized Fibre Co., Wil- 

mington (£) 
Extrusion Machines: up to 34" 
Pres.—E. R. Perry 
Vice Pres.—F. I. Crow 
Vice Pres. & Director of Sales—R. S. 
Fisher 

Pur. Agt.—-L. R. Clinton 


FLORIDA 


*Industrial Vinyls, Inc., Miami (£) 
Extrusion Machines: 2-34"; 144" 


* Varney, Inc., Miami (/) 
Injection Machines: 2=4 o2z.; 1-8 02.; 2-4-6 
oz.; 1-2 oz. 
Pres.—Gordon Varney 
V. Pres. & Secy.—N. J. Eppic 
Sales Mgr. Plastics—N. J. Eppic 
Pur. Agt.—Paul Koenigsberg 


GEORGIA 
Flexible Products Co., Marietta (/) 


Injection Machines: 1-% oz. 
Pres.—R. T. Henson 
Vice Pres. & Sales Mgr.—Clyde Wilkins, 


Jr. 
Pur. Agt.—S. F. Ruthland 


ILLINOIS 


*A.& 0. Plastics Co., Downers Grove (/) 
Injection Machines: 3<4 to 6 oz. 
Pres. Sales Mgr. & Pur. Agt.—A. Nease 
Vice Pres.—O. Nease 


*Anesite Co., Chicago (E) 
Extrusion Machines: 6 
Pres.—William L. Hess 
Vice Pres. & Treas.—G. L. Hess 
Sales Mgr.—Joseph E. Stone 
Pur. Agt.—A. W. Stadelmann 


®* Artag Plastics Corp., Chicago (/) 
Injection Machines: 1-4 0z.; 2<7 o; 
02z.; 616 oz. 
Pres.—Arthur Weis 
Vice Pres.—Edward E. Heck 
Sales Mgr.—Robert E. Reynolds 
Pur, Agt.—Edward Heck 


Bacon & Weber, Chicago (CM) 


*Becwar Manufacturing Corp., Addis 7 
, 

Injection Machines: 2-8 o2.; 1-3 o2.; 4-2 o7 

Transfer Presses: 1-25 ton ‘ 


i ne Molding Co., Inc., Addison 


Injection Machines: 5 from 4 oz. to 12 oz. 
Pres. & Sales Mgr.—Walter E. Hidding 
Vice Pres.—Jeannette W. Hidding 
Pur. Agt.—-Danie! P. Hidding 


Bonelli Plastics, Inc., Chicago (/) 
Injection Machines: 5 3=4 oz.; 1<8 oz,: ]- 
12-16 oz. 


*Cameron Inc., Chicago (/) 
Injection Machines: 1=8 oz.; 1-10 oz.; 
oz.; 1-16 oz. 
Pres. & Sales Mgr.—L. C. Dunn 
Vice Pres.—R. O. Nelson 
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®*Chicago Molded Products Corp., Chi- 
cago (C, I, T, E) 
Compression Presses: 110 15 to 1500 ton 
Injection Machines: 24 4 to 64 oz. 
Transfer Presses: 35 75 to 520 ton 
Extrusion Machines: 2" to 8" 
Pres. & Gen. Manager—J. J. Bachner 
Vice Pres. & Treas.—L. H. Bachner 
Pur. Agt.—F. Klinenmeier 
Vice Pres. & Mgr. Custom Molding 
Div. —J. E. Johnston 
Vice Pres. & Mgr. Camco Div.—E. F. 
> Bachner, Jr. 


*Chicago Price Tag Mfg., Co., Chi- 
cago (/) 
Injection Machines: 1-2 oz. 


Chris Kaye Plastics Mfg. Co., Madi- 
son (/) 
Injection Machines: 7 presses up to 16 oz. 


Pres.—Christ D. Kacalieff 


©* Commercial Plastics Co., Chicago (/, 
E) 

Injection Machines: 13 

Extrusion Machines: 1-3", 124", 1-1". 
Pres .—Anton Scharl 
Vice Pres.—Raymond Alter 
Sec. & Treas.—M. C. Kennedy 
Sls. Mgr.—E.. W. Heeter 


“a Packing Co., Morton Grove (C, 


Compression Presses: 

Extrusion Machines: 
Pres.—Karl V. Rohlen 
Vice Pres.—Carl E. Schmitz 
Sales Mgr.—Vance E. Vorhees 
Pur. Agt.—V. Grogleth 
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CUSTOM MOLDERS AND EXTRUDERS 


Transfer Presses: 0-15; 25-20; 45-32; 65- 


Mfg. Co., Chicago (/) 
Cruver Mtg ’ fer Prosens: O-1S; 25-20; 45-82; 65- 


7 *May fair Molded Products 
i : 12-4 to oz. 
injection Machines: l 


Corp., 
Franklin Park (C, T) 


Pres.—C. L. Cruver, Jr. 
Vice Pres.—James E, Starnes 
Sales Mer. & Pur. Agt.—John S. Clark 


@*Davies, Harry, Molding Co., Chicago 
C. 7) 


Compression: 25=-75 to 300 ton 
ies Transfer Presses: 15-130 to 300 ton 
Pres.—J. F. Davies 
Vice Pres.—Homer Beach & George E. 
Mullens 
Pur. Agt.—I. Haugen 


*Dielectric Materials Co., Chicago (E) 
Extrusion Machines: 1-344"; 1-3"; 1-244"; 
2-1% 
son Pres. —H. D. Isenberg 
; Vice Pres.; Sales Mgr. & Pur. Agt.—O. 
C. Muenzer 
Eclipse Manufacturing Co., Lake 
ison Zurick (C, J, T) 
Compression Presses: 7-50 to 500 ton 
z Injection Machines: 2=9 oz. 
Transfer Presses: 2-250 ton 
Pres. & Pur. Agt.—J. L. Rackon 
Vice Pres. & Sales Mgr.—Chas. Buckman 


@* Federal Tool Corp., Chicago (/, £) 
Injection Machines: 26 
Extrusion Machines: 3 

Pres. —R. Berhardt 

Vice Pres.—J. Press 

Vice Pres. & Sales Mgr.—R. Winter 

Pur. Agt.—F. J. Sanders and Personnel 

Director & Treas. 


*Felsenthal, G. & Sons, Chicago (/) 
Injection Machines: 18 4 oz. to 80 oz. 
fl- Pres. & Treas.——Ben W. Fau 
Vice Pres.—Earl R. Keown, N. C. 
Rathner, J. H. Moses 
Sales Mgr.—Earl R. Keown 
Pur. Agt.—Burt Fredickson 


*Fischer, Andrew, Associates, Chicago 
(E) 
Extrusion Machines: 3-2, 
ms Pres. & Pur. Agt.——Andrew J. Fischer 
Vice Pres. & Pur. Agt.—A. L. Larsen 


®* General American Transportation 
Corp., Plastics Div., Chicago (C, /, E) 
ni- Compression Presses: 13 from 350 ton to 
2000 ton 
Injection Machines: 36 from 2 oz. to 300 oz. 
Extrusion Machines: 9 24%" to 444" 
Pres.—William J. Stebler 
Vice Pres. ——Frank E. Selz 
Pur. Agt.—Robert B. Silverman 
Supervisor of Sales—James Nash 


®* General Die Mold Co., Chicago (C, /, T) 
Compression Presses: 1] from 30 to 450 ton 
Injection Machines: 1<6 oz.; 1-9 o2.; 2=24 

02.; 132 oz.; 1-60 oz. 
Transfer Presses: 4-150 ton 
Pres.—Rose Nagy 
Vice Pres. & Pur. Agt.—E. A. Berecz 
Sales—S, T. Edlis 


**General Electric Co., Plastics Depart- 
ment, Decatur (C, J, T, E) 
Compression Presses: 1-15-33; 25-30; 45- 
50; 65-54; 75-1; 100-30; 140-150~28; 
a 22~240—22; 275-10; 300-8; 400-425-7; 
575-600-3, 1200-1400-3 tons 
Injection Machines: 1%-3; 8-8; 12-8; 16- 
10; 22=32=8; 48-3; 60—4; 200-2 oz. 


— 


* Operates own tool room. 
Indicates Advertiser, 


10; 275-8; 300 through 1400 tons 
Extrusion Machines: 2"=4; 244"=2 


*General Molded 
Plaines (C) 

Compression Presses: 24-50 to 1000 ton 
Pres.—N. A. Anderson 


Prod., Inc., 


Vice Pres. & Secy.—C. J. Sanders, E. 


Anderson 
Sales Mgr.—D. Goll 
Pur. Agt.—H. Matheson 


Ger-Ell Mfg. Co., Chicago (/) 


Injection Machines: 9 1-8 oz.; 1<12 o2.; 5= 


16 oz.; 1=24 o2.; 1-200 oz. 


Grigoleit Co., Decatur (C, J, T) 
Compression Presses: 90 30 ton to 600 ton 
Injection Machines: 4 4 oz. to 12 oz. 
Transfer Presses: 15 100 ton to 300 ton 
Pres.—J. L. Howie, Jr. 
Vice Pres. & Gen. Mgr.—R. K. Howie 
Sales Mgr.—Car!l A. Goltermann 
Pur. Agt.—A. P. McMinn 


®Holland, M., Co., Chicago (E) 
Extrusion Machines: 1-444"; 1-31"; 1-244" 
Pres.—M. Holland 


@* industrial Molded Prod. Co., Palatine 


tc. 4. 7 
Compression Presses: 20 88 to 350 tons 
Injection Machines: 2 1-8 oz.; 1=<16 oz. 
Transfer Presses: 5 88 ton to 350 tons 
Pres.—Carl E. Benson 
Vice Pres. & Treas.—Peter C. Barsanti 
Sales Mgr.—Robert Monroe 
Pur. Agt.—Peter C. Barsanti 


® Johnson Glass & Plastic Corp., Chi- 
cago (/) 
Injection Machines: 3 820o0z. 
Pres.—William Garland 
Vice Pres.—William W. Garland 
Pur. Agt.—-H. E. Garland 


®* Keolyn Plastics, Inc., Chicago (/) 
Injection Machines: 1-2 oz.; 1-3 oz.; 14 
02z.; 2—6 oz.; 1=9 oz.; 1-16 oz. 
Pres., Treas. & Pur. Agt.—W. D. McKa? 
Vice Pres.—J. E. Glatt 


*Korris Products, Inc., Lyons (J) 
Injection Machines: 1-2 oz., l=4 oz., 3=8 
oz., 2-16 oz. 
Pres.—Charles Youdris 
Vice Pres.—Lido Albiani 
Secy. & Treas.—E. J. Koren 


*Mager & Gougelman Plastic Molding 
Corp., Chicago (/) 
Injection Machines; 1-8 o2.; 5—12 o2z.; l= 
16 oz. 
Pres. & Pur. Agt.—Paul Gougelman 
Vice Pres. & Sales Mgr.—Stanley Rybak 


®* Makray Manufacturing Co., Chicago (/) 
Injection Machines: 1=4 o2.; 10-9 oz.; l= 
12 oz.; 916 oz.; 1-20 o2.; 2—32 oz.; 
2-60 oz. 
Pres. & Treas.—P. Makray 
Sales Mer.—A. Maclachlan 
Production Mgr.—R. Mooy 


Mallory Plastics Co., Chicago (C, /, T) 

Compression Presses: 3-250 ton; 11-300 
ton; 1-600 ton 

Injection Machines: 2-4 oz.; 5-8 oz.; 2-12 
oz.; 1-16 oz. 

Transfer Presses: 2-75 ton, 4~110 ton, 3- 
200 ton; 7-250 ton; 3-300 ton; 2-450 
ton 

Vice Pres. & General Mgr.—R. R. Forbes 
Vice Pres.—F. J. Krone 
Pur. Agt.—Harry C. Swanson 


Des 


Compression Presses: 40 up to 350 tons 
Transfer Presses: 4 to 200 tons 
Pres.—Luther J. Evans 
Vice Pres.—Robert Theis 
Sales Mer.—Glenn Adams 


®Midwest Molding & Mfg. Co., Waukegan 
(Cc, 1) 
Compression Presses: 20 80 to 350 tons 
Injection Machines: 6 4 oz. to 12 oz. 
Pres.—E. R. O’Connor 
Vice Pres. & Sec.—T. E. Rochards 


®*Midwest Plastics Products Co., Chi- 
cago Hts. (E) 
Extrusion Machines: 1~444"; 2-34"; 2-24" 
Pres. & Pur. Agt.——E. E. Eckenbeck, Sr. 
Vice Pres. & Sales Mgr.—C. C. Whitacre 


@*Molded Products, Div. of 
Corp., West Chicago (C, /, T) 
Compression Preseges: 31 20 to 3000 tons 
Injection Machines: 8 4 oz. to 80 oz. 
Transfer Presses: 1 30 ton 1-114 ton 
Works Mgr.—James H. Chamberlain 
Sales Mgr.—Raymond T. Leahy 
Pur. Agt.—James J. Pellegrino 


Admiral 


Multiplastics, Div. of Curd Enterprises, 
Addison (C) 

Compression Presses: 1-24 x 13° 100 ton 
Pres.—R. F. Curd, Jr. 
Sales Mger.—Don Lence 
Pur. Agt.—Iona Brannon 


National Lock Co., Rockford (C, /, E) 

Compression Presses: 4-50 ton; 2~100 ton; 
13=250 ton; 1-750 ton 

Injection Machines: 2-4-6 02.; 4-8 02.; 2- 
12-6 oz. and 1=22 oz. 

Extrusion Machines: 3-24"; 1-44" 


o* Paragon Molding Co., Melrose, Ill. () 
Injection Machines: 4 
Pres.—wW. W. Wright 
Vice Pres. & Sec.—A. H. Wright 


*Perfex Plastics, Inc., Chicago (/, EF) 
Injection Machines: 3 
Extrusion Machines: 6 
Pres.—B. B. Manaster 
Vice Pres.—S. S. Eliot, E. Wilson 
Pur. Agt.—S. C. Ehrenberg 


*Peoria Plastic Co., East Peoria (/) 
Injection Machines: 2-8 oz.; 1-16 oz.; 
48 oz. 
Pres.—R. W. Wendland 
Vice Pres. & Sales Mgr.—W. M. Chinuge 
Pur. Agt.—Earl Malchow 


2=— 


*Plano Molding Co., Plana, II1.(C, /, T) 
Compression Presses: 7 presses, 50 ton to 
300 ton 
Injection Machines: 8 machines, 4 oz. to 20 
Transfer Presses: 4 transfer, 60 to 40U ton 
Pres. James L. Henning 
VicPres. & Sales Mgr.—R. C. Yunger 
Pur. Agt.—L. E. Phelps 


®* Plasticrafters, Inc., Chicago (C, I, T) 
Compression Presses: 1-200 1-500 
ton; 1-600 ton 

Injection Machines: 4-8 oz.; 1-16 oz. 
Transfer Presses: 2~200 ton 

Pres.—James A. Boyajian 

Vice Pres.—E. L. Boyajian 

Sales Mger.—Robert Jacobsen 

Pur, Agt.——A. C. Tork 


ton; 


Letters indicate type of molding. (See p. 1074) 





CUSTOM MOLDERS AND EXTRUDERS 

®*Plastic Molded Products Co., Chicago 

Injection Machines: 2=36 o2z.; 1-12 02.; 2 
10 o2.; 3-8 oz. 

Pres. & Pur. Agt.—H. Wm. Brandt 


Vice Pres.—Alois Landaver 
Sales Mgr.—Charles Trabor 


*Polymold Plastics, Inc., Chicago (/) 
Injection Machines: 1-2 0oz.; 4-8 oz.; 3=12 
02.; 316 o2.; 1<20 oz. 
Pres., Treas. & Sales Mgr.—Ben Polikoff 
Vice Pres., Gen. Mgr. & Pur. Agt.—J. 
C. Porcelli 


@*Process Gear Co., Chicago (/) 
Injection Machines: 4-3 oz. 
Pres. & Sales Mger.—H. J. Monger 
Pur. Agt.—-Len Wichman 


Pyramid Plastics, Inc., Chicago (F) 
Extrusion Machines: 5=2%," 
Pres.—James A. Palmer 
Vice Pres.—R. J. Huber 


Sales Mgr.—Webster D. Paton 


*Repub lic Molding Corp., Chicago (C, /) 
Compression Presses: 6-50 to 400 tons 
Injection Machines: 25-8 oz. to 120 oz. 

Pres.—Bertram W. Coltman 

V. Pres.—Bertram W,. Coltman, Jr. 

Sales Mgr.—Bart J. McCloskey 

Pur. Agt.—Richard C. Klebbe 


*Resincraft Plastics, Inc., Chicago (F) 
Extrusion Machines: 3 1-344"; 2=244" 

Pres. & Sales Mgr.—Stanley Wexler 

V. Pres.—Leonard Becker 

Pur. Agt.—Leonard Becker 


®Resinoid Engineering Corp., Skokie (C) 
Compression Presses: 16 
Pres.—Clarence A. Herbst, Sr. 
Vice Pres.—Clarence A. Herbst, Jr. 


®*Richardson Company, Melrose Park 
(Cc, i, 7) 
Compression Presses: Multi-plant facilitie 
with range of sizes 
Injection Machines: same 
Transfer Presses: same 
Sales Mer.—R. W. Jorgensen 
V. Pres. & Director of Plastic Sales— 
R. W. Jorgensen 
Pur. Agt.—B,. L. Allen 


*Rockford Molded Products, Rockford 
c.f, v) 
Compression Presses: 2-100 ton 
Injection Machines: (3) 4 o2.; (2) 12 oz. 
Transfer Presses: (1) 100 ton; (1) 200 ton; 
(1) 300 ton 
Pres. and Gen. Mgr.—Henry W. Gustafson 


®* Rogan Bros., Skokie (C, T) 
Compression Presses: 6-15 tons; 
tons; 4-125 tons; 2~150 tons 
Transfer Presses: 2-150 tms 
Pres.—Ed. Rogan (Partners) 
V. Pres.—J. J. Rogan (Partners) 


6-50 


*Romar Plastics, Inc., St. Charles (C, 
I, T) 
Compression Presses: 850 to 250 tons 
Injection Machines: 4—4 oz. to 8 oz. 
Transfer Presses: 8-50 to 250 tons 
Pres.—R. E. Peterson 
V. Pres.—M. A. Peterson 
Sales Mgr.—A. Czarnecki 
Pur. Agent—G,. E. Hart 


* Operates own tool room. 
indicates Advertiser. 


1078 


*Rosenberg Bros. & Co., Smithtown (£) 
Extrusion Machines: 4 extruders 

Pres. & Sales Mgr.—Mike Rosenberg 

V. Pres.—Ross Rosenberg 

Pur. Agt.— Joseph Rosenberg 


®@*Sandee Mfg. Co., Chicago (£) 
Extrusion Machines: 17 
Pres. & Sales Mger.—E. D. Szantay 
Pur. Agt.—J. A. Claerhout 


® Santay Corp., Chicago (/) 
Injection Machines: 2-3 oz.; 1-4 o2z.; 3-6 
02z.; 2-8 o2.; 4-9 o2.; 1-12 o2.; 2—16 
02z.; 1<24 o2.; 2—32 oz.; 1-48 o2.; 1-60 


oz. 


®Service Plastics, Inc., Chicago (/) 
Injection Machines: 1-85 oz.; 1-48 oz.; l= 
32 oz.; 1=20 oz.; 1=20 o2.; 2—12 o2.; 
1-12 02.; 1=8 02.; 1=4 02.; 1-2 oz. 
Pres., Sales Mgr., Pur. Agt., Secy. & 
Treas.—Maurice Meltzer 
V. Pres.—Charles Karels 


*Stimsonite Div.—Elastic-Stop Nut 
Corp of America, Chicago (/) 
Injection Machines: H. P. M. 32 o2.-2; 
Lester 12 o2z.-2; 4 o2.-l; Lester 48 
oz.-1; H. P. M. 16 o2z.-5; H. P. M. 9 
02.-4 
Pres.—W. F. Maguiness 
V. Pres.—Mr. I. Mack 
Sales Mgr.—-E. A. Peterson 


©* Superior Plastics, Inc., Chicago (/, E) 
Injection Machines: 17 machines: 24 02.; 
8 o2.; 4 o2.; 12 oz.; 16 o2.; 20 oz. 
Extrusion Machines: 6, 34%"; 24," 

Pres.—Harry Scheer 

V. Pres.—Louis Levine 

Sales Mgr.—Richard S. Bezark 
Pur. Agt.—Ed. Pignataro 


®* Trans-Matic Plastics Co., Chicago (C,/) 
Compression Presses: 13 to 150 ton 
Injection Machines: 3 to 8 oz. 

Pres-—Ste phen J. Handzel 
Sales Mgr.—Allan McConnell 


©*20th Century Plastics Co., Chicago (/) 
Injection Machines: 2-16 oz.; 2-12 o2.; l- 
eight; 1-four 
Pres.—Nathan Nudelman 
V. Pres.—Bernard Willow 
Sales Mgr.—J. H. DeSobe 
Pur. Agt.——Josephine Bavaro 


*Van Norman Molding Co., Chicago 
(C, T) 

Compression Presses: 4-15 ton; 2-30 ton; 
6-50 ton; 5-100 ton; 1-125 ton; 1-200 
ton 

Transfer Presses: 1-100 ton; 3=200 ton 

Pres. & Gen. Mer.—G. E. Andre 
Pur. Agt. & Supt.—R. P. Harrison 


®* Victory Mfg. Corp., Chicago (/) 
Injection Machines: 2-60 oz.; 3-32 oz.; 4— 

16 02.; 212 o2.; 4=9 02.; 2-8 o2.; 1-4 
oz.; l-2 oz. 

Pres. & Sales Mgr. For Custom 
Edward Siuger 

Exec. V. Pres.—Harold L. Samuels 

V. Pres. & Gen. Mgr.—Edweard F. Abbott 

Pur. Agt.—Charles Dorband 


*Whitso, Inc., Schiller Park (C, /, T) 
Compression Presses: (3) 90T 
Injection Machines: (1) 4 oz. 
Transfer Presses: (12) to 150 T 
Pres.—John B. Whitted 
V. Pres.—John B. Whitted, Jr. 
Sales Mgr.—John W. Shannon 


®* Albert Zollinger, Inc., Downers Grove 
(C, I, T) 
Compression Presses: 1-15 ton; 1-30 ton; 
1-150 ton 


Injection Machines: 1<4 oz. 
Transfer Presses: 2=150 ton; 3-99 
300 ton; 1-88 ton 
Pres.—Albert Zollinger 
V. Pres. & Pur. Agt.—Robert 7 
Sales Mgr.—Norman Zollinger 


INDIANA 


*AGP Corporation, Peru (/) 
Injection Machines: 2<2 0z.; 1-3 
02.; 3-8 oz.; 1<16 oz. 
Pres.—Geo. L. Lawrence 
Vice Pres.—C. Lyman Hall 
Sales Mfg.—John E. King 
Pur. Agt.-—-Gerald M. Ellars 


®*Como Plastics, Inc., Columbus (/) 
Injection Machines: 1-4 0o2.; 14-6 02.3 Inf 
0z.; 2-12 oz.; 216 oz.; 1-20 02... 
28 oz. 
Pres. & Sales Mgr.—James L. Russel] 
Vice Pres.—Oscar Daffron 
Pur. Agt. & Secy.—Ray A. Lain 


®* Crescent Plastics, Inc., Evansville (/ 
Extrusion Machines: 8 machines up to 4%" 
Pres.—John H. Schroeder : 
Vice Pres.—Clem J. Young 
Sales Mgr. & Custom Sales—Don K orb 
Pur. Agt.—Samuel Clifford 


Crown Tool, Inc., Wabash (/) 
Injection Machines: 2=2% oz. 
Pres.—James M. Hipsher 
Vice Pres., Treas. & Sales Mgr.—Leo 
R. Kastner 


*Engineered Nylon 
South Bend (/) 
Injection Machines: 2-4 02.; 3=8 oz.; 2-12 
oz. 
Pres.—Richard W. Bosse 
Vice Pres. & Gen. Mgr.—Edward Tubbs 
Sales Mgr.—Wayne Mansfiels 
Pur. Agt.——-Robert E. Lee 


Products, Inc., 


®* General Plastics Corp., Marion (£) 
Extrusion Machines: 2-3%," 
Pres.—Henry L. Erlewine 
Vice Pres. & Sales Mgr.—Richard H. 
Erlewine 
Pur. Agt.—C. W. Richter 


Industrial Plastics Corp. Elkhart (£) 
Extrusion Machines; 1-144"; 3-244"; 1-34," 
Pres. & Sales Mgr.—C. A. Moffat 
Vice Pres.—R. K. Moffat 
Pur. Agt.—-L. J. Swift 


*Kenly Co., Terre Haute (/) 
Injection Machines: 912—16 oz. 
Partners—Kenneth Uran & 
Panderc ast 


Lyman 


*Niles Corp., So. Bend (/) 
Injection Machines: 1-8 oz.; 1-4 oz. 
Pres., Sales Mgr. & Pur. Agt.—Loren 
Schafer 
Vice Pres.—M. A. Schafer 


®Polygon Plastic Company, Walkerton (/ 
Extrusion Machines: Fiber glass extrusion 
machines: patented continuous process 
Pres.—S. M. Shobert 
Vice Pres.—G. S. Parks 
Sales Mgr.—E. R. Jaques 
Pribble Plastics Products, Inc., New 
Haven (C) 
Compression Presses: 2=25 ton; 2-75 ton; 
1=+283 ton 


Complete addresses of companies listed appear on pp. 1123-1149 





. Op. 
®lnd 


fer Presses: 5 
Sales Mer. & Pur. Agt.——Wayne I. 


Trans 
Pribble 
Pres.—John L. 


r.) 


Haugsrud (Plant 


*Progressive Molded Products Corp., 
Bl iffton (T) 

Transfer Presses: 4-75 to 300 ton 

Treas., Sales Mgr. & Pur. Agt.— 

ip H. Leonard 


Pres., 


Sheller Mfg. Corp, Portland (C, I) 
mpression Presses: 1-480 ton; 
n; 78=135 ton 
Injection Machines: 1-8 02.; 2=22 oz.; 2=28 
7 z.; 240 oz. 
Pres.—1. Bradley 
Vv. Pres. & Gen. Mgr.—J. A. McKeown 
Sales Mer. & V. Pres.—E. J. Cosgrave 
Pur. Agt.—-E. J. Minch 


8-500 


*Square D. Co., Peru (CM, C, 7) 

ise mpression Presses: 38-50 ton; 3-75 
ton; 2-100 ton; 7-150 ton; 1-200 ton; 
3-300 ton 

ransfer Presses: 7-50 ton; 3-150 ton; 6- 
200 ton; 1-300 ton 

Plant Mer.—C. G. Schini 

Factory Mer.——F’. G, Ahnert 

Sales Mer.—T. E. Adams 

Pur, Agt.—D. L. Rouch 


*Wayne Plastics Corp., Ft. Wayne (C 
La 
Compression Presses: 
ton; 2=50 ton 
Injection Machines: 1=2 oz.; 1=4 oz. 
[Transfer Machines: 1-115 ton; 1-200 tons; 
1-300 tons 
Pres. —R. H. Fletcher 
Sales Mgr.—W. W. Burhop 
Pur. Agt.—Harold Parker 


2-125 ton; 2-250 


KENTUCKY 
Molding 


ubbs 


* Tri-State Plastic 
Henderson (/) 

Injection Machines: 32 oz. ~1; 24 oz. ~1; 

12 oz. ~4; 8 oz. 9; 4 on. 2; 2 on. —l 
Pres.——-P. J. Buckley 
V. Pres.——Leo King 
rd H Sales Mgr.—-Gordon R. Kay 

Pur, Agt.——Joseph Mis 


Co., 


*Tube Turns Plastics, Inc., Louisville 
i) 
Injection Machines: Unplasticized Poly- 
4 vinyl! Chloride up to 190 ounces maxi- 

mum capacity 
Pres.—George O. Boomer 
V. Pres.—-Carl B. McLaughlin 
Sales Mger.——Evarl A. Erich 
Pur. Agt.——Joseph P. Knopf 


MAINE 


Keyes Fibre Co., Waterville (C) 
Compression Presses: 13-200 to 1000 ton 
Pres.——-W. E. Parsons 
Vice Pres. & Gen, Mger.——R. H. Cutting 
Director of Marketing—H. D. Archibald 
Pur. Agt.——R. M. Wescott 


Loren 


mn (E MARYLAND 
_— Chance, W. R., & Associates, Inc., 
Waldorf (CM) 
Pres.——-W. R. Chance 
Sales Mer.——D. P. Hains 
; New —e 
* Operates own tool room. 
ton; 


indicates Advertiser. 


* Fawn Plastic Co., Inc., Baltimore (/) 


Injection Machines: 1-3 oz.; 1<8 02.; 2<6 oz. 


Pres. & Pur. Agt.—Robert D. Brickett 
Vice Pres.—John Franzone 
Sales Mer.—William Reese 


*Maryland Plastics, Inc., Federalsbarg 


(C, I) 


Compression Presses: 22-150 ton; 1-50 ton 
1-6 


Injection Machines: 1<3 oz.; 2—4 o2.; 
02.; 2—8 oz.; l=12 oz.; 1-20 oz. 
Pres.—Samuel Lidz 
Vice 
Penrod 


Sales Mgr.—Gordon C. Prickett 


*Mold Craft Inc., Baltimore (C, J) 
Compression Press: 7-50 ton; 8=25 ton 


Injection Machines: 2-3 oz.; 2<12 oz.; 2=16 


oz. 

Pres.—David H. DeVilliers 

Vice Pres. & Pur. Agt.—F. S. Nixdorff 
Sales Mgr.—Lok L. Wargo 


®@ National Plastic Products Co., Oden- 


ton (/, E) 
Injection and Extrusion Machines: 
Pres.—E. Winer 
V. Pres.—A. Winer 
Sales Mgr.—J. R. Brown 
Pur. Agt.—D. J. Anderson 


The Wama Company, Baltimore (C) 
Compression Presses: 1-50 ton; 1-100 ton 
Pres.—S. K. Bodine 
V. Pres.—wW. D. White 
Sales Mgr.—H. H. Robbins 


MASSACHUSETTS 


®@Bolta Products Div., General Tire & 
Rubber Co., Lawrence (/) 
Injection Machines: over 20 from 6 oz. to 
48 oz. 
Gen. Mgr.—John Bolten, Sr. 
Gen, Sales Mgr.——Sumner L. Trilling 
Pur. Agt.——Wayne Grubaugh 


Boyden Plastics, Inc., Taunton (C, /, 7) 

Compression Press: 1 50 ton; 1 120 ton 

Injection Machines: 4 8 oz.; 1 12 oz. 
Pres.—Howard C. Boyden 


Brook Molding Corp., Norwood (C, /, T) 
Compression Presses: 6 170 to 600 
Injection Machines: 2 4 oz.; 2 12 oz. 
Transfer Presses: 5 170 to 300 

Pres.—F. Reed Estabrook, Jr. 

Vice Pres.— -Wm. J. Mixter, Jr. 

Sales Mgr. & Vice Pres.—Colin M. 

Cunningham 


Century Plastic Co., Fichburg (/) 
Injection Machines: 7 4-22 oz. 


Church, C. F., Div. of American-Stand- 
ard, Holyoke (C, /, T) 
Compression Presses: 84-80 to 300 tonsa 
Injection Machines: 20-6 to 80 oz. 
Transfer Presses: 10-80 to 300 tons 
Pres.—R. A. Witherell 
Vice Pres.—S. L. Young 
Sales Mger.—R. Kolstad 
Pur. Agt.—L. Shaw 


*Commonwealth Plastics Corp., Leo- 
minster (/, E 
Injection Machines: 37 12<8 0oz.; 3-0 o2.; 
G4 02.; 4-16 02.; 3-3 02.; 2-4-6 07.; 
5-12 oz. 
Extrusion Machines: 12 total: 6 ea. 2% 
size; 4 ca. 3% size; 2 ea. 1% size 
Pres.—Harry Levine 
Vice Pres. & Gen. Mgr.—Morton I evine 


Pres.—Leo K. Stupeel, Allen M. 


CUSTOM MOLDERS AND EXTRUDERS 


Sales Vgr.—Sol Birnbaum 
Pur. Agt., Secy. & Ass’t 
Edward W. Carlson 


Treas .— 


*Deerfield Plastics 
Deerfield (£) 
Extrusion Machines: 4<2" to ah," 
Pres.—Kenneth R. Barker 
Vice Pres. & Production 
R. Barker, Jr. 
Pur. Agt..——E. A. Mieg (Mrs.) 


Ca, South 


Inc., 


Mer.—E lloitt 


®Foster Grant Co., Inc., Leominster (/) 
Injection Machines: 80 mch. 202 to 4802 
Pres. —Joseph C. Foster 
Sales Mgr.—John La Belle 
Pur. Agt.——Charles Loiselle 


®@* Kingsman, E. B. Co., Inc., Leominster 
(/, E) 

Injection Machines: 
1=20 oz. 
Extrusion Machines: 2= 

Pres.—S,. F. Behr 

V. Pres., Sales Mgr. & 


Richard H. Howe 


3=4 oz.; 1=2 7-8 


OZe; 
02.; 


gyn * 
ale | 


Pur. Agt.— 


@Morningstar Corp., Cambridge (/) 
Injection Machines: 1=4 oz.; 1<6 o2.; 2<8 
0z.; 3=12—16 oz.; 4—16 oz.; 1-32 oz. 
Pres.—Otto Morningstar 
Sales Mer.—George E. Gross 
Pur. Agt.—Emanue! Morningstar 


*Northern Industrial Chemical Co., Inc. 
Boston (C, /, T) 
Compression Presses: 125 up to 
Injection’ Machines: 12 up to 22 oz. 
Transfer Presses: 15 up to 300 ton 
Pres.—A lbert B. Bower 
Vice Pres.—Hans H. Wanders 
Treas.—John R. Eliot 
Sls. Mgr., Industrial—H. Philip Causer 
Sls. Mgr., Consumer Prod.—Robert E. 
La F ortune 


Pur. Agt.—Ralph Serriello 


500 ton 


®*Reed Plastics Corp., Worcester (F) 
Extrusion Machine: 4-3\% to 4% 
Pres .—Milton S. Shefter 
Sls.—Henry W. Cox 
Pur. Agt.—Alfred L. Cox 


@*Sheffield Plastics, Inc., Sheffield (F) 
Extrusion Machines: 3-3\%" & 2" 
Pres.—H. R. Stover 


Sls. Mer.—J. B. Orr 
Pur. Agt.——J. E. Mullen 


MICHIGAN 
Ameriplastic Co., Flint (CM) 
Pres., V. Pres. & Sales Mgr.—Joel S. 
Graves 
Pur. Agt.——Virginia M. Cook 


* Bangor Plastics, Inc., Bangor (C, T) 
Compression Presses: 21, from 30 ton to 
640 ton 
Tram sfer Presses: 2 1-30 ton; 1-250 ton 
Pres.—Victor Miller 
Vice Pres., Treas. & Sales Mer.—E. O. 
Wokeck 
Pur. Agt.—-G. F. Wokeck 
Secy.—G. F. Wokeck 


® Cadillac Plastic 
Detroit (£) 
Extrusion Machines: 1-3"; 1-1" 
Pres.—Robert B. Jacob 
Vice Pres.—Richard J. Jacob 
Sales Mgr.—Lloyd R. Marentette 
Pur. Agt.—Frank Barnard 


& Chemical Co., 


@Detroit Macoid Corp., Detroit (/, E) 
Injection Machines: 3-8 oz.; 2=16 oz. 
Extrusion Machines: 16 


Letters indicate type of molding. (See p. 1074) 





CUSTOM MOLDERS AND EXTRUDERS 


Pres.—G. 5S. Hendrie, Sr. 
Vice Pres. & Treas.—J. E. Gould 
Sales VMgr.—J. E. Gould 
Pur. Agt. & Secy.—S. D. Bradley 


Duralastic Products Co., Detroit (C) 
Compression Presses: 20 
Pres. & Sales Mgr.—Joseph N. Epel 
Vice Pres.—Julius Barach 
Pur. Agt.— James R. Pollock 
Project Engineer—Clyde J. Hamner 
Maintenance Eng.—Walter Grimes 


®* Electric Auto-Lite Co., Bay City (C, 


I, T) 
Compression Presses: 44—15 to 423 ton 
Injection Machines: 484 to 28 oz. 
Transfer Presses: 25-50 to 350 ton 


Vice Pres. & Gen. Mgr.—C. M. Adams 


Sales Mer.—J. P. Kelso 
Pur. Agt.—H. Ricker 


@Fabricon Products—Div. 
Picher, River Rouge (C) 
Compression Presses: 15 up to 200 tons 

Pres.—L. A. Fisher 

Asst to the Pres.—C. L. Keller 

Sales Mgrs.—jJ. T. Galvin, R. 
F ontham, C. E. Feltner 

Pur. Agt.—J. E. Steiner 


* Frank Plastics Corp., Detroit (£) 
Extrusion Machines: 2 
Pres.—L. C. Frank, Jr. 
Vice Pres.—Joseph Morrison—Sales 
Production—Leon Price 
Pur. Agt.—R. M. Young 


*General Machine & Tool Wks., Inc., 


Walled Lake (/) 


Injection Machines: 1-400 o2z.; 1-300 oz.; 
1-120 oz.; 1-80 o2.; 1-60 o2.; 4-32 


02z.; 2-8 oz.; 1-4 oz. 


Pres., Sales Mer. & Pur. Agt.—George 


Kovacs 


Vice Pres.—E. E. Abbott 


*Haas Corp., Mendon (C, /, T) 


Compression Presses: 3-50 ton; 1-100 ton 
Injection Machines: 2-6 oz.; 2=8 oz.; 1=12 


oz.; 1=16 oz.; 1+32 oz. 


Transfer Presses: 2-50 ton; 5-100 ton; 4—- 
150 ton; 2-175 ton; 3-200 ton; 1-400 


ton; 3-675 ton 
Pres.—Paul C. Haas 
Sales Mgr.—Carroll J. Haas 
Pur. Agt.—Norman H. Haas 


Hoffman Industries, Inc., Spring Arbor 


(1) 


Injection Machines: 1=4 oz.; 1-8 oz.; 1-12 


o0z.; 1-6 oz. 
Pres.—John J. Hoffman 
Vice Pres.—E. F. Hoffman 
Secy & Treas.—W. P. Hoffman 


Hughes Plastics, Inc., St.Joseph (/) 
Injection Machines: 3=4 oz. 
Pres.—Kent H. Hughes 
Sales Mgr. & Secy.—R. S. Kasischke 
Treas.—M. W. Hughes 


Lus/Trus Corp., Ypsilanti (£) 
Extrusion Machines: 4-2"; 1-24"; 1-344" 
Pres. & Pur. Agt.——E. E. Magnuson 
Vice Pres.—R. O. Bonisteel 

Sales Mgr.—H. L. Grafton 


*McDonald 
Baltimore (/) 


Injection Machines: 1 3 oz.; 1 4 oz.; 1-8 
oz.; 3=8 oz.; 1-9 oz.; 1-16 o2z.; 1-22 


oz.; 1-48 o2.; 2-64 oz. 


* Operates own tool room. 
indicates Advertiser. 


Eagle 


Manufacturing Co., New 


Pres.—Stuart MacDonald 
Vice Pres.—J. H. Kuhn 
Plant Mgr.—Scott Walker 
Pur. Agt.—Don Morrish 


@*Michigan Chrome & Chemical Co., 
Detroit (£) 
Extrusion Machines: 6 up to 3" 
Pres.—James A. Palmer 
Sales Mer.—Webster D. Paton 


®Michigan Plastic Products, Inc., Grand 

Haven (J) 
Injection Machines: 2-8 oz.; 1=4 oz.; 2-16 

0z.; 2—20 oz.; 1-32 oz. 
Pres. & Gen. Mgr.—Miller G. Sherwood 
Vice Pres.—Marion A. Sherwood 
Sales & Plant Mgr.—Charles F. Maitzen 
Pur. Agt.—Melvin E. Frost 


Michigan Panelyte Molded Plastics, 
Inc., Dexter (C, T, E) 
Compression Presses: 1-35 ton; 10-50 ton; 
5-150 ton; 1-300 ton; 1-500 ton; 6— 
100 ton; 10-200 ton; 1-400 ton; 3-30 
ton 
Transfer Presses: 1-300 ton; 5-200 ton 
Extrusion Machines: 1-4 0z.; 4-10 oz.; 1-6 
02.5 2-8 oz.; 5=12 02.; 4-16 o2.; 1-32 
02.; 1-48 oz. 
Pres.—John G. Rossiter 
Vice Pres.—Dan Vass 
Sales Mer.—V. L. Kiernan 
Pur. Agt.—W. K. McGee 


* Mitchell Plastics, Inc., Owosso (/) 
Injection Machines: 1-8 o2z.; 1-9 oz.; 1=12 
02.; 3=16 oz.; 1-32 oz.; 1-48 oz. 

Pres.—William F. Mitchell 
Vice Pres.—-Thomas S. Drabek 
Gen. Mgr.—Henry L. Miller 
Factory Mgr.—Ladd E. Houdek 
Plant Supt.—James A. Burton 


*Modern Plastics Corp., Benton Harbor 
(C, I, T) 
Compression Presses: 30 35 to 1200 ton 
Injection Machines; 4 oz. to 60 oz. 
Transfer Presses: 25 35 to 500 ton 
Pres.—¥V. A. Miller 
Vice Pres. & Gen. Mer.—O. E. Skelton 
Secy. & Treas.—S. O. Miller 
Pur. Agt.—R. Smikle 


*Plasticles Corp., Detroit (C) 
Compression Presses: 2-18 x 24 and 36" x 
" 
Pres.—John C. Demunter 
Vice Pres.—Buryl L. Clack 
Sales Mgr.—James M. MacKinnon 
Pur. Agt.—Buryl L. Clack 


* Plasticraft Inc., Denver (/) 
Injection Machines: l=1 oz.; 1-5 oz. 
Pres. & Pur. Agt.——T. H. Cooper 
Vice Pres. & Sales Mger.—B. B. Butcher 


Plastic Masters, Inc., New Buffalo (C) 
Compression Presses: 1-600 tons; 2-280 
tons; 3-175 tons; 2-150 tons; 1-125 
tons; 1-45 tons; 3-20 oz. 3=12 oz. 
Pres.—Victor A. Miller 
Vice Pres.—Owen E. Skelton 
Gen. Mgr.—Carl G. Marquardt 
Sales Mgr.—Richard P. Smith 
Purchasing Agt.—Bernard A. Guerrettaz 


Plastray Corporation, Detroit (/) 
Injection Machines: 11-4 oz. to 24 oz. 
capacity 
Pres. & Sales Mgr.—-D. L. Jocelyn 
Vice Pres.—R. H. Close 
Pur. Agt.—L. P. Rossier 


* Quick Plastics, Jackson (£) 
Extrusion Machines: 2<2%," 
Pres.—Robert Ilfeld 
V. Pres.—Robert Culp 


Sales Mger.—Henry Jones 
Pur. Agt.——Miss Evelyn Solmon 


Reynolds Plastics, Inc., Walle 
Compression Presses: 2-100 ton and 
Pres.—George Kovacs 
V. Pres.—H. B. Ben, J. A. Soltis 
Sales Mgr.~—H. B. Ben 
Pur. Agt.—R. Wallet 


* Robbins, Jim, Company, Roya! (jak 
Injection Machines: 6=4 oz.; 5<9 
0z.; 8-16 oz.; 2=100 oz. 

Extrusion Machines: 2-Extruded Pel]; 

Pres.—J. M. Robbins 

V. Pres.—H. G. Michael 

Sales Mger.—W. L. Johnson 

Pur. Agt.—W. W. Cornwall 


St. Clair Plastics Corp., Marine City (¢ 
Injection Machines: 1=4 oz.; 1-8 oz.; }~| 
oz.; and 1=12/16 oz. 
Pres. Sales Mgr. & Pur. Agt.—A 
Kindsvater 
V. Pres.—Chase S. Osborn 


®Schwab Plastics Corp., Detroit (£) 
Extrusion Machines: 2 machines 2',", 
machines 1" 
Pres. & Sales Mgr.—Fred E. Schwab 
V. Pres.—Paul C. Roche 
Pur. Agt.—Lewis C. Fantle 


*W-L Molding Company, Kalamazoo 
(C, I, Tf) 

Compression Presses: 1 30 ton; 1-20 ton: 
2-100 ton; 1=200 ton; 2-250 ton 
Injection Machines: 1-6 oz.; 2=8 oz.; 2-2 

oz. 
Transfer Presses: 1 30 ton; 1 20 ton; 1-10) 
ton; 2 250 ton 
Pres. & Sales Mgr.—Geo. R. Laure 
V. Pres.—E. L. Laure 
Pur. Agt.—J. P. Nielsen 


MINNESOTA 


*Mayon Plastics, Hopkins (£) 
Extrusion Machines: 3-24"; 1-31," 
Partners—C. B. Thomas, R. D. Johnson, 
M. C. Nelson, M. Standish 
Sales Mgr.—R. D. Johnson also Pur. Agt. 


*Minneapolis Plastic Molders, Inc., 
St. Paul, Minneapolis (C, /, T) 
Compression Presses: 18 50 to 300 ton 
Injection Machines: 3 4 to 8 oz. 
Transfer Presses: 10 50 to 300 ton 
Pres. & Treas.—4J. Erick Anderson 
Vice Pres.—E. W. Anderson 


@*Minneapolis Plastics Corp., St. Pau! 
)) 


Injection Machines: 32=4 oz. to 80 oz. 
Pres.—H. R. Galloway 
Vice Pres.—J. J. Brandt & C. S. Black- 
well 
Sales Mgr.—J. H. Thomas 
Pur. Agt.—R. J. Busek 


® Northwest Plastics, Inc., St. Paul 


(Cc, D 
Compression Presses: 2-250 ton; 7-350 
ton; 1-50 ton; 9=250 ton; 1-50 ton; 5- 
200 ton; 3~100—150 ton 
Injection Machines: 6-8 oz.; 1-24 oz.; 1-2 
oz.; l-12 oz. 
Pres.—J. R. Freyermuth 
Vice Pres. & Chief Engineer—W. H. 
Mahle 
Sales Mgr.—F. T. Thiets 
Pur. Agt.—R. J. Twiss 


1080 Complete addresses of companies listed appear on pp. 1123-1149 
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plastics, Inc., St. Paul (C, T) 
Compression Presses: 5-14 ton; 5-100 ton; 
]-175 ton; 2=200 ton; 1-300 ton 2- 
500 ton 
Transfer Presses: 1-175 ton; 1-300 ton; 2= 
500 ton 
Pres.—H. A. Griebenow 
Vice Pres.—P. K. Schilling 
Sales Mer.—P. K. Schilling 


Secy. & Treas.——D. M. Munroe 


Product Engineering & Development 
Co., Hopkins (C, 7) 
Compression Presses: 2-175 tons; 
tons; 1-50 tons; 1-30 tons 
Transfer Presses: 1-175 tons 
Pres. W. E. Hutchins 
Vice Pres., Sales Mgr. & Pur. Agt.—A. 
G. Morrison 


1-100 


*Rayette, Inc., St. Paal (Cc, D 
Compression Presses: 1-15 ton; 2-30 ton; 
9-50 ton; 3-100 ton; 1-150 ton; 1-200 
ton 
Injection Machines: 2=8 oz. 
Pres.—-M. L. Arend 
Vice Pres.—S. C. Watson, R. Whitman, 
W. P. Niemiec, Samuel Goodman 
Treas. & Vice Pres.—J. V. Page 
Pur. Agt.—W. C. Tuchfarber 


*Sperzel Co., Minneapolis (C, /, T) 
Compression Presses: 4-1000 ton; 4-500 
ton 

Injection Machines: 4-12-16 oz. Reed 
Transfer Presses: 3-500 ton 

Pres. & Pur. Agt.—-M. J. McCabe 

V. Pres.—A. Deinard 

Sales Mgr —H. H. Reinhard 


MISSOURI 


Clear View Plastics Corp., Poplar 
Bluff (/) 
Injection Machines: 2-12 oz.; 1-12/16 oz.; 
1-16/20 oz. 
Pres., Gen. Mgr. & Sales Mgr.—Raoy B. 
West 
Vice Pres. 
Schweitzer 


& Pur. Agt.—Wilbur E. 


Comey Plastics, St. Louis (C) 
Compression Presses: 1-500 ton; 2-400 
ton; 4-200 ton; 2-150 ton; 1-85 ton; 
1-25 ton 
Pres.— Joseph Esloge 
Sales Mgr.—James C. Grindell 


*KSH Plastics, Inc., High Ridge (£) 
Extrusion Machines: 3-3", 2-2” 
Pres. & Sales Mgr.—R. S. Hawes 
Vice Pres. & Pur. Agt.—-F. L. Hawes 


*George A. Kelley, Fredericktown (E) 
Extrusion Machines; 3 
Owner—George A. Kelley 


tech Manufacturing Co., Jackson (C, 


Compression Presses: 3-75 ton; 2—100 ton; 
2=170 ton; 1-250 ton; 2-400 ton; 1-500 
ton 

Transfer Presses: 2-75 ton; 2-170 ton; l= 
250 ton 

Pres.—J. Norbert Koch 
Vice. Pres.—H. S. Courson 
Seles Mgr.—H. R. Koch 
Pur. Agt.—-Winford Beown 
Secy.—Robert M. Buerkle 


* Operates own tool room. 
Indicates Advertiser. 


Letters indicate type of molding. (See p. 1074) 


Koller Craft Plastic Products, Inc., 
Fenton (C, /, T) 

Compression Presses: 2-50 ton; 2-100 ton; 
2—200 ton; 4-150 ton; 2=250 ton; l= 
300 ton 

Injection Machines: 1=2 oz.; 34 oz.; 1-9 
0z.; 1-12 o2.; 2—16 o2.; 1-32 oz.; 2= 
100 oz.; 2=200 oz. 

Transfer Presses: 2=150 ton; 2=200 ton 

Pres. & Sls. Mer.—aAlois J. Koller 
Vice Pres.—Robert A. Karasek 
Pur. Agt.——Ralph Boehner 


—_ Molding Corp., St. Louis (C, 

Compression Presses: 3-75 ton; 3-100 ton; 
1-150 ton; 1-200 ton 

Injection Machines: 2-4 oz.; 1-5 oz.; 1-6 
oz.; l-l2 oz. 

Transfer Presses: 1~100 ton; 1-200 ton 


*Kuhiman Plastics Co., Inc., Kansas 
City () 
Injection Machines: 1<4 oz.; 1-9 oz.; 2=12 
oz.; 4-16 oz.; 1-20 oz.; 2=48 o2.; l- 
60 oz. 
Pres.—Mr. O. E. Kuhlman 
Seles Mgr. & Pur. Agt.—Mr. O. E. Kuhlman 


*Lenco, Inc., Jackson (C, T) 
Compression Presses: 1-75 ton; 1-100 ton; 
1=200 ton 
Transfer Presses: 1-200 ton 
Pres.—Paul J. Leonard 
Vice Pres.—W. C. Martinson 
Sales Mgr. & Pur. Agt.—A. E. Perrin 


®* National Plastic Products Co., Oden- 

ton, Maryland (/, E) 

Injection Machines and 

Extrusion Machines: 
Pres.—E. Winer 
Vice Pres.—A. Winer 
Sales Mer.—J. R. Brown 
Pur. Agt.—D. J. Anderson 


® Regal Plastic Co., Kansas City (C) 
Compression Presses: 2-110 ton; Erie 
Presses, 1-40 x 50 platen W/To" Day- 
light 1-36 x 48 platen W/To" Daylight 
Pres., Chairman of Board of Directors— 
J. S. Kivett 
Vice Pres., 
Gallagher 
Sales Mger.—J. S. Kivett 
Pur. Agent——Paul E. Snow 


Chief Engineer—N. D. 


St. Lovis Plastic Moulding Co., St. 
Louis (C, J) 
Compression Presses: 2 
Injection Machines: 6 
Pres.—G. A. Goessling 
V. Pres.—V. J. Goessling 
Pur, Agt.—L. R. Sappington 


NEBRASKA 


*Kerr, R. W., Plastic Co., Hastings 
(C8 

Compression Presses: 7 30-200 

Injection Machines: 2 24 oz. 

Transfer Presses: 2 
Pres.—R. W. Kerr 
Vice Pres.—Charlotte Kerr 


*Kerrco Products, Lincoln (C, /, T) 
Compression Presses: 5—50-200 ton, 24" x 
24" 
Injection Machines: 1=4 oz. 
Transfer Presses: 2 
Pres.—R. W. Kerr 
Sales Mgr.—D. W. Hemphill 


CUSTOM MOLDERS AND EXTRUDERS 


Nebraska Plastics, Inc., Cozad (£) 
Extrusion Machines: 1-3%"; 12)" 
Pres.—Mrs. Milo V. German 
Vice Pres. 
Winegar 
Pur. Agt.—Mr. Robert Hime 


Omaha Plastics Co., Omaha (C, /, T) 
Compression Presses: 4-25 ton; -325 ton 
Injection Machines: 2-1 oz. —4 oz. 
Transfer Presses: 1-350 ton 
Pres. & Pur. Agt.—George D. Kahn 
Vice Pres.—Jewel K. Kahn 


& Sales Mgr.—Mr. 


Dean 


*Western Plastics Corp., Hastings (£) 
Extrusion Machines: 8 Extruders, 1” 
through 34%" 
Pres. & Treas.—John J. Lainson 
V. Pres. & Sales Mgr.—Thomas J. 
Kreiner 
Pur. Agt.—Keith W. Nielson 


NEW HAMPSHIRE 


®*Great American Plastics Co., Nashua 
Injection Machines: Average 40 
Extrusion Machines: 10 
Pres.—Irwin Cohn 
V. Pres.—Melvin Rosensaft 
Sales Mgr.—Charles Sussman 
Pur. Agt.—Melvin Goldschine 


®Lamex Chemical 
(1, E) 
Injection Machines: 10 
Extrusion Machines: 12 
Pres.—Joseph C. Foster 
Vice Presidents: Abraham Goodman, 
Jack Goodman 
Gen. Mgr.—George E. Pickering 
Pur. Agt.——Charles Loiselle 


Corp., Manchester 


NEW JERSEY 


Alpha Plastics, Inc., Livingston (£) 
Extrusion Machines: 2/2"~-3"/2"-4"/2" 
Pres.—C. E. Harkrader 
Vice Pres. & Sales Mgr.—T. F. Long 
Pur. Agt.—C. W. Oswald 


*Atlas Plastics, Inc., Little Ferry (/) 
Injection Machines: 3-12 oz. 
Pres.—B. Maute 


Bel-Art Products, West New York (/) 
Injection Machines: 1-4 oz. 

Pres.—K. Lansberger 

Vice Pres.—Geo. McClure 


Berkeley Engineering & Mfg., Co., 
Berkeley Hts. (C, ) 
Compression Presses: 1-50 ton; 1-150 ton 
Injection Machines: 1-16 oz.; 1-8 0o2.; 2=4 
oz. 


Partners: Alfred F. Bahlke, 


General 
Manager & Engineer and William 


Giese, Factary Supt. 


* Bloomfield Molding, Bloomfield (C, J) 
Compression Presses: 8-2-300 ton, 3-200 
ton; 3-100 ton 
Injection Machines: 2-4 02.; 1-6 o2.; 2<9 
o2z.; 3-16 oz.; 1-2 oz. 
Pres.—Sam Novick 
Sales Mgr.—Jack Wegard 
Pur. Agt.—Jules L. Verner 


@Boonton Molding Co., Boonton (C, /, 
quae Presses: 96 presses, 25 to 500 
ndentie Machines: 19 machines, % oz. to 
2, 17 presses, 25 to 300 ton. 
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CUSTOM MOLDERS AND EXTRUDERS 


Gen. Mgr.—George K. Scribner 

Plant Mgr.—Pau! W. Dixon, Jr. 

Sls. Mgr.—(Custom Molding)—Chis J. 
Groos 

Sls. Mgr.—(Tableware)—William T. 
Stopford 

Pur. Agt.—Henry Packer 


*Celluplastic Corp., Newark (J, E) 
Injection Machines: 15 3 02.8 oz. 
Extrusion Machines: 5 2-4,"=3-'," 

Pres. & Treas.—J. D. Giles 

Vice Pres.—A. Nichols 

Vice Pres. Sales —J. D. Proctor 


®* Clifton Hydraulic Press Co., Clifton 
(C, I, T) 
Compression Presses: 8 up to 30 x 30-300 
tons 
Injection Machines: 4-24 oz. to 4 oz. 


© Davis, Joseph, Plastics Co., Arling- 

ton (/, E) 

Injection Machines: 13<2-16 oz. 

Extrusion Machines: 25-1"~8" 
Pres.—Morton Davis 
Vice Pres.—Abraham Davis 
Sales Mgr.—Lincdn Stenhardt 
Pur. Agt.——Sam Goldblott 


®*Die Molding Corp., Canastota, N.Y. 

(C, 7) 

Compression Presses: 52-35 to 500 ton 

Transfer Presses: 10-25 to 500 ton 
Pres.—Donald H. Dew 
Vice Pres.—C. E. Davies 
Sales Mer.—B. Jarvis Dew 
Pur. Agt.—Leroy Brooks 


®©*Dillon Beck Mfg. Co., Hillside (J) 
Injection Machines: 3—4 o2.; 4-8 o2z.; 2-16 
01. 
Pres.—J. Parke Logan 
Vice Pres. & Production—R. R. Lowe 
Vice Pres.—Charles B. Sanders 
Pur. Agt.—R. C. Ellis 


~ on Tool & Machine Co., Hillside 
(C, 
Compression Presses: 1-200 ton 
Injection Machines: 1-6 oz.; 2=16 oz. | 
Pres. & Sales Mgr.—Ernest J. Csaszar 
Vice Pres.——Albert B. Holzl 
Pur. Agt.—-George Spiegel 


@Emeloid Co., Inc., Hillside (/) 
Injection Machines: 1-2 o2.; 2=4 oz.; 2-6 
oz.; 2=8 o2.; lel2 oz. 
Pres.—M. P. Leeds 
Vice Pres. —J. S. Freundlich 
Sales Mgr.—G. W. Emerson 
Pur. Agt.—Mre. Florence Headley 
*Fortney Manufacturing Co., Inc., 
Newark (/) 
Injection Machines: 1<4 o2z.; 2=8 oz.; 1=12 


oz. 
Pres. & Sales Mgr.—Eugene L. Fortney 
Pur. Agt.—-Elias L. Egeth 


*Garfield Manufacturing Co., Garfield 
(Cc, T, CM) 

Compression Presses: 70 presses; 10-500 

tons 

Transfer Presses: 10 25-300 tons 
Pres. & Gen. Mer.—G. H. Howell 
Vice Pres. & Ch.Enge.—L. R. Egg 
Sales Mgr.—J. N. Campbell 
Pur. Agt.—W. J. Stagg 


*Garray Plastics Co., Inc., Kearny (/) 
Injection Machines: 8 
Pres. & Sales Mer.—Joseph Charzewski 





* Operates own tool room. 
Indicates Advertiser. 
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*Gibson Associates Incorp., Cranford (/) 
Injection Machines: 1-4 oz.; 1-8 oz.; li- 
12 oz.; 1-22 oz. 
Pres.—Roayal H. Gibson 
Vice Pres.—Patricia Gibson 
Sales Mgr.—W. M. Preston 


Pur. Agt. & Gen. Office Mgr.—Anthony J. 


Grimaldi 


*Greising Engineering Co., Runnemede 
(C, I) 

Injection Machines: 1-2 oz. 

Compression Presses: 11-% ton to 100 ton 
Proprietor—Al. Greising 


Holstein, Lee, Injection Molding Co., 
Inc., Clifton (J) 

Injection Machines: 2-12 oz.; 1-8 oz. 
Pres. & Pur. Agt.—Lee Holstein 
Vice Pres.—Selma Holstein 
Sales Mgr.-—Brad Holstein 


@* Hyde Co., A. L., Grenloch (/) 
Injection Machines: 2-200 oz.; 1-28 oz.; 
1-24 oz.; 1-20 o2.; 1-16 o2.; 2-12 
02.; 1-8 o2.; 2—4 o2.; 1-2 oz. 
Pres. & Sales Mgr.-—A. S. Hyde 
V. Pres.—C. L. Hyde 
Pur. Agt.—A. L. Hyde 


*Hydrawlik, Roselle (£) 

Extrusion Machines: 2 2-3 ¥," 
Pres. & Sales Mgr.—George A. Brown 
Vice Mgr.—Robert C. Brown 
Pur. Agt.—M. M. Johnson 


* Industrial Devices, Inc., Edgewater (/) 
Injection Machines: 5 2% oz. 
Pres. N. Schnoll 
Vice Pres. & Sales Mgr.—N. J. Seiden 
Pur. Agt.—G. Mesnick 


Industrial Plastic Co., Metuchen (£) 
Extrusion Machines: 4 3%to 4% 
Pres.—Edgar A. Baurer 
Vice Pres.—Jack Schenkman 
Sales Mgr.—Joseph Schenkman 
Pur. Agt.—Edgar A. Baurer 


*Jersey Plastic & Die Casting Co., 
Irvington (C, /) 

Compression Presses: 10 fran 50-800 tons 

Injection Machines: 10 1-200 oz. 


Kaye Plastics Corp., New Brunswick (/) 
Injection Machines: 3-8 oz. 

Pres.—S. Leon Kaye 

Vice Pres.—Philip Kaye 

Secy.—Betty G. Kaye 

Supt.—John Bolor, Jr. 


Kesich Mfg. Co., Inc., Pitman 
Compression Presses: 1-150 ton 
Injection Machines: 1-2 oz. 
Pres.—Michael Kesich 
Secy. & Treas.—R. P. Kesich 
*Ketchpel Engineering Co., West 
Englewood (C 
Compression Presses: 20 15-20 ton 
Pres.—Paul A. Ketchpel, Sr. 
Vice Pres.—Paul A. Ketchpel, Jr. 


®* Killion Tool & Mfg., Co., Verona (£) 
Extrusion Machines: 2 2% & 3% 
Pres.—Fred T. Killion 


® Kuhn & Jacob Molding & Tool Co., 
Trenton (C, J, T) 

Compression Presses: 6-25 ton; 3-35 ton; 
16-50 ton; 9-65 ton; 16-100 ton; 2-20 
ton; 2-32 ton 

Injection Machines: 18-50 ton 

Transfer Presses: 6-100 ton; 15-140 ton 

Pres.—Eugene Jaccb 

Vice Pres.—Walter Jacob 
Sales Mgr.—Walter Jacob, Jr. 
Pur. Agt.—Michael King 


Complete addresses of companies listed appear on pp. 





®*Lor-El Co., Jersey City (J 
Injection Machines: 14 from 1 oz. to 90 2 
Pres., Sales Mgr. & Pur. Agt.—Mis,. 
Lore E. Feiler 4 
Vice Pres.—E. E. Angelica 


*Luzerne Rubber Co., Trenton (/ 
Compression Presses: 5-43": 
84"; 824" ; 
Injection Machines: 1-5 o2z.; 7 oz 
Extrusion Machines: 1-44," 
Pres.—Bruce Bedford, Sr. 
Vice Pres—Larry E. Case 
Pur. Agt.—William Gummere, Jr. 


LE 


M. C. |. Plastics Corp., Lakewood (N 
Injection Machines: 4 12-16 oz.; ae ons 
5-6 oz. * 
Pres.—Richard E. Hartvug 
Vice Pres.—H. C. Savr 
Sales Mgr.—Richard E. Hartvug 
Pur. Agt.—T. X. Beach 


®* Mack Molding Co., Wayne (C,/, TF) 

Compression Presses: 45 15 ton to 560 tons 
Injection Machines: 67 % ox. to 560 oz. 
Transfer Presses: 12 90 ton to 560 tons 
Extrusion Machines: 2 

Pres.—K. W. Macksey 

Vice Pres.—J. McIntosh 

Sales Mgr. & Sec.—S. I. Howell 

Pur. Agt.—R. B. McIntosh, E. Smith 

Treas.—D. S. Kendall, Se. 


Mira Plastics Co., Inc., Paterson (/) 
Injection Machines: 2-8 oz.; 1-12 oz. 
Pres., Treas. & Sales Mgr.—Anthony 
Miragliotta 
Vice Pres.—Mary Miragliotta 


Modern Molders Inc., Kenilworth (/) 
Injection Machines: 5 4-16 oz. 
Pres. & Sales Mgr.—Micha e! Luts 
Vice Pres.—Julius Keck 
Pur Agt.—Charles G. Karross, Jr. 


*Ormond Manufacturing Co., Inc. 
Union City (£) 

Extrusion Machines; 40 to 70 tons 
Pres.—David Robertson 
Vice Pres.—Joseph Ormound 
Sales Mgr.—B. Berke 
Pur. Agt.—Fred. Silberman 


Plastex Process Co., Maywood (£) 
Extrusion Machines: 1-14"; 1-24" 


*Plastic Inlays Corp., Summit (/) 
Injection Machines: 1-16 o2.; 8=4 oz.; 4-8 
oz. 
Pres.—James J. Larmour 
Asst Treas.—William F. Easton 
Sales Mgr.—George E. Nettleton 
Pur. Agt.—Charles B. Brown 


©* Plastic Horizons, Inc., Paterson (CM) 
Pres.—W. L. Leipoto 
Vice Pres.—J. L. Kane 
Sls. Mgr. & Sec. Treas.—WM. Brown 


*Plasticraft Manufacturing Co., Kearny 
() 
Injection Machines: 3-12 oz. 
Pres.—I. Siper 
Vice Pres. & Mgr.—B. Siper 
Pur. Agt. & Secy.—S. Siper 


Plastylite Corp., North Plainfield, N. 
J. (C, T, E) 
Compression Presses: 2-50 ton; 4-100 ton; 
3=<75 ton; 4-150 ton; 1-250 ton 
Transfer Presses: 2150 ton 
Extrusion: 2-2" 
President—H. Weinraub 
Vice Pres. & Sales Mgr.—R. J. Goldstein 


©@*Plura Plastics, Maplewood (/) 


Injection Machines: 3=8 oz.; 1-2 o2- 
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Pres. & Owner: Wilbert J. Gahm 
Vice Pres.—L. Gahm 

Sales Mer.—-W. J. Gahm 

Pur. Agt.-—J. Dixon 


Poly Plastic Products, Inc., Paterson 
E 


Extrusion Machines: 
34"; 1-4," 
Pres. & Sales Mer.—Joseph Esak 
Vice Pres. & Pur. Agt.—-Alfred AVoskian 


2=1-%4"; 1-244"; l- 


@* Pyro Plastics Corporation, Union (7) 
Injection Machines: 42—-Ranging in size 
from 2 oz. to 12 oz. 
Pres.—Wm. M. Lester 
Vice Pres. —B. L. Lester 
Sales Mgr. Proprietary—-Marvin A. 
Elson, Custom—Paul Schaaf 
Pur. Agt. Louis Lubars 
Sales Mgr. Premiums—Martin Krone 
Passaic 


Raybestos-Manhattan, Inc., 


CLT, 


*Reliance Plastic & Chemical Corp., 
Paterson ( 

Extrusion Machines: 2 
Pres-——Fred Levine 


*Resistoflex Corp., Roseland (C, £) 
Nine=20 to 800 tons 
Extrustia Machines: Fourteen, Ranging up 
to 6" 

Pres. —Fdgar S. Peierls 

Exec. V. Pres.—J. M. Gentile 

V. P. Sales—H. E. Krebs 

Pur. Agt.—R. Atkins 


*Shasta Mfg. Co., Berkeley Heights (/) 
Injection Machines: 8 2 to 20 ounces 
Gen. Mer.—G. S. Sullivan 


*Shaw Insulator Co., Irvington (C, J, T) 
Compression Presses: 28, from 15 to 350 tons 
Injection Machines: 8, from 2 to 20 ounces 
Transfer Presses: 32, from 15 to 350 tons 
Pres. —Frank H. Shaw 
V. Pres. of Operations——-St anford H. Shaw 
V. P. & Secy.—M. M. Stallman 
Pur. Agt.—Frank P. Ashley 


*Star Mfg. Inc., Little Ferry (C, 7) 
5 Compression Presses: 10 to 150 tons 
Transfer Presses: 7 10 to 150 tons 
Pres.—Frank Vecchiotte 
V. Pres.—-Vincent Vecchiotte, Jr. 


*Sterling Plastics Co., Union (/) 
Injection Machines: 17, 2 to 20 oz. 
Pres.—Geo. J. Staab 
Sales Mer.—Chas. A. Cox 
Pur. Agt.—F. E, Betz 


*V. H. Swenson Co, Inc., Arlington (/) 
Injection Machines: 4 4 oz.; 4=8 oz. 
Pres.—V. H. Swenson 
V. Pres.—-G. I. Feeley 
Sales Mgr.—G, Kaiser 
Pur, Agt.—G. I, Feeley 


Tech-Art Plastics Co., Morristown (C, 
I, T) 
Compression Presses: 80; from 50to 1000ton 
Injection Machines; 8; from 2 oz. to 20 oz. 
Transfer Presses: 6; from 50 ton to 200 ton 
Pres.—Sydney R. Miles 
V. Pres.—Dr. Clinton Grove 
V. P. & Treas.—Harold J. Cook, V. P. 
& Secy.——William J. Woodruff 
Pur. Agt.—-Michael Halabura 


* Operates own tool room. 
Indicates Advertiser. 


®United States Gasket Co., Camden (C 
’ 
Compression Presses: 12 from § ton to 3000 
ton 
Injection Machines: 8 machines to 8 oz. 
Extrusion Machines: 14 machines: to 3" 
capacity 
Pres.—A. J. Mullen 
V. Pres. & Chief Eng.—C. M. Hogson 
Sales Mgr.—H. S. Stott 
Pur. Agt.—Jos. Campbell 


*Wagner Plastic Corp., West New York(/) 
Injection Machines: Four; 2 oz. to 12 oz. 
Pres.—Walter Wagner 
Plant Mer.—L. E. Myers 


*Wiggins Plastic Molding Co., Clifton 
’ ’ 
Compression Presses: 32 10 to 500 ton 
Injection Machines: 6 1 to 12 oz. 
Transfer Presses: 12 20 to 500 ton 
Pres. & Pur. Agt.—A. J. Wiggins 
V. Pres.—J. R. Pinkerton 
Secy.—P. Rainone 


*Wilpet & Tool & Mfg. Co., Kearney (/) 
Injection Machines: 20-2 oz. to 48 oz. 
Pres. & Sales Mgr.—William L. Niclaus 
V. Pres.—Richard Niclaus 
Plant Mgr.—Richard Niclaus 


NEW YORK 


®* Ace Plastic Co., Jamaica (E) 
Extrusion Machines: 2-1"; 2-144"; 3-'4"; 
2-3%4" & 1-44" 
Partners: A. D. Seidman, 
Seidman & Sidney Seidman 
Sales Mgr.—Sidney Seidman 
Pur. Agt.—lIrving Steinberg 


George J. 


Ace Plastic Molding Corp., L. 1. C. (/) 
Injection Machine: (2) 8 oz. 
American Cystoscope Makers, Inc., 
Bronx (E 
Extrusion Machines: 2“ 
Pres.—Frederick J. Wallace 


*American Hard Rubber Co., New York 
(CM) . 
Pres.—V. T. Norton 
Vice Pres. & Sales Mgr.—R. Reppert 
Secy.—B. E. Pollak 
Treas.—E. W. Kane 
Pur, Agt.—L. V. Culver 


*American Plasticraft Co., New York 
(C, I) 

Compression Presses: 10 

Injection Machines: 4 
Partners: Leo Cooper, Frank Yablon 


®*Anchor Plastics Co., Inc., Long 
Island City (E) 

Extrusion Machines: 15 
Pres.—Richard A. Fisch 

@*Auburn Plastics, Inc., Auburn (C, 


’ ’ 

Compression Presses: 5-35 ton, 14-75 ton, 
15-150 ton, 2-500 ton, 6-50 ton, 4-100 
ton, 1-600 ton 

Injection Machines: l=] oz., 14 oz., 14<8 
oz., 3-22 oz. 

Transfer Presses: 6=75 ton, 2-100 ton, 
4-150 ton, 1-200 ton, 4-300 ton, 3-300 
ton, 1-600 ton. 

Extrusion Machines: 2-1", 4-2", 2-3", 
4—4%", 145" 

Pres.-—J. H. Woodruff 

Vice Presidents—E. M. 
Douglas Woodruff, Jr. 

Pur. Agt.—G. H. Johnson 


Woodruff, 


Letters indicate type of molding. (See p. 1074) 
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Augusto Plastics, Inc., Bronx (/) 
Injection Machines: 1<8 oz.; 2=-12/16 oz., 
2=12 oz. 
Pres.—Stanley Sapery 
Pur. Agt.——-Murray Napel 


Bernard Plastics Molding Corp., Long 
Island City (/) 
Injection Machines: 3-16 oz.; 1-12 oz.; 1-8 
02.; 2=6 oz.; 1-2 oz. 
Pres.—Bernaed B. Levine 
Secy.—Estelle Levine 
Sales Mgr.—Bernard B. Levine 
Pur. Agt.—Carl Haller 
*Bricmor Manufacturing Corp., New 
York (J) 
Injection Machines: 2-2 oz.; 2=4 o2z.; 4-8 
0z.; 4—16 o2.; 4-12 oz. 
Pres. & Sales Mgr.—Herman Julian 
Brickman 
Vice Pres.—Bert B. Brickman 
Pur. Agt.——M. J]. Cahn 


*Brilhart Plastics Corp., Mineola (C, /) 
Compression Presses: 1-125 ton; 5-50 ton; 
1-50 ton; 1-40 ton; 5-30 ton; 6-20ton; 
1-10 ton 
Pres.—J. M. F. Conrad 
Vice Pres.—A. W. Cummings 
Sales Mgr.—T. C. Ackerly 
Pur. Agt.——W. Shea 


Castle Plastics, Inc., New York (C) 
Compression Presses: 3-150 ton; 1+75 ton 
Pres. & Sales Mgr.—C. V. Flynn 


® Chili Plastics, Inc., N. Chili () 
Injection Machines: 5 machines 4-8 oz. 
capacity 2—4—6 oz.; 2 8 oz.; 1 6 oz. 
Pres. & Pur. Agt.—Alton Dailey 
V. Pres.—S. Richard Lehman 
Sales Mgr. & Treas.—Richard A. Lehman 


®Contour Extrusion Co., Mamaroneck (£) 
Extrusion Machines: 6 machines upto 244" 
Owners: J. Dukess & H. Van Leeuwen 


Cotton, C. R. & Co., Inc., Brooklyn (/) 
Injection Machines: 7 machines 4 to 20 oz. 
Pres.—Chester B. Cotton 
Vice Pres.—Rayden B. Edwards 
Sales Mgr.—George M. Blumenthal 
Pur. Agt.—Royden B. Edwards 


Cox Plastics Corp., Buffalo (C) 
Compression Presses: 31 oz. to 300 tons 
Pres. & Sales Mgr.—James V. Cox 
Vice Pres.—H. M. Gosnell 


Crellin Plastics Corp., Chatham (/) 
Injection Machines: 2=2 02.; 3=8 oz.; 2-16 
oz.; 1=20 oz. 
Pres.—John R. Crellin, Sr. 
Vice Pres. & Pur. Agt.—John R. 
Crellin, Jr. 
Sales Mgr. & Secy & Treas.—Richard 
S. Crellin 


Debo, L. F., Mfg. Co., Depew (/) 
Injection Machines: 2-2 oz.; 1-4 oz. 
Pres.—Leroy Debo 
Vice Pres.—Florence Debo 


®* Die Molding Corp., Canastota (C, T) 
Compression Presses: 52-35 to 500 
Transfer Presses: 10-25 to 500 ton 

Pres.—Donald H. Dew 

V. Pres.—C. E. Davies 
Sales Mgr.—B. Jarvis Dew 
Pur. Agt.—Leroy Brooks 


Du Verre, Inc., Buffalo (CM) 
Pres.—J. R. Kelly 
Sales Mgr.—-T. F. Killeen 
Pur. Agt.—Henry Hasbrouck 




































CUSTOM MOLDERS AND EXTRUDERS 


Products, 


*DuBois Plastic Inc., 


Buffalo (/) 

Injection Machines: 1-1 oz.; 1-2 o2.; 1-5 
02.; 2-6 o2.; 138 oz.; 2—10 o2.; 2-16 
oz. 

Pres.—N. J. Taylor 

Vice Pres.—W. F. Sterne 

Vice Pres. & Gen. Mgr.—R. A. Bright 
Secy.—C. R. Holzworth 

Sales Mgr.—J. H. Ehrhardt 

Treas.—J. Silbert 

Pur. Agt. & Ass’t. Gen. Mgr.—R. V. Shear 


Eagle Plastic Corp., Long Island City 
i > A 
Compression Presses: 35 50-350 tons 
Injection Machines: 5=4', oz. 
Transfer Presses: 1-50 ton 
Extrusion Machines: 1-3 %, oz. 
Pres.—L. Ludwig 
Vice Pres.—S. Kluger 
Sales Mgr.—S. Atkin 
Pur. Agt.—I. Sobol 


Excel Plastic Mfg. Corp., New York (/) 
Injection Machines: 1-16 02z.; 2-8 o2z.; 1-6 
oz. 


Fiberoid Doll Products Corp., Bronx (/) 
Injection Machines: 1-8, 1-12-16, 1-16 
Pres. & Sales Mgr.—Melvin L. Meisel 


*Gary Enterprises, Inc., Brooklyn (/) 
Injection Machines: 2-8 o2.; 1-10 o2.; 
2-12 x 16 oz.; 1-12 oz.; 2-16 oz. 

Pres.—Rudolph B. Frit zhand 
Vice Pres.—Max Fritshand 
Sales Mgr.—Melvin Printz 
Pur. Agt.—R. B. Fritzhand 
*Glass Laboratories, Inc., Brooklyn 
(I, E) 
Injection Machines: 
Extrusion Machines: 
Pres.—Abrah am Shanok 
Vice Pres. & Sales Mgr.—Jesse P. Shanok 
Pur. Agt.—Victor Shanok 


*Greer Industries, Inc., Jamaica (C) 
Compression Presses: 5 

Pres.—Robert P. Lord 

Vice Pres.—Rolf Merton 

Pur. Agt.——Erwin Gross 


*Gries Reproducer Corp., New Rochelle 
() 


Injection Machines: 17 .@ oz. 
Pres.—O. Gries 
Vice Pres.—A. Ehbrecht 
Sales Mgr.—Joseph Saks 
Pur. Agt.——Robert Barlow 


* Guild Molders, Inc., Armonk (/) 
Injection Machines: 2 to 6 oz. 
Pres.—Mannie LaBarbera 
Sales Mgr.—Emil Davidson 


®@* Hopp Plastics, New York (/) 
Injection Machines: 2-8 oz. 
Pres.—Herman Hopp 
Vice Pres.—Philip Hopp 
Sales Mer. & Pur. Agt.——George Hopp 


Hydro Molding Co., Inc., Plattsburgh 
Compression Presses: 8-50 to 175 ton 
Injection Machines: 11-2 to 8 oz. 
Transfer Presses: 6-50 to 175 ton 
Pres.—S. Levites 
Vice Pres.—M. A. Rabin 


* Operates own tool room. 
®indicates Advertiser. 
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®*\ideal Plastics Div., Ideal Toy Corp., 
Hollis (J) 
Injection Machines: 8-3 oz.; 10=4 oz.; 30-8 

02.; 2=9 oz.; 14-12 o2.; 2—16 02z.; 
20 oz.; 4-32 oz. 2—48 oz.; 2-60 oz. 

Pres.—D. Rosenstein 

Vice Pres.—Lionel Weintraub 

Treas. & Prod. Mgr.—aA. M. Katz 

Vice Pres. Plastic Sales—A. C. 
Manovill 

Secy. & Asst Treas.—J. Miller 

Pur. Agt.—L. Hansburg 


Injection Molding Corp., New York (/) 
Injection Machines: 124 oz. to 32 oz. 
Pres.—Daniel D. Whyte 
Vice Pres. & Prod.—Stanley S. Whyte 
Vice Pres. Engineer—Jerome J. Stern 
Vice Pres. & Sales Mgr.—Nicholas 
Klein 
Pur. Agt.—Jay Whyte 


Intemational Plastic, New York (/, £) 
Injection Machines: 1-2 oz.; 1-8 oz.; 1-12 
oz. 
Extrusion Machines: 1-3" 
Pres.—Morton M. Ross 
®insulation Manufacturing Co., Ine, 
Brooklyn (C, T) 
Compression Presses: 50-15 ton to 450 ton 
Transfer Presses: 5=22 ton to 450 ton 
Pres.—Ethe! L. Starke 
Sec.—C. Newell Starke 
Sls. Mgr.—R obert Starke 
Pur. Agt.—Emil Steinberger 


* Jodee Plastics Co., Brooklyn (/, E) 
Injection Machines: 1-2 o2z.; 1=-2% oz.; 2=8 
oz.; 1=9 oz.; 2—12 oz. 
Extrusion Machines: 1-24" 
Pres. & Pur. Agt.—J. D. Bugloine 
Vice Pres., Sales Mgr., Prod. Engineer 
& Supt.—N. Meglino 


Kwik-Mold Plastic Corp., New York (/) 
Injection Machines: 2-16 02.; 28 oz.; 1-12 
02.; 1-4 o2.; 1=2% oz. 
Pres., Sales Mgr. & Pur. Agt.— Joseph 
Pearlman 
Secy. & Vice Pres.——Sidney Salwen 
Treas.—Murray Salwen 


®Leaf Plastics, Inc., Yonkers (/) 
Injection Machines: 2=4 ozs 2-8 oz.; 1-10 
0z.; 2-12 o2z.; 1-16 o2z.; 1-20 oz. 
Total 9 
Pres. & Pur. Agt.—George W. Leaf 
Sec. & Treas.—Dr. Wm. Leaf 
Sls. Mgr.—Lester Gabriel 


* Majestic Molded Prod., Inc., Bronx (/) 
Injection Machines: 20 4 to 200 oz. 
Pres. & Treas.—H. Wish 
Vice Pres. & Gen. Mgr.—N. R. Davis 
Vice Pres. & Pur. Agt.—D. Sacharoff 
Sales Mer.—I. Sacharoff 


Mastro Plastics Corp., New York (/, E) 
Injection Machines: 24-4 oz. to 22 oz. 
Extrusion Machines: 1 
*Molded industrial Plastics, Inc., 
Whitestone (/) 


Injection Machines: 2 o2.; 6 oz.; 9 oz.; 16 


oz. 
Pres. & Sales Mer.—P. I. Allen 


Molding Corporation of America, New 
York (J 
{Injection Machines: 2-8 o2z.; 1-12 oz. 
Pres., Sales Mgr. & Pur. Agt.—Robert 
M. Joffe 
Vice Pres.—Anne Joffe 


®@*Norton Laboratories, Inc., Lockport 
(C, I, T) 
Compression Presses: 45 75 ton to 450 ton 


Complete addresses of companies listed appear on pp. 


Injection Machines: 14 2 oz. to 16 oz. 
Transfer Presses: 15 100 ton to 300 tons 
Pres.—James B, Neal 
Vice Pres., Factory Mer. & Pur. Agt 
Milton L. See’:ins ut 
Sales Mgr.—Jack S. Dabbs 


*P & H Enterprises, New York (/) 
Injection Machines: 1-2 oz. 
Partners— James Hammond, 
Paterson 
Sales Mgr.—James Hammond 
Pur. Agt.—John Paterson 


John 


*Plastiline, Inc., White Plains (/) 
Injection Machines: 1-6 oz.; 2-8 oz.; }~1; 
oz.; l-12 o2.; 116 oz. ' 
Pres.—Bryce N. Batler 
Sales Mgr.—M. Hon. A. Batler 
Pur. Agt.—Gerald Quinn 


*Poly-Cell Plastics Co., Smithtown (F 
Extrusion Machines: 4 extruders 
Pres. & Sales Mgr.— Joseph H. Rosenberg 
Vice Pres.—Ross Rosenberg 
Pur. Agt.——Robert Kinney 


*Progressive Plastics Mfg. Co., New 
York (/) 
Injection Machines: 1-4 oz.; 5<8 oz.; 1-9 
oz.; 4—12 oz.; 1-16 oz. 
Owner: Harry Meklembourg 
Pur. Agt.—Leo Spalter 


*Robinson Plastics Corp., New York (/) 
Injection Machines: 2-16 oz., 3-12 oz. 
Pres.—Sol M. Robinson 
V. Pres.—Irvin I. Rubin 
Sales Mgr.—Myron Maibrunn 
Pur. Agt.—Irwin H. Robinson 


®*Rotuba Extruders, Inc., Brooklyn (/, £) 
Injection Machines: 4 
Extrusion Machines: 9 
Sales Mgr. Special 
Boyse 


Products—R. L. 


Shoe Form Co., Inc., Auburn (£) 
Extrusion Machines: 34" National Extruder 
Pres.—Frank P. DeWitt 
Sales Mgr.—Gordon N. Tutton 
Pur. Agt.—David E. Gregory 


Specialty Insulation Mfg. Co., Hoosick 
Falls (C, T) 
Compression Presses: 32-6"; 23-8"; 15- 
10"; 11 12"; 3 18"; 2 21” 
Transfer Presses: 4-8"; 2 10"; 5 12" 
Pres., Treas. & Sales Mgr.—E. J. 
Skorupski 
Vice Pres.—H. H. Rice 
Pur. Agt. & Secy.—C. J. Kempf 


Starlite Plastic Co., Kenmore (C) 
Compression Presses: 3~75 ton; 1-85 ton 
Pres.—A. Bonk 
Vice Pres.—S. Bonk 
Sales Mgr.—S. Weir 
Pur. Agt.—S. Weir 


Streamline Plastics Co., New York (/, £) 
Injection Machines: 7 machines: 4-8 02.; 
1=4 oz.; 2=2 oz. 
Extrusion Machines: 5-244" 
Partners: Sol Bartner; Ed. Schlussel; 
Morton Schlussel; M. J. Schlusse! 


*Syracuse Omamental Co. Inc., Syra- 
cuse (C) 

Compression Presses: 

ton; 6=170 ton 

Pres.—A. E. Holstein 
V. Pres.—P. M. Holstein 
Sales Mgr.—R. A. Holstein 
Pur. Agt.——M. F. Clark 


1-500 ton; 4-230 


1123=1149 
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Syracuse Plastic Molders, Syracuse (/) 
Injection Machines: 1-4 oz.; 1-8 oz. 
Pres.—Joseph R. Falcone 

V. Pres.—Anthony Falcone, Jr. 


*Thermold Corp., Manlius () 

Injection Machines: 1-12 oz.; 1-9 oz.; 1l=2 
"og, Automatic; 1-6 oz. 
Pres. —Herbert A. T. Smith 
V. Pres. & Sales Mer.—Wallace B. Ross 
Pur. Agt.—-Huntington Ethridge, Jr. 


*Tico Plastics, Inc., New York (/) 
Injection Machines: 3-16 o2.; 6=8 oz. 
"Pres. & Sales Mgr.—Saul Blitz 

V. Pres.—I. S. Kirstein 

Pur, Agt.——Charles E. Cohen 
*Tri-Point Plastics, Inc., Albertson, 

L. I. (New York) (E) 
Extrusion Machines: 7 

Pres. & Chief Eng.—Sol Mulay 

V. Pres. & Treas.—-Jack Kipnes 

Sales. Mer.——-Pat Ruggieri & Advt. Mer. 

Pur. Agt.—Sid Kipnes 


*United Mask & Nov. Co. Inc., Glen- 
dale, L.I., N.Y. (C) 
Compression Presses: 1=75 ton 
Pres.—-Elwood Pamatat 
V. Pres., Sales Mgr. & Pur. Agt.— 
Clinton Pamatat 


Voges Manufacturing Co. Inc., Ozone 
Park (/) 

Injection Machines: (2)<16 oz.; (1)-12 oz.; 

(2)}=9 o2.; (1)}7 o2.; (1)—4 02.; (1)=2 oz. 


®* Vogt Mfg. Corp., Rochester (£) 
Extrusion Machines: 10 up to 444" 
Pres.—L. S. Foulkes, Jr. 
V. Pres., Mer. & Sales Mer. 
Div.—-R. A. Lander, Jr. 
Pur. Agt.—P. M. Ramsey 


Plastic 


®Waljohn Plastics, Inc., Brooklyn (J, E) 
Injection Machines: 4 
Extrusion Machines: 7 
Pres.—Walter Bell 
V. Pres. —John Novelo 
Sales Mgr.——-Herb. Weber 
Pur. Agt. & Product Mgr.——M. Hershtal 


*Westplex Corp., Rochester (/) 
Injection Machines: 1-12 oz.; 2-10 o2.; 2-6 
02.3 2-2% oz. 
Pres. & Treas.—J. A. West, Jr. 
V. Pres.—E. G. Ritter 
Sales Mer.—R. E. Lee 


Whyte Mfg. Co., Ine., New York (J) 
Injection Machines: 12<4 oz. to 32 oz. 
Pres.——-Daniel D. Whyte 
V. Pres. Prod.—Stanley S. Whyte 
V. Pres. & Eng.—Jerome J. Stern 
V. Pres. & Sales Mgr.—Nicholas Klein 
Pur, Agt.——Jay Whyte 


*World Plastex, New York (/, E) 
Injection Machines: 1-16 oz. 
Extrusion Machines: 2=3%"; 1-24"; 2-2"; 
1-14" 
Partners: Milton Book; L. A. Cook; C. 
F. Hutcheon; George Streisguth 
Partner and Sales Mgr.——E. B. Leimseider 
Pur. Agt.—-Milton Book 


NORTH CAROLINA 


"Burlington Molding Corp., Burlington 
(C, I, T) 
Compression Presses: 1-200 ton; 1-50 ton; 
1=<15 ton 
* Operates own tool room. 
Indicates Advertiser. 


Injection Machines: 1-32 02.; 2-20 oz.; 1- 
16 oz.; 1-3 oz. 
Transfer Presses: 1-200 ton 
Pres.—J. D. Strader 
Executive Vice Pres. & Gen. Mgr.—D. 
M. Powers 
Supt. of Molding—C. N. Cox 


*Southem Plastics Engineering Corp., 
Greensboro (C, /, T) 
Compression Preses: 1-20 ton; 1-50 ton; 
1-100 ton; 1-350 ton 
Injection Machines: 1=4 oz.; 1=8 o2.; 1=22 
oz. 
Transfer Presses: 1=100 ton 


OHIO 


Adams Plastic Products, Cincinnati (/) 
Injection Machines: 2-8 oz.; 1-3 o2z.; 1-36" 
Pres.—Raymond N. Adams 
Vice Pres.—Mary Doyle Adams 
Sales Mgr. & Pur. Agt.—Wesley A. Weaver 


®* American Agile Corp., Maple Hts. (C, 
’ 
Custom Molders & Extruders: 
1-48 x 96 
Injection Machines: 2-16 oz.; 1-160 oz. 
Extrusion Machines: 3 
Pres.——Dr. J. A. Neumann 
Vice Pres. & Sales Mgr.—Mr. C. F. 
Freedman 
Pur. Agt.—Mrs. L. W. Weidinger 


1-48 x 72, 


Argo Plastic Products, Cleveland (/, £) 
Injection Machines: (1) 16 oz. 
Extrusion Machines: (1) 2-4" 

Pres.—M. Axelrod 

Vice Pres.—D. E. Grant 

Sales Mgr.—J. Metz 

Pur. Agt.—E. J. Kaiser 


@Barron, J. E., Plasties, Inc., Cincin- 


nati, Ohio (/) 
Injection Machines: 1-2 oz. 
Pres., Sales Mgr. & Pur. Agt.—J. E. 
Barron 
Vice Pres.—T. B. Reynolds 


Bluebird Plastics, Inc., Coshocton (/) 
Injection Machines: 1-8 oz.; l-12 oz.; l- 
20 oz. 
Pres.—W. D. Timmons, Sr. 
Vice Pres.—R. K. Fox 
Sales Mgr. and Gen. Mgr.—Edward B. 
ennison 
Pur. Agt.——Edward B. Dennison 
Treas.—John B. Gerlach 


*Campro Co., Canton (/) 
Injection Machines: 13 machines 6 to 32 oz. 
Pres.——Albert Harris 
Vice Pres.—Charles Wolk 
Sales Mgr.—Robert Sweaney 
Pur. Agt.—E. Licklider 


®Carlon Products Corp., Cleveland (£) 
Extrusion Machines: 30-2" to 10" 
Pres.—Wm. L, Abromowitz 
Vice. Pres.—Philip S. 
Brigham Britton 
V. P. & Gen. Mgr.—Walter S. Prendergast 
Treas.—Donald E. Weaver 
Prod. Mgr.—Rudolph Kustra 
*Champion Molded Plastics, Inc., 
Bryan (/) 
Injection Machines: 17=4 oz. to 60 oz. 
Pres., Gen. Mgr. & Sales Mgr.—L. L. 
Phillips 
Vice Pres.—George Hester 
Pur. Agt.—J. C. Sloan 


* Cincinnati Molding Co., Cincinnati (C) 
Compression Presses: 6 to 75 tons 


Britton, Mr. 


CUSTOM MOLDERS AND EXTRUDERS 


*Conneaut Rubber & Plastics Co., 
Conneaut (£) 
Extrusion Machines: 6 
Pres.—J.M. W. Chamberlain 
Vice Pres.—R. C. Hunter 
Sales Mgr.—J. H. Davison 


Pur. Agt.—J. B. Phipps 





*Cosmo Plastics Co., Cleveland (/) 
Injection Machines: 3-8 oz., 3-12 oz. 
Pres. & Pur. Agt.—I. Gordon 
Vice Pres.—A. Gordon 
Sales Mer.—B. Gordon 


D & G Plastics Co., Kent (/) 
Injection Machines: 1-8 oz.; 1-10 oz.; l- 
16 oz. 
Partners: D. L. 
Gontero 


Davenport & Victor 


*Dimco-Gray Co., Dayton (C, T) 
Compression Presses: 17 from 5 to 400 tons 
Transfer Presses: 3 from 60 to 140 tons 
Managing Partner—F. E. Gray 
Partners—R. K. Gray & J. D. Gray 
Ass’t Gen. Mgr.—R. A. Wright 
Sales Mgr.—cC. F. Dearth 


*Dover Molded Products Co., Dover (/) 
Injection Machines: 2-60 oz.; 32 oz.; 1-28 
02.; 1-29 oz.; 2-16 oz.; 212 oz.; 2-8 
o2z.; 1-4 oz. 
Pres.—R. H. Freitag, Sr. 
Gen. Mgr.—W. R. Gross 
Pur. Agt.—R. W. Freitag 


Eltria Molding & Eng. Co., Elyria (C, 
I, T) 
Compression Presses: 4 
Injection Machines: 1-8 oz. 
Transfer Presses: 8 
Pres., Sales Mgr. & Pur. Agt.——Rudolph 
Frey 


*Fabri-Form Co., Byesville (£) 
Extrusion Machines: 1-3," 
Pres.—J. W. Knight 
Vice Pres.—R. L. Baker 
Sales Mer.—R. L. Baker 
Pur. Agt.—E. E. Wray 
®*General Industries Plastics 
Div., Elyria (C, J, T) 
Compression Presses: 97 from 30 to 1800 
ton 
Injection Machines: 15 from 8 oz.to 200 oz. 
Transfer Presses: 29 from 100 to 425 ton 
Pres.—Wm. E. Foster 
Chairman of Bd.—A. W. Fritzche 
Vice Pres.—O. W. Marsh 
Sales Mgr.—J. M. Callihan 
Pur. Agt.—C. Heidrich 


Ca, 


®* General Tire & Rubber Co., Akron (£) 
Extrusion Machines: up to and including 3" 
Pres.—William O'Neil 
Vice Pres.—L. A. McQueen 
Pur. Agt.—D. A. Kepler 


*Glastic Corp., Cleveland (C) 
Compression Presses: 4 


Globe Molded Plastics Co., Byesville 
() 

Injection Machines: 2-18 oz. 
Pres.—Verland Frederick 
Vice Pres.—Lewis Matheny 
Secy., Treas. & Sales Mgr.—A. T. Gander 
Plant Mgr.—Willieam Long 


Johnson Plastic Corp., Chagrin Falls 
(J, E) 

Injection Machines: 7 8=16 oz. 

Extrusion Machines: 12 24," to 4¥," 
Pres.——W. F. Miller, Se. 
Vice Pres.—Smith Johnson 


Letters indicate type of molding. (See p. 1074) 
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Sales Mgr. & Gen. Mgr.—W. F. Miller, Jr. 
Plant Mgr.—F. P. Kelly 
Pur. Agt.—E. A. Richardson 


®* Kurz-Kash, Inc., Dayton (C) 
Compression Presses: 130-10 to 800 ton 
Pres.—W. G. Davidson 
Vice Pres.—R. L. 
Kiernan 
Sales Mgr.—R. L. Davidson 
Pur. Agt.—I. H. Naas 


Davidson, F. R. 


*L & P Tool Co., Cincinnati (£) 


Extrusion Machines: 1-1 


Lake Erie Plastics Co., Elyria (/) 
Injection Machines: 2-8 oz.; 1-10 oz.; l- 
16 oz. 
Owner—O. F. Everitt 
Plant Supt.—W. L. Wacker 


®@Lincoln Molded Plastics, Inc., Circle- 

ville (/, E) 

Injection Machines: 22 3 oz. to 200 oz. 

Extrusion Machines: 2 
Pres.—H. M. Jenkins 
Vice Pres., Mfr. & Sales—M. W. Burkhart 
Ass"t Sales Mgr.—D. E. Meyers 
Secy. & Treas.—James Goodman 
Ass"t Secy. & Treas.—E. C. Jankura 


Majestic Molding Co., Elyria (/) 
Injection Machines: 1-4 o2.; 4-8 0z.; 2-16 


oz. 
Pres.—W. T. Kahliff 


Manufacturer's Corp., Mansfield (£) 
Extrusion Machines: 4 1-244; 2-3%4; 14% 
Pres.—G. E. Leadbetter 
Vice Pres.—William E. Heichel 
Sales Mer.—T. M. Dailey 


* Meridian Plastics, Inc., Byesville (/, £) 
Injection Machines: 2=4 oz.; 1-9 oz.; 4-16 
oz.; 1=20 oz. 
Extrusion Machines: 1-%" 
Pres. & Treas.—J. E. Wolfe 
Vice Pres.—James Hoag, J. F. Jaeger 
Sales Mgr.—Robert W. Weil, J. K. Morisey 
Sales Mgr. Plastic Wall Tile Div.— 
Robert W. Weil 
Pur. Agt.—E. M. Brown also Ass’t Treas. 


*Metal Specialty Co., Cincinnati (/) 
Injection Machines: 1-1% oz., 2=4 oz.; l- 
16 oz.; 3-48 oz. 
Pres.—Mr. Arnold Tietig III 
Vice Pres. & Gen. Mgr.—Mr. Harvey 
Johnson 
Vice Pres. & Sales Mgr.—Mr. Gordon P. 
Reif 
Vice Pres.—Mr. Joseph Stross 


Mold Rite Plastics, Inc., Cambridge 
(C, T) 

Compression Presses: 30-300 ton 

Transfer Presses: 50-200 ton 
Pres.—LeRay F. James 
Secy. & Treas.—Ronald L. James 


Peerless Molded Plastics,  Inc., 
Toledo (C, J, T) 
Compression Presses: 35 from 25 to 300 ton 
Injection Machines: 12<2 oz. to 12 oz. 
Transfer Presses: 8—75 to 200 ton 
Pres. & Treas.—W. G. Skutch 
Vice Pres.—W. G. Skutch, Jr., R. E. 
Wagner 
Sales Mgr.—W. G. Skutch, Jr. 
Pur. Agt.—J. Tockiermann 


*Pioneer Plastics, Dayton (/) 
Injection Machines: 4 1 to 4 oz. 
Owner & Mgr.—William T. Strom 


* Operates own tool room. 
®@Indicates Advertiser. 
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Plaskolite, Inc., Columbus (£) 
Extrusion Machines: 5 2-2"; 2-244"; 1-344" 


® Plastex Co., Columbus (£) 
Extrusion Machines: 9 24%" to 4%" 

Pres.—R. S. Zimmerman 
Vice Pres.——R. O. Zimmerman 
Exec. V. P.—P. M. Rhulman 
Sales Mgr., Pipe Div.—R. L. Shannon 
Custom Div.—R. P. Slatter 
Pur. Agt.—P. M. Rhulman 


*Plastic Moldings Corp., Cincinnati 
(C, 1) 
Compression Presses: 72 up to 400 tons 
Injection Machines: 1=4 oz. 
Pres.—Edwin H. Gerdes 
Vice Pres.—J. E. Bast 
Sales Mgr.—Robert W. Gerdes 
Purchasing Agt.—Edwin J. Gerdes 


Plastic Products Corporation, Bedford 
Heights (C) 

Compression Presses: 2-25 ton; 2-50 ton; 

2-100 ton 

Pres.—S. B. Knight 
Vice Pres. & Secy.—Earl P. Schneider 
Sales Mgr.—Arthur B. Robinson 
Pur. Agt.—Charles B. Clark, Jr. 


*Plastic Toys Corporation, Byesville 
(1) 

Injection Machines: 1-4 oz. Lewis; 1-2 
oz. 

Pres.—O. J. Sharpe 

Vice Pres.—D. Gregory 

Sales Mgr.—O. J. Sharpe 


Pur. Agt.—D. Gregory 


® Plastic Research Products, Urbana 
Compression Presses: 35 20 to 850 tons 
Transfer Presses: 15 50 to 350 tons 
Pres.—Warren G. Grimes 
Vice Pres.—Donald O. Printz 
Sales Mgr.—Richard E. Stockton 
Plant Mgr.—E. R. Finley 
Chief Engr.—L. L. Lyon 


Precision Molded 
Cleveland (/) 
Injection Machines: 4-8 oz. to 22 oz. 
Pres.—-C. C. Gildersleeve 
Vice Pres.—M. M. Gildersleeve 


Plastics, Inc., 


R. & K Tool & Die Co., Cleveland (J) 
Injection Machines: 64 oz.; 2-8 oz.; 1-12 
oz.; 1-16 oz. 
President—John A. Rybak 
Vice Pres.—Fred R. Krevscher 
Sales Mgr. R. A. Rybak 
Pur. Agt. Cloyd C. Harr 


®*Recto Molded Products, Inc., Cincin- 
nati, (C, J) 
Compression Presses: 57 7 ton to 300 ton 
Injection Machines: 8 2<4 02.; 3-8 oz.; 3-6 
oz. 
Pres.—N. A. Backscheider 
Vice Pres.—Irwin H. Klein 
Sales Mgr.—aA. R. Rebold 
Pur. Agt.—Lloyd S. Larrick 


*Sajar Plastics, Inc., Middlefield (/) 
Injection Machines: (3) 8 oz. 

Pres.—A. H. Radde 

V. Pres.-—L. M. Johnson 

Sales Mgr.—P. D. Sanborn 

Pur. Agt.—R. N. Hills 


®Seiberling Rubber Co., Plastics Div., 

Newcomerstown (£) 
Extrusion Machines: 1-344"——-250 lbs./hr. 
Pres.— J. P. Seiberling 
V. Pres.—H. P. Schrank 
Sales Mgr.—C. J. Figenscher 
Div.) 

Pur. Agt.—W. H. Oran 


(Plastics 


Complete addresses of companies listed appear on pp. 


J. H Shepherd & Son & Co., Elyria (/ 
Injection Machines: 2-8 oz. Machines 
Partnership—lIrving L. Shepherd and Ruth 
K. Shepherd 
®Standard Molding Corp., Dayton (/ 
Injection Machines: 1<4 02.; 2-8 . 2.3 l=]6 
o2z.; 1=28 oz.; 1-48 oz. ° 
Pres.—W. F. Oelman 
Vv. Pres.—M. E. Koch 
Seles Mgr.——Richard E. Myers 
Pur. Agt.—L. G. Webster 


*Sun Plastic Inc., Cuyahoga Falls (/) 
Injection Machines: 1=4 o2.; 1-8 o2.; |-1) 
oz.; l=12 oz. 
Pres. & Treas.—A. D. Grafton 


Therm-O-Plastic Products, Urbana (/) 
Injection Machines: 7-6~200 oz. 
Pres., Sales Mgr. & Pur. Agt. —Hugh Hal! 
(1) V. Pres.—Roy Lyon 
(2) V. Pres.—Roy Dye 


Toledo Plastics Co., Toledo (C. /) 
Compression Presses: 1 
Injection Machines: 5 


@Vccuum Plastics Corp., Columbus (F) 
t-xtrusion Machines: One (1) 24,” 
Pres.—Herbert S. Cook 
V. Pres.—Preston Davis 
Pur. Agt.—Martin L. Grosh 


® Van Dorn Iron Works Co., Cleveland 
(I, E) 
Injection Machines: 3-8 oz.; 1-10 o2.; 2- 
12 o2.; 5=2% oz. 
Extrusion Machines: Hartig 3%"; Windsor 
2%"; National Rubber 444" 
Pres.—L. C. Jones 
V. Pres.—F. Sadler 
Sales Mer.—J. J. Reichel 
Pur. Agt.——L. W. Curren 


*Vichek Tool Co., Cleveland (C, /, £) 
Compression Presses: 1-150 ton; 1-250 
ton; 1-400 ton 
Injection Machines: 2-2 0z.; 1-3 0oz.; 1+ 
oz.; 1-5 o2.; 166 o2.; 1-9 o2.5 2-12 
02.; 2—24 o2z.; 1-48 oz. 
Extrusion Machines: 1-344" 
Pres. & Treas.—E. C. Koster 
V. Pres.—L. F. Storie 
Sales Mgr.—R. E. Imhoff 
Pur. Agt.——F. J. Tkach 


*Welch Plastics & Mfg. Co., Columbus 
(1) 


Injection Machines: Six from 4 to 12 oz. 
capacity 
Pres. & Gen. Mger.—Arthur R. Welch 
V. Pres. & Sales Eng.—Ralph A. Welch 


Wilson Plastics, Inc., Sandusky (/) 
Injection Machines: 1<2 o2.; 1-4 o2.; 12-8 
oz. 
Pres.—0O. C. Wilson 
V. Pres. & Sales—J. L. Sampson 
Sales Mgr.—J. L. Sampson 
Pur. Agt.—W. W. Arnold 


@ Yardley Plastics Co., Columbus (1, E) 
Injection Machines: 20 
Extrusion Machines: 15 
Pres.—F. B. Hill, Jr. 
Vice Pres.—C. A. Ebner 
Sales Mgr .—R. W. Rosel 
Pur. Agt.—F. B. Hill, II 


Zenith Plastics Company, Cleveland (/) 
Injection Machines: 1-30 o2.; 1-24 07: 
1=20 o2.; 1=16 o2.; 1-12 02.; 1-9 02; 
1<8 o2.; 2=4 oz. 
Pres.—F. N. Acker 
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] y Pres. & Sales Mgr.—Paul R. Zurlinden 
nes Pur, Agt.—Phyllis Keidel 


OKLAHOMA 


Continental Plastics, Oklahoma City (/) 
Injection Machines: 2-16 oz.; 1-2% oz. 
Pres.—David De Lana 
Vice Pres. & Gen. Mgr.—Ray Stroud 
Sales Mgr.—Jack Davison 
Pur. Agt-——Ray Stroud 


alls (/) 
2; lel) OREGON 
*Anderson Die & Mfg., Co., Portland () 
Injection Machines: l 
ana (/) 
: *Beanam Plastics, Portland (Cc, I) 
ugh He Compression Presses: one 300 ton; 1 90 ton 
Injection Machines; one 16 oz. 
Pres.—Thelma E, Beaman 
; Vice Pres.—W. W. Hickman 
i F Sales Mer.—R. O. Morris on 
Pur. Agt.—Ruth Goebel 
*Grant & Roth Plastics, Inc., Portland 
us (EF (C, D 
Compression Presses: 1-300 ton 
Injection Machines: 1=8 oz.; 3=4 oz. 
Pres. —Dean L. Grant 
Gen. Mgr-——Merrill R. Roth 
wel PENNSYLVANIA 
> +A. S. K. Mfg., Co., Philadelphia (J) 
Windsor meer Pry yal 4-1% 02.; 2 o2.; 
Pres., Vice Pres., Sales Mgr., Pur. 
Agt.—Harry Vartanian 
Allegheny Plastics, Inc., Coraopolis 
(E) 
££ Extrusion Machines: 2 
, m4) 4 
ine | @*Americon Insulator Corp., New Free- 
303 lad q dom (C, J, T, CM) 
ge]? " Compression Presses: 85-10 to 200 tons 
sais © Injection Machines: 14—4 to 48 oz. 
) Transfer Presses: 1640 to 650 tons 
Pres. —E. J. Caughlin 
Vice Pres.—B. Frank Hantz 
Secy.—Ralph F. Fisher 
Treas.—V. E, Hellrung 
Pur. Agt.—A. L. Bortner 
a Applied Plastics, Erie (C, /, 7) 
Compression Presses: 1-500 ton; 6-300 
a o-. ton; 2=400 ton; 1<250 ton; 2-200 ton; 


: 1-150 ton; 2~75 ton 
ch © Injection Machines: 1=12 oz. 
Transfer Presses: 2—400 ton; 3-300 ton; 


Welch 
2-200 ton; 1-250 ton; 1-150 ton 
’s Pres.——M. H, Rowley 
i) 4 Vice Pres. & Gen. Mgr. Plastic Div.— 
128 ie Lloyd T. Moore 
; *Bruce Molded Plastic Prod., Pitts- 
ra burgh (C, J) 
> Compression Presses: 1-150 ton; 1-300 ton 
5 Injection Machines: l-oz.; 2-12 02.; 1-20- 
ys 28 oz.; 1-12-16 oz. 
(,E) TR Pres. & Seles Mer.—L. F. Marke 
: Vice Pres. & Pur. Agt.—Leonard Louik 
") ®*Byrd Plastics, Inc., Erie (/) 
Injection Machines: 1=4 oz., 2<8 oz to l= 
12 oz. 
Pres.—Wm. R, Byrd 
Sls. Mgr.—John Moon 
ind (/) 
4 08; a 
“9 02.; 


o retates own tool room, 
Indicates Advertiser. 


©@*Curtiss-Wright 


*Calcon Mfg. Co., Inc., Washington (£) 
Extrusion Machines: 2-3\%"; 1-6"; 2-4," 
Pres.— Joseph A. Morosco 
Sales Mgr.—James C. Morosco 
Pur. Agt.—A. W. Moore, Jr. 


Child, S. G., Co., Phila. (C, T) 
Compression Presses: 2=75 ton 
Transfer Presses: 2-125 ton 


Owner—Stanley G. Child, Jr. 


Commonwealth Pipe & Tubing, Inc., 
Phila. (/, E) 
Injection Machines: 1-14 0z.; 1-2 0z.; 24 oz. 
Extrusion Machines: 2-2" 
Pres., Sales Mgr. & Pur. Agt.—Harold 
B. Heft 


@*Consolidated Molded Products Cor., 


Scranton (C, /, T) 
Compression Presses: 52-15 to 500 ton 
Injection Machines: 28-2 oz. to 60 oz. 
Transfer Presses: 40-70 to 350 ton 

Pres.—J. O’Connell 

a Pres. & Supt.—E,. W. Birney 

ice Pres. & Sales Mgr.—J. W. Pillinger 
Secy.—J. E. McMahon 
Pur. Agt.—Walter J. Golden 


Corp., Quehanna (/) 
Injection Machines: 25-2 oz. to 48 oz. 
Pres.—R. T. Hurley 
Gen. Mer.—Dr. K. F. Hager 
Works Mgr.—S. R. Miccio 


Curry Molding Laminating Co., Scranton 
(C) 
Compression 
openings 
Pres. & Sales Mgr.—Harry H. Rosenthal 
Vice Pres. & Pur. Agt.—Kurt Adler 


Presses: 1-37 X 38" 4 


@*Erie Resistor Corp., Erie (/) 


Injection Machines: 1-6 02.; 6-8 o2.; 
1-10 o2.; 3-12 o2.; 6-16 o2z.; 3-32 
oz.; 1-48 o2.; 2-60 o2.; 1-90 o2.; 
1-120 oz. 

Pres.—G. Richard Fryling 

Vice Pres.—W. Henry Fryling, B. B. 
Minnihm, Allen K. Shenk, J. E. 
Dieteman 

Sales Mgr.—W. C. Conroy 

Pur. Agt.——George T. Griswold 


* 


*Franklin Plastics, Inc., Franklin (/, E) 
Injection Machines: 1-22 oz.; 1-12 oz.; 
1-8 oz.; 1-6 oz. 
Extrusion Machines: 2-24"; 3-34"; 2-44" 
Pres.—Dixon P. Downey 
Vice Pres.—Robert J. Litsinger 
Sales Mgr.—B. E. (Jack) Tate 
Pur. Agt. & Gen. Mgr.—R. T. Litzinger 


Gessner Mfg. Co., Ambler (C) 
Compression Presses: 815 to I10 ton 


Partners: William, J. C. and Edward H. 


Gessner 


@*H. & R. Industries, Nazareth (/, £) 
Injection Machines: 2-8 oz. 
Extrusion Machines: 11-1{" to 3" 
Pres.—J. J. Hauck 
Vice Pres.—-E. M. Roeder 
Sales Mgr.—J. W. Simmons 
Pur. Agt.——M. J. Getz 


Halsey, Inc., Scranton (C) 
Compression Presses: 2-15 ton; 
1=300 
Pres., Sales Mgr. & Pur. Agt.——Halsey 
J. Sorrell 
Vice Pres.—C. W. Hupfer 


4-200; 


Insulation Products Co., Pittsburgh (C) 
Compression Presses: 4~35 to 100 ton 
Pres.—M. G. Rensland 
Sales Mgr. & Pur. Agt.—H. A. Rensland 


Letters indicate type of molding. (See p. 1074) 


CUSTOM MOLDERS AND EXTRUDERS 


*Loranger Mfg. Corp., Warren (C, 7) 
Compression Presses: 4-15 ton; 2=50 ton; 
2-75 ton; 1-100 ton; 9%200 ton; 
1=700 ton 
Transfer Presses: 4-200 ton; 1=300 ton 
Pres.—J. Albert Loranger 
Vice Pres. & Pur. Agt.—Arthur Loranger 
Sales Mgr.—Howard M. Boyd 


Ludascher, William C., Eddington (/) 
Injection Machines: 1=4 oz. 
Owner—William C. Ludascher 


Mannesmann-Easton Plastic Products 
Co., Inc., Easton (E) 

Extrusion Machines: 7-100; 2-65; 1=2 
Pres.—Dr. Gerhard Wagner 
Vice Pres.—W. F. Beunderman 


*Molded Insulation Co., Phila. (C, /, T) 
Compression Presses: 20-15 to 300 ton 
Injection Machines: 16=1 to 46 oz. 
Transfer Presses: 18-20 to 150 ton 

Pres.—Wm. T. Bradbury 

Vice Pres.——R. T. Hurst 

Sales Mgr.—W. Bergler 


Niagara Plastics Co., Inc., Erie (/) 
Injection Machines: 2-4 o2.; 1-8 o2.; 
1-16 oz. 


*Nosco Plastics, Inc., Erie (/) 
Injection Machines: 28 up to 200 oz. 
Pres.—Mr. Harry Kugel 
Vice Pres. & Sales Mgr.—Mr. Paul C. 
Rocke 


®* Penn-Plastics Corp., Glenside (C, I, T) 
Compression Presses: 15 
Injection Machines: 5 from 2-20 oz. 
Transfer Presses: 15 
Pres.—J. T. Sullivan 
Vice Pres. & Sales Mgr.——C. W. Kleiderer 
Pur. Agt.—G. W. Wilson 


@Perry Plastics, Inc., Erie (C, J, T, E) 
Compression Presses: 7-75 to 300 tons 
Injection Machines: 13=4 oz. to 32 oz. 
Transfer Presses: 4-200 to 300 tons / 

Pres.—Jerry C. Stokes 

Vice Pres. & Treas.—H. H. George 
Sales Mgr.—S. C. Seley 

Pur, Agt.——H, K. Diegmond 


Plandex Corp., Downingtown (£) 
Extrusion Machines: 2-34"; 2-2.8"; 3-2" 
12%," 


*Plastic Mold & Die Co., Darby (C, /) 
Compression Presses: 1-60 ton 
Injection Machine: 1-4 oz. Vert. 


®@* Polymer Corp., Reading (£) 
Extrusion Machines: 10; 2 to 4%" 
Pres.—Louis L. Stott 
Sales Mgr.—Robert E. Barthold 
Pur. Agt.——Paul T. Bordes 


@* Polypenco, Inc., Reading, Pa. (£) 
Extrusion Machines: 10; 2-4" 
Pres.—Louis L. Stott 
Vice Pres.—Paul B. Hendel, Jr. 
Sales Mgr.——Horst M. Cleinow 
Pur. Agt.——-Paul T. Border 


@Port Erie Plastics Corp., Erie (/) 
Pres.—H. J. Witkowski 


@Presque Isle Plastics, Inc., Erie (/) 
Injection Machines: 3=4 o2.; 1=8 o2.; 1-12 
oz.; 5=16 oz.; 1-22 o2.; 2=28 o2.; 
1-32 02.; 248 o2.; 1-90 oz. 
Pres.—W. J. Phillips 
Vice Pres.——C. J. Straub 


@*Quinn-Berry Corporation, Erie (/) 
Injection Machines: 5-4 oz.; 1-6 
11-8 oz.; 4-12 oz. 


OZ.; 
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CUSTOM MOLDERS AND EXTRUDERS 


Pres. and Sales Mgr.—James P. Quinn 
Vice Pres., Mfg.——James P. Murphy 
Sec’y. & Treas.—L. L. Berry 
Asst. Secy.—E. M. Mulcahy 
Pur, Agt.—A. P. Wagner 
@*Shaw Insulator Co., Stroudsburg, 
(C, T) 
Compression Presses: 12 presses ranging 
from 15 to 350 tons 
Transfer Presses: 12 presses ranging from 
15 to 350 tons 
Manager: John Lombardi 


*Skyline Industries, Skyline Plastic 
Pipe, Inc., Skyline Plastic Molding 
Inc., Titusville, (C, /, E) 

Compression Presses: 1-100 ton; 1-200 

ton; 6=1 ton 

Injection Machines: 84 to 16 oz. 

Extrusion Machines: 32-2" to 12" 
Pres.—Noel J. Poux 
Vice Pres.—Richard J. Poux 
Sales Mgr.—Raymond G. Gray 
Pur. Agt. & Gen. Mgr.—-Charles A. Poux 


Squires Plastics, Inc., Verona, (C, T) 
Compression: 1-300 ton; 1-200 ton; 3-50 
ton 

Injection Machines: none 

Transfer Presses: 1-300 ton; 1-200 ton 
Pres. & Sales Mgr.——W. Kenneth Squires 
Vice Pres.—W. A. Meyer 
Superintendent—M, L. Worstell 

W. H. Stagg, Plastics Eng., Phila- 
delphia, (/) 

Injection Machines: 3=% oz.; 2 oz.; 8 oz. 
Owner & Pres.—Laura G. Stagg 


@*Sylvonia Electric Products, Inc., 
Warren, (C, J, T) 
Compression Presses: 43-15 ton to 150 ton 
Injection Machines: 13-2 oz. to 48 oz. 
Transfer Presses: 3-15 ton to 200 ton 
Div. Gen. Mgr.—Marion E. Pettigres 
Div. Gen. Sales Mgr.——Philip M. Pritchard 
Product Salesmanager, Plastics—Bruce 
E. Geddes 
Div. Pur. Agt.—Kenneth F. Middaugh 


*Vuleanized Rubber & Plastic Co., 
Morrisville, (C, /, T, E) 
Compression Presses: 94; from 14" 14" 
to 42" x 48" Plattens 50 ton; 616 ton 
Injection Machines: 23; 3 o2.; 6 o2.; 8 oz.; 
12 o2.; 16 oz.; 28 oz.; 50 oz. 
Transfer Presses: (2) 150 to 200 ton; 30" x 
30" Platens 
Extrusion Machines: 7; 1%" to 6" 
Pres.—Robert G. Werner 
Vice Pres. Mfg. & Sales——David Lewis 
Vice Pres. & Treas.—A. O. Redland 
Sales Mgr.—T. Earl Douglass 
Industrial Div.—Philip E. Bauldry 
Consumer Products Div.—lIra Dalrymple 


*Westlake Plastics Company, Lenni 
Mills (C, J, E) 
Compression Presses: 1-200 ton; 1-300 ton 
Injection Machines: 1=#402 Stokes Automatic 
Extrusion Machines: 4—1-1\" N. R. M.; 
1-2" N. R. M.; 263%" N. R. M. 
Pres.—E. B. Westlake 
Vice Pres..—E. F. Westlake 
Sales Mgr.—W. F. Noonan, Jr. 
Pur. Agt.—W. J. Grace 
*Westmoreland Plastics Co., Inc., 
Latrobe, (C) 
Compression Presses: 21 total—18 auto- 
matics; 15 ton to 250 ton 


* Operates own tool room. 
®Indicates Advertiser. 
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Pres.—Glenn J. Davis 

Vice Pres.—Eugene M. Schuman 
Sales Mgr.—H. G. Skinner 

Pur. Agt.——H, H. Jardine 


*A, H. Wirz, Inc., Chester (C, /) 
Compression Presses: 1=50 to 150 tons 
Injection Machines: 1-4 to 8 oz. 
Pres.—Mark Dresden 
Vice Pres.—Townsend Cox, Robert Cox 
& Walter Rowan 
Sales Mgr.—Matthew Fox 


*Yates Company, Erie (£) 
Extrusion Machines: 5-1" to 3{" 
Pres.—R. N, Yates 
Vice Pres.—J. 0. Elbin 
Sales Mgr.—W. N. Mulkie 
Pur, Agt-—G. F. Woodford 


RHODE ISLAND 


Anchorage Plastics, Inc., Warren (C) 
Compression Presses: 50 
Pres.—W. H. J. Dyer e 
Vice Pres. & Sales Mgr.—W. W. Chew 
Pur. Agt.—Ogdon Mcagg 


*Cowan Boyden Corp., Providence (/) 
Injection Machines: 3-8 o2.; l=12 oz.; 
1-16 o2.; 1-2 o2.; 1-20 oz.; 2=4 oz. 
Pres., Treas. & Sales Mgr.—cClifton J. 
Cowan 
Pur. Agt. & Asst. Treas. —Barbara G. 
Bottomley 


*Elkloid Co., Providence (/) 

Injection Machines: 5-4=4 0z.; 1=8 oz. 
Pres. & Sales Mgr.—J. Melvin 
Vice Pres. & Pur. Agt.—Morris Baruch 


Greene Plastics Corp., Hope Valley 
(C, /) 
Compression Presses: 10 to 100 ton 
Injection Machines: 4 to 4 oz. 
Pres.—G. W. Blunt White 
Vice Pres. & Treas.—William Blunt 
White 
Sales Mgr.—Walter F. Cole, Jr. 
Pur. Agt.——Frank Card 


*Moldi Corporation of 
Providence (C, T) 
Compression Presses: 24; 0-300 tons 
Transfer Presses: 1-60 tons 
Pres.—Mr. Robert G. Holt 
Vice Pres.——Mr. Shirley Harrington 
Sales Mgr.—Mr. Stephen Kalarian 
Pur. Agt.——Mr. Sturgis Green 


America, 


*Plastic Engineering Co., Pawtucket, 
R. 1. WZ) 
Injection Machines: 6-1 to 24 oz. 
Pres., Sls. Mgr. & Pur. Agt.—Edward 
I. Rose 
Vice Pres.—Beatrice Rose 


®* Tupper Corp., Woonsocket, (/, £) 


Injection Machines 
Extrusion Machines 
Pres.—Earl S, Tupper 


SOUTH CAROLINA 


®Mimosa Corp., Cardinal Diy., Belton, S.C. 


Injection Machines: 16—4 to 28 oz. 
Pres.— Thos. J. Morton, Jr., 
Vice Pres.—M. B. Robbins 
Sales Mgr .—W. H. Bailey 

Smoco Products Co., Hartsville, 
(C, I, T, E) 

Compression Presses: 58-35 ton; 3-150 

ton; 3-200 ton 


Injection Machines: 1-16 o2.; 15 oz. 
Transfer Presses: 1-150 ton; 1-300 top 
1-500 ton j 

Extrusion Machines: 1-1" 

Pres.—J. L. Coker 

Ex. Vice Pres.—-C. W. Coker 

Pur. Agt.—J. B. Boyd 

V.P. In charge of Sales—C. H. Campbe!) 


@ * Southern 
(C, E) 
Compression Presses: 200 ton; 150 ton: 5 
ton; 20 ton; 15 ton 
Extrusion Machines: 3-3 4"; 2-24," 
Pres.—J. W. Lindau 
Vice Pres.—-Irwil Kahn & Leonard Boge, 


Plastics Co., Columbia, 


TENNESSEE 


Kusan Incorporated, Nashville (/) 
Injection Machines: 5=12 02.; 216 0:,: 
2=32 02.; 4—8 o2.; 1=4 02.; 1-2 o2.; 
Pres.—W. R. McLain 
Vice Pres.——Ear! Horton 
Sales Mgr.—L. P. Brittain 
Pur. Agt.—C. N. Shockley 


Morgan Plastics, Nashville (/) 
Injection Machines: 1<9 oz. 
Gen. Mgr.—Wills N. Morgax 
Sales Mgr.—E. S. Morgan, Jr. 


*National 
(C, 1) 
Compression Presses: 2=150 ton; 2-25( 

ton; 2=300 ton 
Injection Machines: 1-"¥, oz. 
Pres.—Chris Van Deventer, III 
Vice Pres.—Charles L. Yeomans, M. T, 
Victor 


Plastics, Inc., Knoxville 


*Patent Button Co., of Tennessee, Inc., 
Knoxville (C, J) 
Compression Presses: 4815 ton; 50 ton 
Injection Machines: 4; 4—12 oz. 
Pres.—D. S. Hart 
Vice Pres.—-E. C. Snoddy 
Sales Mgr.—D. G. Adcock 
Pur. Agt.—S. E. Conningham 


TEXAS 


Blackwell Plastic Molding Co., Inc., 
Houston (J) 
Injection Machines: 6; 1-9 o2.; 1-8 02.; 
1=4 02.; 1=3 o2.; 1=2% o2.; & 1 o2. 
Pres. and Pur. Agt.—L. D. Blackwell 
Vice Pres.—R. H. Blackws!l 
Sales Mgr.—Jim T. Pinkston 


*Crown Machine & Tool Co., Fort 
Worth (J) 
Injection Machines: 20-4 oz. twin Mold- 
masters 
Pres.—-W. M. Harrison 
Vice Pres.—James M. Harrison 
Sales Agt.—Wm. Coughlen, Jr. 
Pur. Agt.—-E. L. Halvorson 


Linehan & Co., Dallas (/, £) 
Injection Machines: 2=6 oz.; 1=8 oz. 
Extrusion Machines: 4 
Pres.——M, J. Linehan 
Vice Pres.——J. B, Linehan 
> Mgr. & Pur. Agt.—M. J. Linehan, 
r. 
Lone Stor Plastics Co., Inc., Fort 
Worth (C, J) 
Compression Presses: 1-12 ton; 1-20 ton; 
2=50 ton; 1-200 ton 
Injection Machines: 1-4 oz. 
Pres.—Melvin Hare 
Vice Pres.—E. H. Swazey 


Complete addresses of companies listed appear on pp. 1123-1149. 
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Moore Plastics, San Antonio (1) 
Injection Machines: 1=8 oz 
‘Owner—Bart Moore 


*Nolle Plastics, Inc., Austin (I, E) 
Injection Machines: 2-8 o2.; 1-6 o2.; 
2-3 OZ. 
Extrusion Machines: 1-2"; 1-44" 
Pres.—George S. Nalle, Jr. 
Vice Pres.—A. B. Nalle 


Texas Plastic Products Co., Houston 
(E) 

Extrusion Machines: 1-34; 2-2% 
Pres.—Thomas H., Shartle 
Vice Pres.—A. B. Kelkley 
Sales Mgr.—R. O. Tuxson 
Pur. Agt-——C. M. Nettles 
Secy. Treas.—C. M. Nettles 


Wyatt's Plastics, Inc., Houston (C, 7) 
Compression Presses: 1-20 ton; 1=75 ton; 
1=100 ton; 1-125 ton; 2—225 ton 
Transfer Presses: 2*225 ton; 3=230 ton; 
3-300 ton 
Pres.—Walter B. Van Wart 
Vice Pres——J. I. Grant 
Eckenrod 
Sales Mgr. & Vice Pres.—R. L. Jarmon 
Pur. Agt.—E. F. Foster 


and C. J. 


UTAH 


*Rider Engineering & Plastic Co., 
Salt Lake (/) 

Injection Machines: 1=9 o2.; 1-4-6 oz. 
Pres.—R. W. Rider 
Vice Pres.——B. T. Rider 
Pur. Agt. and Secy. M, W. Rider 


VERMONT 


Manchester Molding Co., Manchester 
() 
Injection Machines: 8 oz. 
Pres.—R. L. Thompson 
Sales Mgr.—H. J. Stratton 
Pur. Agt.——C. R. Ellingwood 


Plastics Newport 


*Newport Corp., 
(CM) 

Pres.—J. R. Audet 
Pur, Agt.—Paul 


Douglas 


Beatdry & Lloyd 


VIRGINIA 
*Hafleigh & Co., Buchanan (C, £) 


Compression Presses: 7=250 ton 
Extrusion Machines: 242 


*Hake Manufacturing Co., Inc., Roanoke 
(I) 

Injection Machines 

3=12 oz. 

Pres.—George Kissak 
Vice Pres.—-Herman Buhles, Jr. 
Sales Mgr.—-Herman Buhles, Jr. 
Pur. Agt.—Max Husa 


2-4 oz.; 6-8 o2.; 


Lurie Plastics, Ine., Colonial Heights 
(I, E) 

Injection Machines: 1-3 o2.; 

1-16 oz. 

Extrusion Machines: 1-4" 
Pres.—R. Lurie 
Plant Mgr.—G. Finney 
Coordinator—J. Coleman 


Pur. Agt. & Chief Eng’r.——H. J. Schroeder 


1-8 02.; 


* Operates own tool room. 
Indicates Advertiser. 


*Southeastern Plastics, Inc., Ports- 
mouth (C, /) 
Compression Presses: 5=25 to 150 tons 
Injection Machines: 2=4 to 12 oz. 
Pres. & Sales Mgr.——Robert L. Davis 
Vice Pres.—C. M, Davenport 
Pur. Agt.—J. M. Harmon 


*Universal 
Bristol (C) 
Compression Presses: 1-100 T. press, 
18X18, 20" daylight; 3-120 T. 
presses, 32 X32, 90" dl; 2-200 T. 
press, 24X30, 30” dl; 1-120 T. 
press, 60X72, 60" dl; 1-1500 T. 
press, 72 X 48, 28" dl 
Pres.—Dr. Robert J. Nebesar 
Pur. Agt.—J. G. Barnes 


Moulded Products Corp., 


WASHINGTON 
Allied Mfg., Co., Seattle (C, J) 


Compression Presses: 2-300 ton 

Injection Machines: 1<9 to 12 oz. 
Pres.—C. A. Stone 
Vice Pres. & Treas.—B. Wallace Rucker 


*Pacific Plastics Co., 
(C) (CM) 
Compression Presses: 
36 X 40-150 ton; 
30 X 48-200 ton 
Pres. & Sales Mgr.—Ben Rosen 
Vice Pres.—Allen Rosen 
Pur. Agt.—Bertha Seder 


Inc., Seattle 


28 X 28-100 ton; 
48 X 96-200 ton; 


Western Plastics Corp., Tacoma (EF) 
Extrusion Machines: 2—1<3\; 1-4 
Pres.—James H. Wiborg 
Vice Pres. & Sales Mgr.—Ralph L. 
Morgenthaler & Warren O. King 
Pur. Agt.—Mrs. A. E. Skattum 


WEST VIRGINIA 


*Wheeling Stamping Company, Wheeling 
(C, 1) 
Compression Presses: 11-50 T; 4-60 T; 
2-100 T; 12-150 T; 1-250 T 
Injection Machines: 1-% o2z.; 2=2 o2.; 
1<3 oz.; 163% oz.; 1-8 oz. 
Pres.—A. W. Paull, Sr. : 
Sales Mgr.—Geo. A. Kraatz 
Pur. Agt.—Lloyd B. Park 


WISCONSIN 


Chippewa Plastics, Inc., 
(I, E) 
Injection Machines: 1 only 1 o2.; 1 only 
2 o2.; 2 only 6 oz. 
Extrusion Machines: 
8-24"; 1-34" 
Pres.—D. R. Williams 
Vice Pres.—M. A. Williams 
Sales Mgr.—R. G. Carson 
Pur. Agt.—G. W. Dingman 


Chippewa 


11%"; 15-14"; 


Evans-Zeier Plastic Co., Madison (/) 
Injection Machines: 2-8 oz. 
Partners—D. L. Evans & R. C. Zeier 


*Flambeauv Plastics Corp., Baraboo (/) 
Injection Machines: 1-2 02.; 1-4 0o2.; 4-6 
0z.; 2-8 oz; 1-12 o2z.; 1-20 o2.; 
1-32 oz. 
Pres. & Sales Mgr.—W. R. Sauey 
Vice Pres.—N. 0. Sauey 
Pur. Agt.—R. C. Nowotny 


Lewis, G. B. Co., Waterton (C) 
Compression Presses: 850 to 250 tons 
Pres.—G. Gordon Frater 
Vice Pres. & Sales Mgr.—Milton A. 
Frater 
Pur. Agt.—Arthur J. Killian 


Letters indicate type of molding. (See p. 1074) 


CUSTOM MOLDERS AND EXTRUDERS 


*Norco Plastics Ine., Milwaukee 
Cc: th -F) 
Compression Presses: 11-1200 ton to 25 
ton 
Injection Machines: 5; 2-16 o2.; 2-9 o2.; 
l=4 oz. 
Transfer Presses: 4; 3=350 ton; 1-250 ton 
Pres. & Pur. Agt.—-Edward C. Berg 
Vice Pres.—R. W. Hagemann 
Sales Mgr.—Henry J. Berg 


Peerless Mfg. & Distributing, Waukesha 
(1) 


Injection Machines: 2-16 o2.; 1=9 o2.; 
1-2 oz. 
Pres.—H, A. Gantz 
Vice Pres.—S. Wagner 
Sales Mgr. & Pur. Agt.——T. K. Kellner 


*Pereles Bros. Inc., Milwaukee (/) 
Injection Machines: 13 
Pres. & Sales Mgr.—aA. A. Pereles 
Vice Pres. & Ass’t. Sec.—D. M. Stern 
Secy.—J. S. Pereles 
Pur. Agt.—D. Baum 
*Plymouth Industrial Products, Inc., 
Sheboygan (/) 

Injection Machines: 17 Capacity 60000 
lbs./day, from 4 lbs. to 70 I|b./ 
capacity 

Pres. & Sales Mgr.—A. J. Simmons 
Vice Pres.—G. W. Mulder 
Pur. Agt.—G. H. Abler 


*Portz Plastics & Fibre Co., Milwaukee 
(Cc, I) 
Compression Presses: 2-100 ton; 1-200 ton 
Injection Machines: 1-4 02.; 2-8 oz. 
Pres. & Pur. Agt.—Chas. A. Portz 
Vice Pres.—Chas. Anthony 
Sales Mgr.—R. Chop 


*Presco Plastics, Milwaukee (/) 

Injection Machines: 4 oz. to 24 oz. 
Pres. & Pur. Agt.—E. K. Schroeter 
Manager—H., Schavf 


@*Sunlite Plastics, Inc., Milwaukee (£) 


Extrusion Machines: One-1\"; Five-2\"; 
Two=3" 
Pres.—R obert G. Nelson 
Vice Pres.—Eugene Slingluff 


Trim Molded Products Co., Inc., 
Burlington (/) 

Injection Machines: 1-8 o2.; 

2-12 oz. 

Pres. & Treas.—Russell F. Hagen 
Vice Pres.—Louis J. Robbers 
Sales Mgr.—William Leslie 
Secy. & Pur. Agt.——Jack Samuels 


ENGLAND 


1-10 0o2.; 


e*Microcell, Ltd., Low Dow (C) 


Compression Presses: 20-25 tons to 3500 
tons 
Personnel: see p. 1094 


GERMANY, WEST 


@Gebr. Battenfeld, 
(C, I, T) 
Compression Presses: 11 from 10 to 290 
tons 
Injection Machines: 18 from \ to 52 oza. 
Transfer Pfesses: 7 types 20 to 200 tons 


CANADA 


Kraemer Ltd., Kitchener, 


Meinerzhagen 


*Hathaway 
Ontario (/) 
Injection Machines: 1l=4 0o2.; 1-32 o2.; 
1-8 oz. 
Pres.—A. G. Hathaway 
Vice Pres. & Pur. Agt.—James E. 
Kraemer 
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1—High Pressure 
2—Molded Laminated 





LAMINATORS 


3—Plywood 
4—Thermoplastic 


A—Industrial 
B—Decorative 


Low Pressure and Contact (see Reinforced Plastics Processors, p. 1094) 





ARIZONA 


Royal Mfg. Co., Inc. Prescott 
Specialize in: Blow Molding 
Pres. & Sales Mgr.—C. C. Coates 
V. Presidents—John D. Jackson & H. 
L. Berman 
Pur. Agt.—E. C. Sturm 


CALIFORNIA 


Air Conductors, Compton (2, 4, A) 
Max. size rolled tubing: 3/32 1 D to 12" 1. 
D. 


Max. size molded tubing: 3/32 1.D. to 12" 


Dd. 
6" 1D. x 10° Fibrous glass 
Standard length tubing: 10 ft. 
Specialize in: special purpose 
laminated tubing, air ducting 
Personnel see p. 1094 


ducting, 


Chemtron Fiber Glass Co. El Monte 
(2, 3, 4, A, B) 
Max. size laminated tubing: 30" = 80" 
Specialize in: custom-decorative 
Pres.—R,. L. Kinch 
V. Pres:—C. L. Kuchinsky 
Sales Mgr.—J. C. Larcom 
Pur. Agt.—A. R. Kingsley 


Crowl, Charles 
(1, 4, A, B) 


Gill, M. C. Corp. El Monte (A, B) 
Max. size laminated sheet: 72" x 168" 
Specialize in: flat sheet, Fibrous glaes sur- 
facing of plywood. 
Personnel: see p. xx 


Company, El Monte 


Jet Specialties Co. Inc. Los Angeles 
(4, A, B) 
Max. size laminated sheet: 
any length cut or coiled 
Max. size rolled tubing: 1" OD 
Standard length tubing: any size cut or 
coiled 
Pres. & Gen. Mgr.—Lloyd W. Johnson 
V. Pres. & Sls. Mgr.—Gerard H. Johnson 
Comptroller, Pur. Agt. & Asst. to Pres. 
—Malcolm S. Haywood 


52" wide and 


Mica Corporation, Culver City (/) 
Max. size laminated sheet: 48" x 96" 
Decorative (Formica Type) Laminates 
Pres. & Sales Mgr.——Robert T. Toppin 
Secy. Treas.—A. Paul Goldman 
Gen. Mgr.—Bernie Kessler 
Pur. Agt.—Edward Kazarian 


Parker Manufacturing Co. San Diego 
(2, A, B) 
Max. size laminated sheet: Flat—42" 
144" maximum 
Corrug. 40" < continuous 
Specialize in: translucent Fibrous glass re- 


inforced building panels 


@ Indicates Advertiser. 


109% 


Pres. & Owner—Davis W. Parker 

Sales Mgr.—Lydia S. Sleppy 

Pur. Agt.—Harold C. Alexander (Raw 
materials 


Plastic Age Sales, Inc. San Fernando 
(1, 2, 4, A, B) 
Pres.—J. A. Kramer 
Sales Co-ordinator—W. M. Commeford 
Sales Mgr.—H. E. Renner 
Pur. Agt.——-Adolph Kramer 


Reinhold Engineering & Plastics Co. 
Norwalk (1, 2, A) 

Max. size laminated sheet: 4 ft. square 

Max. size rolled tubing: Custom tubes to 
10 ft. long 

Standard length tubing: 3 ft. 

Specialize in: low pressure & high pressure 
laminating and mat molding in the 
laminating division 

Pres.—James P. Gruettner 

V. Pres. & Pur. Agt.—H. J. 
(Admini strat ion) 

Sales Mgr.—William H. Barner 


Harris 


Rippolite Plastic Products, Inc. Bur- 
bank 

Max. size laminated sheet: 40" < 12" 
Pres. & Gen. Mgr.—Jack D. Whitehead 
V. Pres. & Pur. Agt.—Leo J. Hulbert 
Sales Mgr.—John C. Bixby 


@Swedlow Plastics Co. Los Angeles 
(1, A) 
Max. size laminated sheet: 5’ x 10° 
Pres. —Dave Swedlow 
V. Pres. —John Endicott 
Urrite Plastics Fabricators, Pico 
(4, A) 
Pres., Owner, Sales Mgr. & Pur. Agt.— 
E. V. Steele 


Wal-Mar Plastics, Inc. Torrance (2, A) 
Pres.—Wallace J. De George 
V. Pres.——Mark L. DeGeorge 
Sales Mgr.—Ritson A. Ballinger 
Pur. Agt.—John W. Burgess 


CONNECTICUT 


@New England Laminates Co. Stamford 
(1, 2, A, B) 
Max. size laminated sheet: 40" x 80" 
Specialize in: epoxy glass-copper clad 
Pres.—John E. Currier 
Sales Mgr.—Bruce B. Greenfield 
Pur. Agt.—Mrs. Muriel Dillon 


Plastic Film Corp. Plainfield (4, A, B) 
Personnel: see p. 1076 


Rowland Products, Inc. Kensington (4) 
Max. size laminated sheet: 24" x 54" 
Pres. & Treas.—Hugh Rowland 
V. Pres.—William P. Rowland & Paul 
K. Rogers 
V. P. Sales—Thomas D. Hogan 
Pur. Agt.—Robert E. Randall 


DELAWARE 


® Continental-Diamond Fibre Corp, New. 
ark. (1, 2, A) 
Max® size laminated sheet 37" x 96" 
Max. size laminated sheet 46" x 70" 
Max. size rolled tubing: 56" 1D x 58" op 
Max. size molded tubing: 9" 1D x 9\" op 
Standard length tubing: 36" to 38" 
Specialize in: All types Laminates-Phe. 
nolics-Melamine-Silic one-E poxy-Poly- 
ester-Teflon 
Pres., V. Pres. 
Collins 
V. Pres.—-J. F. Anderson, E. O. Haus- 
mann, F. M. Grauer 
Director of Sales—H. M. Dexter 
Gen. Sls. Mgr.—Arthur Briggs 
Pur. Mgr.—W. H. Walker, Jr. 


& Gen. Mgr.—h. Xk, 


Franklin F ibre-Lamitex Corp., Wilining- 
ton (1, 2, 4, A) 

Max. size laminated sheet: 36" x 36", 24", 
100" 

Max. size rolled tubing: 25" OD 

Max. size molded tubing: 4" OD 

Standard length tubing: 36" Also 18", 48! 
96" 

Specialize in: punchings, stampings, screw 
machine work, special machining of 
sheets, rods, tubes 


Haveg Industries, Inc. Wilmington (2, 
4, A,B) 

Max. size laminated sheet: 5" x 10° 

Max. size rolled tubing: up to 10' 

Max. size molded tubing: up to 10° 

Standard length tubing 10° 


®@ National Vulcanized Fibre Co.W ilming- 
ton (J, A) 
Max. size laminated sheet: 
95 
Max. size rolled tubing: 114" 
Max. size molded tubing: 11" 
Standard length tubing: 48" 
Specialize im: vulcanized fiber industria! 
laminates 
Pres.—E. R. Perry 
V. Pres.—F. I. Crow 
V. Pres. & Director of Sales—R. S. 
Fisher 
Pur. Agt.—L. R. Clinton 


23 x 


39 x 47, 


ILLINOIS 


@Brunswick-Balke-Collender Co., 
cago (1, 2, A) 

Specialize in: honeycomb form sandwich, 
solid laminate, ‘“‘lost wax’’ preform. 
Structural aircraft components. 

Pres.—B. E. Bensinger 

Vice Pres.—S. E. Meyers 

Sec.—G. H. White 

Treas.—A. W. McMahon 

Sls. Mgr. of Defense Contracts, Div.— 
A. N. Freeker, Ass’t. to the Pres. 

Pur. Agt.—E. F. Whittemore 


Chi- 


Complete addresses of companies listed appear on pp. 1123~1149 





eCorroll, J. Be Co. Chicago (A, B, 4) 
Max, size laminated sheet 21" x 26" 
Personnel: see p. 1103 


Chicago Price Tag Mfg. Co. Chicago 


Max size laminated sheet: 18" x 18" 


Specialize in: printing on plastic sheet 


laminating. 


Felsenthal, G. & Sons, Chicago (7) 
Max. size laminated sheet: 20" x 25" 
Pres. & Treas.—Ben W. Rau 
vy. Pres. & Sls. Mgr.—Earl R. Keown 
Pur. Agt.—Burt Fredricks on 
Vice Pres.—N. C. Ratner 
Vice Pres.—J. H. Moses 


ie Ney 
@Molded Products, Div. of Admiral Corp., 
‘ W. Chicago (J) 
alibi ai Sales Mgr.—Raymond T. Leahy 
a. — Pur. Agt.——James J. Pellegrine 
s" OD 
es-Ph ®Plasticrafters, Inc., Chicago (A) 


Specialize in: fibrous glass reinforced ther- 
mosetting plastics 
Pres. — James A. Boyajian 
V. Pres.—E. L. Boyajian 
Hew. Sales Mgr.—Robert Jacobsen 
Pur. Agt.—A. C. Tork 


@ Richardson Co. Melrose Park (J, 2, 
1, B) 
Max. size laminated sheet: 48" x 144" 
Max. size rolled tubing: 12" O. D. 
Max. size molded tubing: 2" O. D. 
Standard Length tubing: 36" to 48" 
Specialize in: Nema & special grades of 
laminates for electrical & mechanical 
products, sheets, rods, tubes, and 
4 fabricated parts. Decorative lami- 
nates. 
Sales Mgr.—R. W. Jorgensen 
V. Pres. & Director of Plastic Sales— 
R. W. Jorgensen 
Pur. Agt.—B. L. Allen 


screw 


ing 


m id, 


®U. S. Rubber Co. Royalite Plastic 
Products, Chicago (4) 
Personnel: see p. 1103 


INDIANA 
Amos Packaging, Edinburg, Ind. (4) 


Max. size laminated sheet: 48" 
Specialize in: Polyethylene 
Pres.—Dale Amos 
Vice Pres. —J. C. Kazimier 
Sales Mgr.—Hamilton Moran 
Pur. Agt.——Walter Parmer 


Crown Tool, Wabash 
Specialize in: nylon coil forms 
Pres.—James M. Hipsher 
V. Pres., Treas. & Pur. Agt.—Leo R. 
Kastner 


s tria 


Niles Corp. South Bend. (4) 
Pres. & Pur. Agt.——Loren Schafer 
V. Pres.—M. A. Schafer 
Sales Mgr.—L. Schafer 
Chi- 
. lOWA 
wi ’ 


form. 


Farley & Loetscher Mfg. Co., Plastics 
Div. Dubuque (1, A, B) 

Max. size laminated sheet: 36" x 84" 
Pres.—J. M. Borch, Jr. 
V. Pres—A. E. Loetscher 
Pur, Agt.—-L. S. Streinz 


@ Indicates Advertiser. 


MARYLAND 


Fawn Plastics Co. Inc. Baltimore (4) 
Specialize in: laminating heavy acrylic sec- 
tions optically clear. 
Pres. & Pur. Agt.—Robert D. Brickett 
V. Pres.—John Franzone 
Sales Mer.—William Reese 


Malco Plastics, Inc. Baltimore (4, A, 
B) 
Max. size laminated sheet: 21% x 25% 
Pres.—Lee Lawrence 
V. Pres., Sls. Mgr. & Pur. Agt.— Howard 
B. Verbit 


MASSACHUSETTS 


@Bolta Products Division, The General 
Tire & Rubber Company, Lawrence, 
(1, 2, 4, A) 

Specialize in: lamination of thermoplastic 
and thermosetting plastics in both 
sheet and molded form. 

Personnel: see p. 1079 


Form-A-Lite, Inc. Northbridge (1, 2, 4, 
A, B) 
Max. Size laminated sheet: 54 x 112 
Specializing in: 1/16" high pressure decora- 
tive laminates 1/16" 
decorative laminates 1/16" high pres- 


high pressure 
decorative laminates with \" to 
1" backing, a full range of electric 
laminates 


sure 


Pres.—Alexander N. Bronsten 

Sales Mgr.—Jay R. Schaeffer 

Pur. Agt. and Plant Mgr.—Seymour A. 
Buchine 


Laminated Sheet Products Corp., 
wood (A) 
Max. size rolled tubing: 2" Dia. 
Pres .—J. M. Tomb 
V. Pres.—H. M. Tomb 
Pur. Agt.—Julius D olloff 


Leathertone, Inc. Boston (J, A, B) * 

Max. size laminated sheet: 24x 54" also 
continuous rolls 

Specialize in: decorative laminates (flexible 
and rigid thermoplastics) for handbags- 
eye glasses-etc. industrial laminates 
for defense and research 

Personnel: see p. 1106 


North East Laminates, Inc. Methuen. (4, 
A, B) 
Max. size laminated sheet: 49" x 144" 
Specialize in: vinyl to metal, vinyl to hard 
board 
Pres.—Joseph A. Leone, Jr. 
Exec. V. Pres.—Robert S. Kesler 
Sales Mgr.—Charles A. Wustlich 
Pur. Agt.—Robert S. Kesler 


@ Parkwood Laminates, Inc. Wakefield (1 
A, B) 
Max. size laminated sheet: 36 x 120 
Pres. & Sales Mgr.—Sherman R. Thayer 
V. Pres.—Paul B. Leverette 
Pur. A gt.—Vivian Aston 


Pine-Wood Plastic Co. Inc. Cambridge 
(1, B) 
Max. size laminated sheet: 48 x 96 
Specialize in: decorative plastic on ply- 
wood resin bonded hot pressed panels, 
tops. 
Pres. & Sales Mgr.—Harry L. Wood 
Pur. Agt.—G. Howkins 


Nor- 


LAMINA TORS 


Plastic Industrial Products, Inc. 
Somerville 
Specialize in: vinyl and _ polyethylene 

shapes 
Gen. Mgr.—John E. Beaumont 
Pur. Agt.—Il. M. Paridon 
Reiss Associates, Inc. Lowell (J, B) 
Max. size laminated sheet: 48x 120, 30x 
144 
Pres.—Ernest Reiss 
V. Pres.—<Alfred M. Reiss 
Sales Mgr.—R oger G. Landers 


Pur. Agt.—Arthur C. Carnez 


®@ Sandman, Eli, Co. Worcester 
Specialize in: impregnating and coating on 
fiberglass cloth and also vinyl impreg- 
nated fiberglass screen. 
Personnel; see p. 1106 


Springfield Moulders, Inc. Monson 
Specialize in: industrial molding and short- 
runs 
Pres.—Victor E. Rosenlund 
V. Pres.—Gilbert E. Stacy 
Trimount Plastic Co. Inc. Arlington 
(1, 4, A, B) 
Max. size laminated sheet: 54 x 112 
Specialize in: epoxy, decorative rigid and 
flexible laminates; convertible 
window flexible AS-6 
Pres.—Arthur S. Braverman 
Treas.—Seymour A. Buchine 
Sales Mgr.—Edward Thorp 
Pur. Agt.—Arthur S. Braverman 
Edward Thorp 


rear 


and 


MICHIGAN 
Acme Laminating & Plastics 
Detroit (4, A, B) 
Max. size laminated sheet 24" x 24" 
Personnel: see p. 1103 


Co. 


Bangor Plastics, Inc. Bangor, (2) (A) 
Specialize in: industrial casters and 
timing gears. High impact material 
Pres.—Victor Miller 
V. Pres. & Treas.—E. O. Wokeck 
Sales Mgr.—E. O. Wokeck 
Pur. Agt. & Secy.—G. F. Wokeck 
@Cadillac Plastic & Chemical Co. 
Detroit (7, 4, A) 
Max. size laminated sheet: 54" x 80" 
Specialize in: laminating flexible 
sheeting 
Pres.—Robert B. Jacob 
V. Pres.—Richard J. Jacob 
Sales Mgr.—Lloyd R. Marentette 
Pur. Agt.—Frank Barnard 


vinyl! 


@ Detroit Macoid Corp. Detroit (2, 3) 
Max. size laminated sheet: 48" x 96" 
Pres.—G. S. Hendrie, Sr. 
V. Pres. & Treas.—J. E. Gould 
Sales Mgr.—J. E. Gould 
Pur. Agt. & Secy.—S, D. Bradley 


Duralastic Products Co. Detroit (A, B) 
Max. size laminated sheet 3 x 6 
Personnel: see p. 1080 


@ Fabricon Products—Div. Eagle Picher, 
River-Rouge (1, B) 
Max. size laminated sheet: 4' x 10° 
Pres.—L., A. Fisher 
Ass’t. to the Pres.—C. L. Keller 
Sales Managers—J. T. Galvin, Molded 
Div., R. C. Fontham, Plastics Im- 
pregnating Div., C. FE. Feltner, 
Palinated Plastics 
Pur. Agt.—J. E. Steiner 


Italics indicate type of laminating. (See p. 1090) 





LAMINATORS 


Harstil Industries Company, St. Clair 
Shore (2, A) 
Max. size rolled tubing: 12" 
Standard length tubing: 44" to 96" 
Specialize in; rolled round & square 
tubing for tooling, coil forms and 
ducting. 
Pres. & Pur. Agt.—H. H. Stilson, 
Jr. 
V. Pres. & Sls. Mgr.—A. A. Stilson 
Haskelite Corp. Grand Rapids 
(3, A) 
Max. size laminated sheet: 48 x 144 
Pres. —A. N. Williams 
V. Pres. in charge of 
Stoner 
Sle. Mgr. —B. J. Werk 
Pur. Agt.—F. W. Mitchell 


Mfg. 


sales—E. W. 


Reynolds Plastics, Inc. Walled Lake 
Specialize in: experimental & model work 
Pres.—George Kovacs 
V. Pres.—H. B. Ben, J. A. Soltis 
Sales Mgr.——H. B. Ben 
Pur. Agt.—-R. Wallet 


Zenith Plastics Co. Ypsilanti 
Specialize in: vacuum forming 
Personnel: see p. 1104 


MINNESOTA 


Mayon Plastics, Hopkins 
Specialize in: vinyl food & industrial hose 
from .25" to 2%" I. D. flexible clear 
and colored. 
Partners—C. B. Thomes, R. D. John 
son, M. C. Nelson, M. Standish. 
Gen. Mgr., Sls. Mgr. & Pur. Agt.—R. D. 
Johnson 


Perma Seal Plastic Products Co. St. 
Paul (4) 

Max. size laminated sheet: 12" x 18" 
Pres.—Ralph H. Oby 


MISSOURI 


Hanley Plastics Company, St. Louis 
(4, B) 

Max. size laminated sheet: laboratory 10" 
x 8" 

Specialize in: hand layups, models, 
plastic moulds, jigs, and fixtures, and 
in new product development in these 
thermosetting materials. Consulting 
and research 


George A. Kelley, Fredericktown 
Max. size rolled tubing: extruded tube 
1/16" =3" dia, 
size molded tubing: shapes to 4" 
width rods from 1/16" -up 
Standard length tubing: to 
specification 
Specialize im: close tolerance tubular & 
shape parts—emall experimental runs 
—production runs 
Owner—George A. Kelley 


Max. 


customer 


@ National Plastic Product Co., Odenton 
(1, 
Max. size laminated sheet: 4° x 10° 
Pres. —E. Winer 
V. Pres.—A. Winer 
Sales Mgr.—J. R. Brown 
Pur. Agt.—D. J. Anderson 


@ Indicates Advertiser. 
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NEBRASKA 


Kerr, R. W. Plastic Co. Hastings (J, 2, 
4, A, B) 
Pres.—R. W. Kerr 
V. Pres.—Charlotte Kerr 


Kerrco Products, Lincoln (J, 2, 4, A, 
B) 

Max. size laminated sheet: 32" x 44" 
Pres.—R. W. Kerr 
Sls. Mgr.—D. W. Eemphill 


NEW HAMPSHIRE 


Keller Products, Inc. Manchester (2, 3, 


4, A, B) 

Pres.—Robert R. Keller 

V. Pres.—John C. Stanhope 
Sales Mgr.—James Ellet 


NEW JERSEY 
Carpenter, L. E. & Co. Wharton (4, B) 


Personnel: see p. 1098 


@Davis, Joseph Plastics Co. Arlington, 


(1, 4, A, B) 
Max. size laminated sheet: 22" x 52" 
Personnel: see p. 1082 


@Emeloid Co. Inc. Hillside (4, A, B) 


Max. size laminated sheet: 21 x 25 
Pres.—M. P. Leeds 
V. Pres. —J. S. Freundlich 
Sales Mgr.—G. W. Emerson 
Pur. Agt.—Mrs. Florence Headley 


Glassoloid Corp. of America, Clifton 
(4) 


Max. size laminated sheet: 24" x 52, 30x 


40° 
Specialize in: flat bed laminators- 
decorative coating, vacuum forming 
Pres.—Walter A. Roembke 
V. Pres. —W. A. Frazier 
Sls. Mgr.—Jim Campbell, Jr. 
Pur. Agt.—R. S, Thurston 


Gomar Mfg. Co. Inc. Linden (4, A, B) 
Max. size laminated sheet 54" 


Hydrawlik, Roselle 
Max. size molded tubing: 2" diameter 
Specialize in: (A) tubing, (B) sealed end 
container tubes 

Pres.—George A. Brown, Sr. 

V. Pres.—Robert C. Brown 

Sls. Mgr.—George A. Brown 

Pur. Agt.—M. M. Johnson 


Plastex Process Co. Maywood (4, A) 
Specialize in: laminating nylon film to 
webs of material up to 4" width. 


Plastic Laminating Corp. Vaux Hall, 
(4, A, B) 
vax. size laminated sheet: 38x 48, 24x 


54 
Specialize in: thermoplastic laminations, 


planishing, plastic materials for 
laminating-placo laminating presses. 
Pres. & Sales Mgr.—Joseph Di Bella 
V. Pres..—Vincent T. Cooney 
Pur. Agt.—Terry Kane 


@Polyplastex United, Inc. Union (1, 4, 


A, B) 
Max. size laminated sheet: 48" x 96" 
Personnel: see p. 1106 


Ridge Printing Co. Inc. Ridgefield (4) 
Specialize in: lamination of vinyl to yiny 
paper cotton & flannel, knitback mati, 
non-woven fab. and mylar 
Pres. & Pur. Agt.—George M. Cohan 


Rondale 
A, B) 
Max. size rolled tubing: 56" width 
Specialize in: continuous laminating 24" ;, 
56" wide—6 gauge to 60 gauge thick. 
ness cloth, paper flexible viny! {jj 
and vinyl sheeting, flexible embossed 
vinyls, expanded plastics. 
Pres.—J. Rubin 
V. Pres. —A. Eddy 
Sales Mgr. & Pur. Agt.—S. Rubin 


Company, Inc. Roselle (4 


Spiral Glas Pipe Co. New Brunswick 
Max. size tubing: 5" Have machine capac- 
ity for 6" but no tools 

Standard length tubing: 20° 
Specialize in: high pressure 
resistant piping. 
Pres.—Carl de Ganahl 
Sls. Mgr.—C. Brice de Ganah] 
Pur. Agt.——Amy Mackenzie 


chemical] 


NEW YORK 


Anorgana G. M. G. H., New York 

Max, size rolled tubing: 500 mm dia. 

Specialize in: unplasticized P. V. C. film, 
sheet tubing 


Armen, Inc., Long Island City, (2, 4) 
Max. size laminated sheet: 385f" x 54" 
Specialize in: fluorocarbons 

Pres.—Armen Garabedian 

V. Pres.—Edward F. Wiseman 

Pur. Agt.—Roland Perry 


@ Busada Mfg. Corp., Maspeth, 
Max. size molding tubing: 9" O. D. 
Standard length tubing: 6 ft. & 20 ft. 
Specialize in: transparent butyrate tubing 
& pipe 
Pres. & Sales Mgr.—John K. Busada 
V. Pres.—V. A. Busada 


Du Verre, Inc., Buffalo (2) 
Max. size molded tubing: 84" x 1, D. 
Standard length tubing: 6" -0" 
Specialize in: duct systems, 
stacks, fans, tanks, other 
shapes 
Pres.—J. R. Kelly 
Sales Mgr.—T. F. Killeen 
Pur. Agt.—Henry Hasbrouck 


hoods, 
special 


Glasply Corp., Mount Vernon (2) 
Max. size rolled tubing: (Low Pressure) 
48" Dia. 
Standard length tubing: 20 ft. Max. 
Pres., V. Pres., Sls. Mgr. & Pur. Agt.— 
Frank A. Lambert 


Glass Laboratories, Inc., Brooklyn (8) 
Specialize in: decorative trim 
Pres .—Abraham Shanok 
V. Pres, & Sls. Mgr.—Jesse P. Shanok 
Pur. Agt.—V ictor Shanok 


@ Hopp Plastics, New York (1, 4) 
Max. size laminated sheet: 23 x 36 
Pres.—Hermann Hopp 
V. Pres.—Philip Hopp 
Sales Mgr. & Pur. Agt.—-George Hopp 


Ideal Gold Stamping Co., New York (3) 


Identification Service Corp., New York 
(2) 

Max. size laminated sheet: 20" x 50" 

Pres. & Pur. Agt.—H. G. Schonzeit 

V. Pres. & Sls. Mgr.—J. H. Schonzeit 


Complete addresses of companies listed appear on pp. 1123=1149 





Udi ng 


oods, 
ecial 


sure) 


Lewis, J. P» Co., Beaver Falls (1, A) 
Max. size laminated sheet: 40" x 60" 
Specialize in: low cost electrical grade 
‘ laminates 

Pres.—J ames P, Lewis 

Vv, Pres.—E. S. Nuspliger 

Gen. Mgr. —J. C. Parsell 

Pur. Agt-—F. C. Pressaw 


Marbek, Inec., Brooklyn (4, A) 


Personnel: see p. 1106 


Murray Plastics Company, Poughkeep- 
sie (A) 
Max. size rolled tubing: 6" I. D. 
Max. size molded tubing: 7/8" O. D. 
Standard length tubing: 40"; 46"; 60" 
Pres. —-A. Murray 


Pathway Plastic Corp., Mt. Vernon 


(1, 4, A, B) 
Max. size laminated sheet: 16" x 20" 
Specialize in: laminating acrylics 
Pres., Sales Mgr. and Pur, Agt.—Martin 
Fox 
V. Pres.— Ludwig Geist 


Plastic Center, Rochester (J, 4) 
Max. size laminated sheet: 12 x 12 
Specialize in: laminated photos, 
display pcs. & documents 
Pres. & Sales Mgr.——G. Dudly Ward 
V. Pres. & Pur. Agt.——John W. Proctor 


New York 


cards 


Printloid Plastics, Ine., 
(1, 4, A) 

Max. size laminated sheet: 20 x 24 
Pres. —G. Martin 
V. Pres.——M. Martin 
Sales Mgr.—J. M. Wodiska 
Pur. Agt.—Miss A. Minner 


@Rubber Corp. of America, Hicksville 
(4, A, B) 
Max. size laminated sheet: 24" x 52" 
Personnel: see p. 1106 


Rudd Plastic Fabrics Corp., Brooklyn 
(4, A, B) 

Max. size laminated sheet: 54" x 24" 
Personnel: see p. 1106 


Shoe Form Ce., Inc. Auburn (1) 
Max. size laminated sheet: 20" x 50" 
Pres.—Frank P. DeWitt 
Sales Mgr.—Gordon N. Tutton 
Pur. Agt.—David E. Gregory 


Sommers Plastic Products Co., New 
York (B) 

Max. size laminated sheet: 25 x 54 

Specialize in: decorative laminations 
Personnel: see p. 1106 


Spaulding Fibre Company, Ine., Tona- 
wanda (J, A) 
Max. size laminated sheet: 41" x 49" 
Max. size rolled tubing: 6" 
Standard length tubing 37" 
Specialize in: vulcanized fibre, industrial 
laminates. 
Pres.—C. C, Steck 
V. Pres.—-E. C. Knobloch 
Pur. Agt.—-A. P, Hardleben 


Superior Laminating Co., New York (4) 
Max. size laminated sheet: 5" x 8" 
Specialize in: laminating medals, coins 
insignia, etc. 
Owner, Sales Mgr., & Pur. Agt.—Edward 


Rosner 


a 


@ Indicates Advertiser. 


Italics indicate type of laminating. (See p. 1090) 


® American 


®@ General 


Virginia Plak Co., New York (4) 
Max. size laminated sheet: 35" x 38" 
Specialize in: vinyls 
Pres.—Edward A. Rosenberg 

Sales Mgr.—Sydney N. Weis 


OHIO 


Agile 
Heights, (1, 4) 
Specialize in: Custom Fabrications Ex- 
trusion, molding 
Personnel: see p. 1085 


Corporation, Maple 


Barron, J. E. Plastics, Inc., Cincinnati 
(4, A, B) 
Max. Size Lam. Sheet 20 x 24. 
Max. Size molded tubing: 18" 
Standard length tubing 48" to 53" long on 
cast material 72" on extruded 
Specialize in: custom work and stock ma- 
terials. 
Personnel: see p. 1085 


Conneaut Rubber & Plastics Co., Con- 
neaut 
Specialize in: custom compounding and ex- 
trus ions 
Pres.—J. M. W. Chamberlain 
V. Pres.—R.C. Hunter 
Sales Mgr.—J. H. Davison 
Pur. Agt.—J. B. Phipps 


Francis Industries, Pataskala (2, A) 
Max. size molded tubing: 8 Ft. diameter 10 
Ft. long 
Specialize in: high strength, electrical and 
chemical tubing also tubular glass 
arrows 
Pres. & Sls. Mgr.—R. J. Francis 
V. Pres. & Pur. Agt.—C. A. Francis 


Tire and Rubber Co., Akron 
(2, A) . 


Personnel: see p. 1085 


Glastic Corp. Cleveland (2) 
Max. size laminated sheet: 36 x 72" 
Specialize in: flat sheet laminates 


Greene, Ray & Company, Toledo (2) 
Pres.—Ray Greene 
V. Pres.—Jan Greene 
Sls. Mgr.——Robert Crist 
Pur. Agt—Ken Greene 


@Seiberling Rubber Co. Plastics Div., 


Newcomerstown (J, 4, A) 


Max. size laminated sheet: 48" x 96" 
Personnel: see p. 1086 


PENNSYLVANIA 


Allegheny Plastics, Inc., Coraopolis 
(4) 

Max. size laminated sheet 30" x 30" 

Max. size molded tubing 

Standard length tubing: various 


Calcon Mfg. Co., Inc., Washington 
Specialize in: plastic extrusions, vinyl and 
poly viny! chloride tubing 10" dia. 

Pres. Joseph A. Morosco 
Sis. Mgr.——James C. Morosco 
Pur. Agt.—<A. W. Moore, Jr. 


Commonwealth Pipe & Tubing Inc., 
Philade lphia 
Specialize in: extruded coating over solid 
or hollow cores. 
Pres., Sls. Mgr. & Pur. Agt.—Harold B. 
Heft 


LAMINATORS 


Curry Arts Molding & Laminating Co., 
Scranton (J, 2, A, B) 
Max size laminated sheet: 36" x 38" 
Specialize in: acrylic decorative sheets 
(18" x 24") 
Pres. & Partner, & Sls. Mgr.—Harry H. 
R osenthal 
V. Pres.—~Kurt Adler 
Partner and Pur. Agent-Kurt Adler 


®Laminations, Inc., Scranton (4, A, B) 
Max. size laminated sheet: 54" x 144" 
Pres.—John Mulpowney 
Vice Pres.——M. J. Lynch 


Plastic Laminating Co., Swarthmore (/, 
4, A) 
Max. size laminated sheet: 23 ¥,x 31" 


Owner, Sales Mgr. & Pur. Agt.—Samuel 
M. Dodd, Jr. 


@Scranton Plastic 
Scranton (2, 4, A, 
Max. Size laminated sheet: 50" x 108" 
Personnel: see p. 1107 


Laminating Corp., 


Strick Plastics, Perkosie (2, 3, A) 
Max. size laminated sheet: 50" x 100" 
Pres .—C. Bradford Sheppard 
V. Pres.—Solomon Katz 
Sales Mer.—R. W. Jakubek 


Synthane Corp., Oaks (/, 2, A) 
Max. size laminated sheet: 36" x 36"; 72" 
x 36" 96" x 24" 
Max. size rolled tubing: 26" OD 
Max. size molded tubing 4" OD 
Standard length tubing: 18"-36"-48".96" 
Specialize in: sheets, rods, tubes, molded 
macerated, molded laminated fabricated 
parts 
Pres.—R. R. Titus 
Seles Mer.—E. E. Smith 


®@United Laminators, Inc., Mayfield (A, B) 
Max. size laminated sheet: 50" x 72" 
Pres.—M. Bros 
Vice Pres.—Herbert Perry 


Washington Plastics Co., Sharon (2, 
A, B) 
Pres.—Harry Northover. 
V. Pres.—Paul Richley, Sr. 
Sales Mgr.—Harry Northover 


Westlake Plastics Co., Lenni Mills (4, 


Max. Size Lam. Sheet: 20" x 40" 
Personnel: see p. 1088 


Willson Camera Co. Inc., Havertown (J, 
A, B) 

Max. Size Lam. Sheet: 22" x 50" 
Pres.—Thomas C. Willson, Jr. 
V. Pres.—Nathan S. Weintraub 
Sales Mgr.—Nathan S. Weintraub 


RHODE ISLAND 


Anchorage Plastics, Inc., Warren 

Max. size rolled tubing: \" to 30" Dia. x 10 
ft. long 

Standard length tubing: 10 ft. 


Specialize in: Fibrous glass cloth polyester 
Personnel: see p. 10868 


SOUTH CAROLINA 


Westinghouse Electric Corp., Micarta 
Division, Hampton (J, 2, A, B) 


Max. size lam. sheet: 4' x 8 
Max. size rolled tub.: 96" length, 48" I. D. 
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LAMINA TORS 


Stand. length tub.: 48" 

H. Mc Bride 
Sales Mgr.—S. F. Davies 
Pur. Agt.—C. R. Keller 


Gen. Mgr.—G. 


VIRGINIA 


O'Sullivan Rubber Corp., Winchester 
(4) 


Personnel: see p. 1107 


Universal Moulded Products Corp., 
Bristol (J, 2) 

Max. size rolled tubing: 32" Diameter 

Standard length tubing 10 ft. and 20 ft. 
Pres.—T. H. McKoy, Jr. 
V. Pres.—Dr. Robert J. Nebesar 
Pur. Agt.—J. G. Barnes 


WASHINGTON 


Pacific Plastics Co., Inc., Seattle (J, 
2, 4,) 
Pres. & Sales Mgr.—Ben Rosen 
V. Pres.—Allen Rosen 
Pur. Agr.——Bertha Seder 


Western Plastic Inc., Spokane (1) 
Max. Size: 6" x 6" (lam. sheet). 
Pres. & Pur. Agt.—Gabe E. de Roetth 
V. Pres.—Paul Houston 


Sales Mgr.—R obert D. McGoldrick 


WISCONSIN 


@ Decar Plastic Corp., Middleton (J, B) 
Max. size laminated sheet: 48" x 72" x 36" 
XY 96" 
Pres. & Sis. Mgr.—Ralph L. Fossier, 
Sr. 
V. Pres. 
Noble 
V. Pres. & Gen. Mgr.—George W. John- 
son 


& Tech. Director:—T. Walter 


Fiberesin Plastics Co., Oconomowoc 
(1, B) 
Max. size laminated sheet 48" x 96" 
Specialize in: school & office desk tops 
and furniture panels 
Pres.—W. W. Turner 
V. Pres.—David McCalla 
Sales Mgr.—R obert W. Healy 
Pur. Agt.—R. J. Lyman 


Presco Plastics, Milwaukee (J, 4) 
Max. size laminated sheet: Various siz. 
presses 
Pres. & Pur. Agt. E. K. Schroeter 
Mana ger—H. Schauf 


Northern Plastics Corp., La Crosse (/) 
Max. size lam. sheet: 39" x 47" 
Personnel: see p. 1102 


ENGLAND 
BX Plastics Ltd., London (4, 4) 


®@ Microcell, Ltd., London (J, 2, 3) 

Max. size laminated sheet: 8° x 4' 

Max. size rolled tubing: 8" long, x 12" dia. 

Max. size molded tubing (Standard) 

8° long x 2'6' 

Standard length tubing: 8' 
Pres.—Henry Kremer 
V. Pres. —D. J. 

Rutherford 

Sales Mgr.—E. Cook 
Pur. Agt.—E. Hesk 


Hodgson & L. R 





REINFORCED PLASTICS PROCESSORS 





CALIFORNIA 


Airconductors, Compton 
Types of molding done: low pressure plas- 
ter, plaster & metal molds. Tension 
wrap & vacuum bag molding 
Type of resins and reinforcements used: 
thermal & thermal setting resins pre- 
imp:eguated in any cloth phenolics- 
epoxi*s. -—silicones——extreme Hi-temp- 
resins fk: jet & missle use, Non 
metallic «avcting, flexible & rigid. 
Custom molding military & aircraft. 
Also sewn products. 
Pres.—Fred E. Sindars 
V. Pres..—D, C. Cairns 
Sales Mgr.—F. Sindars 
Pur. Agt.——H. Sindars 
Automatic Plastic Molding Co., 
Berkeley 
Presses: 4-12 x 12 platen 24” daylight; 2- 
16" x 18" platen 28" daylight; 2-28" x 
32" platen 32" daylight; 1-14" x 14" 
platen 26" daylight; compression with 
matched steel molds 9 fiberglass 
presses. 
Type of resins and reinforcements used: 
polyester resin 
Number preformers: 2<28" 2 Preform ovens. 
Pres.—Forrest Engelhart 
V. Pres. & Sales Mgr.—A. J. Carlson 
Pur. Agt.—Forrest Barnes 


Chemold Company, Santa Monica 

Types of molding: Hydraulic press molding 
on matched metal dies. 

Presses: 475 ton 3' x 5, 48" daylight; 2- 
150 ton, 4° x 8’, 72" daylight; 1-750 
ton, 92" x 130", 40" daylight. 


@ Indicates Advertiser. 
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Size of flat laminate sheet: 4' x 12' maxi- 
mum 
Type of resins and reinforcements used: 
polyesters, epoxies, phenlies, glass 
mat, glass cloth, chopped roving. 
Number and sizes of preformers: 
with ancillary over equipment. 
Type of fabrication: any custom molding of 
contoured parts; flat and ribbed build- 
ing panels and laminated plywood 
foam, and honey comb up to 4' x 12' 
Pres.——K. D. Smith 
V. Pres.——L. R. Dailey 
Sales Mgr.—E. Eberli 
Pur. Agt.—Peter Hunt 


1-48" 


Chemtron Fiber Glass Co., El Monte 

Types of molding done: contact, vacuum, 
press, cold molding; steel aluminum— 
wood, reinforced plastics, plaster. 

Presses: 1-24" x 24" x 30"; 1-60" x 120" 
x 36"; 1-48" x 48" x 72"; 1-30" x 60" 
x 60"; 1-30" x 54" x 48" 

Size of flat laminate sheet made: 60" x 120" 

Type of resins and reinforcements used: 
Epoxy-polyester, phenolic, glass 
cloth, mat-roving, Sisal Jute, etc. 

Type of fabrication: vacuum, molded, hand 
lay up, matched die cold forming. 

Personnel: see p. 1074 


Copolymer Corp., Los Angeles 

Types of molding done: compression steel 
aluminum. 

Presses: 9 presses 60" x 120" x 250 ton 

Type of resins and reinforcements used: 
polyester, epoxy-phenolic , fibrous-¢ lass 

Number and sizes of preformers: One 45" 
Preform 

Type of fabrication: assembling 

Pres.—John. H Wyckoff 


Crest Molded Products, Inc., Arcadia 
Number and sizes of preformers: One=2\;" 
single-stroke. 
Pres.——Charles Martins 
V. Pres.—Stephen Civerolo 
Sales Mgr. & Pur. Agt.—K. R. Mergen 


Eldon Mfg. Co., Los Angeles 
Types of molding done: match metal, bag 
molding, contact lay up. 
Type of resins and reinforcements used: 
phenolic, epoxy, polyester, silicone 
Number of sizes of preformers: Number: | 
Type of fabrication: high pressure, high 
temperature ducts, honey comb struc- 
ture, dry ply and wet lay-up. 
Pres.—Robert Silverstein 
V. Pres.—Walter Burroughs 
Sales Mgr.—Darrel Francy, Gen. Mgr. 
Pur. Agt.—Louis Berkowitz 


Filon Plastics Corp., El Segundo 

Type of molding done: fibrous-glass and 
nylon reinforced polyester, resin build- 
ing panel under the trade name Filon 
These panels are produced on « 
patented, continuous electronically 
controlled process. 
of flat laminate sheet: Widths of 24", 
30", 36" and 48", standard lengths of 
8’, 10',and 12° available also in roll 
lengths. Maximum width 48" and 
standard thicknesses \%,", ye, %," 
and %," 

Type of resins and reinforcements used: 
light stabilized polyester resin and 
silane finished glass fibers. 

Pres.—D. S. Perry 

V. Pres.——Manufacturing: G. R. Huisman 
Sales Mgr.—Alex Zakarian 

Pur. Agt.—Frederick A. Nichols 


Complete addresses of companies listed appear on pp. 1123-1149. 





General Fiber, Inc., Div. of General 
Plastics Corp., Los Ange les 
Types of molding done: fibrous glass and 
polyester resin; premix. Matched 
hardened steel dies. 
Presses: 4-16 x 18 DL 27, 2-18 x 28 DL 
98, 1-32 x 40 DL 32, 1-24 x 30 DL 
18, 1-48 x 48 DL 54, 1-30 x 40 DL 48 
Type of resins and reinforcements used: 
polyester, fibrous glass, sisal, and 
inert fillers. 
Personnel: see p. 1108 


Gill, M. C., Corp, El Monte 

Types of molding done: flat sheet, formed 
parts. 

Presses: 1-72" x 168", 48" daylight; 1- 
20" x 38", 24" daylight. 

Size of flat laminate sheet: Max. 72" x 
168", Std. 48" x 144" 

Type of resins and reinforcements used: 
polyester, epoxy, phenolic, silicone, 
all low pressure—fillers, glass, cot- 
ton, paper & jute 

Pres. & Sls. Mgr.——M. C. Gill 
V. Pres. & Pur. Agt.—E. W. Gill 


Lynch Asbestos Co., Los Angeles 
Continuous laminating: glass, 42" wide 
Type of resins and reinforcements used: 
polyester-glass 
Pres.—R. O. Lynch 
V. Pres. —J. C. Hunter 
Pur. Agt.—C. Gruen 


Marplex Co., El Segundo 

Types of molding done: 
molds 

Presses: 9 presses: 24" x 24" platens to 
30" x 40" platens daylight 3° to 5' 

Size of flat laminate sheet: 2" x 3° 

Type of resins and reinforcements used: 
polyester resins, fibrous glass rein- 
forcement 

Number and sizes of preformers: 3, to 30" 
dia. 

Type of fabrication: specializing in lamp 
shades & misc. lighting parts, gift- 
ware, misc. custom molding. 

Pres. & Gen. Mgr.——-E. Marx 
Pur. Agt. & Factory Mgr.—H. Mayer 


matched metal 


Mica Corporation, Culver City 

Types of molding done: printed circuit, 
epoxy glass cloth, copperclad & un- 
clad laminate. 

Presses: 1 press, 8 platens, 4" daylight 

Size of flat laminate sheet: 18" x 36" 

Type of resins and reinforcements used: 
epoxy glass cloth. 

Personnel: see p. 1090 


Olympic Plastics Los 
Angeles 
Types of molding done: matched metal 
molding. 
Presses: 11, 36 tons, 150 tons platens to 
4' x 5', daylight to 7°. 
Number and sizes of preformers: 1-36". 
Pres.—David Rome 
V. Pres.—David C. Siteman 
Chief Engr.— Willard Lundberg 
Pur. Agt., Secy.-Treas.—Harry Scott 


Co., 


Inc., 


Omohundro, Paul, Company, Paramount 

Types of molding done: membrane molding, 
Press molding 

Presses: 1-096" daylight; 87" x 48" 
platen, 1=0-84" daylight; 51" x 36" 
platen. 


@ Indicates Advertiser. 


Type of resins and reinforcements used: 
polyester, epoxy, phenolic, silicone 
with fibrous glass. 

Type of fabrication: military specification 
parts for aircraft, missiles & elec- 
tronics. 

Pres.—Paul Omohundro 
V. Pres.—James R. Johnson 
Pur. Agt.—G. Sigurdson 


Parker Manufacturing Co., San Diego 
Types of molding done: low pressure flat & 
corrugated sheet. 
Size of flat laminate sheet: flat 42" x 144", 
maximum corrug. 40" x continuous 
Continuous laminating: widths: 26", 27%", 
34" & 40" 

Thickness: .050 (1% o2.), .060 (2 oz.), 
-090 (3 o2.), glass 

Type of resins and reinforcements used: 
unsaturated polyester, reinforcement, 
fibrous glass 

Type of fabrication: translucent reinforced 
fiberglass building sheets, corrugated 
& flat, & butler corrugation. 

Personnel: see p. 1090 


Plastic Age Sales, Inc., San Fernando 

Types of molding done: all types metal 
molds, reinforced molds, mat molds, 
fabric layup, gunk molding. 

Presses: see compression presses. 

Size of flat laminate sheet: 48" x 120". 

Type of resins and reinforcements used: 
glass, nylon, orlon, mineral, asbestos, 
polyester, alkyd, silicone, D. A. P., 
phenolics 

Number and sizes of preformers: l~custom- 
size unlimited. 

Personnel: see p. 1090 


Polyply Company, San Diego 
Size of flat laminate sheet: 48" x 96" 
Type of resins and reinforcements used: 
polyester. 
Pres.——George A. Baker 


Reflin Co., San Diego 
Types of molding done: centrifugally molded 
fibrous glass reinforced plastic pipe 
Type of resins and reinforcements used; 
polyester, fibrous glass, mat and 
cloth 
Pres. & Sales Mgr.—Louis L. Potomac 
Pur. Agt.—L. P. Kehres 


Reinforced 
Gardena 
Types of molding done: laminating fiber 
glass tubing 
Proprietor—Bemard Robinson 


Plastic Tubing Co., 


Reinhold Engineering & Plastics Co., 
Norwalk 

Types of molding done: laminating, vacuum 
type molds and matched metal, high 
pressure-steel mated tooling; glass 
filament winding-mandrels. 

Presses: high pressure reinforced glass 
moldings use standard compression 
presses listed under custom molders. 

Size of flat laminate sheet: glass laminated 
sheet, phenolic resin to 4 ft. square. 

Continuous laminating: glass tubing 3 to 
3" ft. widths, various thicknesses 

Type of resins and reinforcements used: 
glass cloth, epoxy resins, phenolic 
resins and polyester resins. 

Type of fabrication: aircraft component 
assemblies and rocket and missile de- 
tails; filament winding of rocket motor 
tubes 

Personnel: see p. 1090 


Rippolite Plastic Products, Inc., 


Burbank 
Size of flat laminate sheet: 40" x 8° x 10". 


REINFORCED PLASTIC PROCESSORS 


Type of resins and reinforcements used: 
polyester resins and fibrous glass 
reinforcements. 

Personnel: see p. 1090 


® Swedlow Plastics Co., Los Angeles 


Presses: 11 presses; max. area 5‘ x 10'; 
max. daylight 80", 

Size of flat laminate sheet: max. 5' x 10'. 

Continuous laminating: .005 to .100-36" to 
60" width. 

Type of resins and reinforcements used: 
fibrous glass, nylons, cotton, paper 
polyester, acrylics, nylon. 

Number and sizes of preformers: 1-48" 

Personnel: see p. 1090 


Thompson, H. |., Fiber Glass Co., Los 
Angeles 

Types of molding done: aircraft reinforced 
glass plastic, matched metal & vac- 
uum-bagged molds. 

Presses: (2) 3' x 4' x 9' daylight; (2) 3° x 
3° x 2' daylight; (2) 2' x 2° x 6" day- 
light; (1) 2" x 2° x 18" daylight; (1) 
1' x 1' x 2" daylight. 

Size of flat laminate sheet: 3' x 4' maximum, 

Type of resins and reinforcements used: 
polyesters, epoxies, phenolics, and 
silicones, on glass and asbestos. 

Number and sizes of preformers: One (1) 
8° x 3°. 

Type of fabrication: aircraft radomes, pre- 
form, and compression molding. 

Pres.—Harry I. Thompson 

V. Pres., Executive—William C. Winter- 
halter 

Sales Mgr.—William E. Benke 

Pur. Agt.——Edward C. Titus 


\Wal-Mar Plastics, Inc., Torrance 


Types of molding done: cast form blocks, 
laminated hydro-press dies, drop ham- 
mer dies, holding fixtures, matched 
laminated dies, plastic patterns. 

Type of resins and reinforcements used: 
epoxy, polyester, glass cloth and mat. 

Type of fabrication: dies, holding fixtures, 
patterns and master patterns. 

Pres.—Wallace J. De George 

V. Pres.—Mark L. De George 
Sales Mgr.—Ritson A. Ballinger 
Pur. Agt.—John W. Burgess 


Wizard Boats, Inc., Costa Mesa 

Types of molding and molds used: contract 
and vacuum laminating, low pressure, 
male or female-oven curing. 

Resin and reinforcements used: polyester 
resin, glass cloth, woven roving, glass 
mat for reinforcement, 

Fabrication: boats, swimming pools, astro- 
domes, bathtubs, boxee. 

Pres.—-Harold Hauflaire. 
V. Pres. —C. D. Horne, C. B. Melone 
Sales Mgr.—C. D. Horne 
Pur. Agt-—R. A. Hawley 


COLORADO 


Plasticrafts, Inc., Denver 

Types of molding done: matched metal molds 

Presses: 4 Presses 

Type of resins and reinforcements used: 

polyester, glass cloth and mat, epoxy 

Pres.—-T. H. Cooper 
V. Pres. & Sales Mgr.——B. B, Butcher 
Pur. Agt.——-T. H. Cooper 


CONNECTICUT 


Bridgeport Moulded Products, Inc., 
Fairfield 

Number and size of pref.: 5, misc. 
Personne!: see p. 1106 





REINFORCED PLASTIC PROCESSORS 


Plastic Film Corp., Plainfield 
Continuous Laminating: 60" width range on 
paper, glass and cloth 

of resins and reinforcements used: 
vinyl & polyethylene 
Personnel: see p. 1076 


Type 


@ Waterbury Companies, Inc., Waterbury 
Types of molding and molds used: taw 
pressure 
Presses, platen area and daylight space: 
1-113 Ton, 127 ton, lesemi auto., 3 
Stu Preform 
Personnel: see P. 1075 


DELAWARE 
® Continental-Diamond Fibre 
Newark 
Types of Molding: phenolic and polyester 
Size of flat laminate sheet made: 38" x 72" 
polyester laminate 
Type of resins and reinforcements used: 
paper, cotton fabrics for phenolics 
glass mat for polyesters. 
Type of fabrication: drilling, sawing, turning 
Personnel: see p. 1076 


Corp., 


Haveg Industries, Inc., Wilmington 

Types of molding done: 6 

Presses: 6 up to 5' x 7 

Type of resins and reinforcements used: all 
types & thermoplastics, and thermo- 
setting polymers. 

Number and sizes of preformers: 2 


®@ National Vulcanized Fibre 
Wilmington 
Types of molding done: low pressure 
laminated sheet using matched metal 
molds 
Presses: 1-36 x 96, 5" daylight; 1-36 x 46, 
3%" daylight; 1-36 x 42, 1%" dayligh 
Type of resins and reinforcements used: 
polyester resin with glass mat and 
roving 
Number and sizes of preformers: 1" to 40° 
dia. 
Type of fabrication: complete fabrication 
service 
Personnel: see p. 1076 


Co., 


FLORIDA 


Glascraft Co., Jacksonville 
Types of molding done: Fibrous glass boats, 
tanks, custom-molding, metal, plastic 
molds 
Type of resins and reinforcements used: 
all types of glass polyester-epoxy 
Owner:——Milton Dobrin 


Lami-Plast Products Co., Tampa 
Types of molding done: custom, acid tanks, 
ducts, & hoods boats steel, plastic and 
wood molds. 
Type of resins and reinforcements used: 
polyester epoxy 
Type of fabrication: custom molding 
Pres., Sls. Mgr. & Pur. Agt.—Bernard N. 
Rothenberg 
V. Pres.—Mary P. Rothenberg 


Southern Plastic Products Co., Riviera 
Beach 

Types of molding done: hand lay-up 

Type of resins and reinforcements used: 

epoxy, polyester & fibrous glass 

Type of fabrication: tooling and tool jigs 
Pres. & Sales Mgr.——Tom Nuttall, Jr. 
V. Pres. & Secy.—Veronica A. Nuttall 


@ Indicates Advertiser. 
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ILLINOIS 


Bacon & Weber, Chicago 


Type of fabrication: fibrous-glass, rein- 

forced-castings in epoxy’s or phenolics. 

®Brunswick-Balke-Collender Co., Chi- 
cago 

Types of molding done: vacuum-bag mold- 
ing, press molding, contact plaster, 
epoxy, metal spray, alum, steel. 

Number of presses: 6 presses, platens; 
4' 3" x 2'2" to 6° x 8", daylight; open- 
ing up to 12’. 

Type of resins and reinforcements used: 
polyester, phenolic, epoxy, fibrousglass 
cloth, mat. 

Fabrications: radomes, honeycomb, for, 
sanwich, solid laminate. 


Chicago Price Tag Mfg. Co., Chicago 

Size of flat laminate sheet: 18" x 18" 

Type of fabrication: (plastic-rigid & flexible 
sheet) embossing and die cutting. 


@ Commercial Plastics Co., Chicago 
Types of molding done: houseware item and 
custom molding for automatic & re 
frigeration mfg. 
Pres.—Anton Schari 
Vice Pres. ——Raymond Akter 
Sls. Mgr.—E. W. Heeter 


Crane Packing Co., Morton Grove 

Types of molding: compression. 

Type of resins and reinforcements used: 
teflon reinforced with glass fiber, car 
bon, graphite, copper, bronze, talc, 
calcium, fluoridex of other organic ma- 
terials. 

Pres.—Karl V. Rohlen 

V. Pres.—Carl E. Schmitz 
Sls. Mgr.——Vance E. Vorhees 
Pur. Agt.——-V. Grogleth 


@ General American Transportation Corp., 
Plastics Div., Chicago 

Types of molding done: 
molding. 

Presses: 9 presses from 100 ton to 1000 
ton. 

Type of resins and reinforcements used: 
various types of resins with all types 
of fiber reinforcements, 

Number and sizes of preformers: 5 Preform 
machines. 

Pres.—William J. Stebler 

V. Pres.——Frank E. Selz 

Gen. Mgr.——Harry M. Jenkins 

Pur. Agt.—Robert B. Silverman (Plastic 
Division) 

Sypervisor of Sales—James Nash 

Director of Research & Development— 
Carl F. Massopust 


matched metal 


®Howley Products, St. Charles 
Types of molding done: fiberous glass, pre 
form matched metal molds. 
Number of presses: 1-60" x 84"-60" day; 
1-30 x 40"-60" day; 3-30 x 40"~48 day. 
Keystone Plastic Engineering Co., 
Chicago 

Types of molding done: boats, polyestgr 
epoxy. 

Type of resins and reinforcements used: 
polyester, epoxy, glass mat, glass 
cloth. 

Type cf fabrication: boats, misc. 

Pres.—Fred M. Schukraft 
Vice Pres.——Bernard Schukraft 
Sales Mgr. & Pur. Agt.——Richard Schukraft 


Multiplastics, Div. of Curd Enterprizes, 
Addison, Ill. 
Types of molding done: vacuum, hand lay 
up & compression. 


Size of flat laminate sheet: 4' x })' 
Type of resins and reinforcements 
polyester, epoxy. 
Personnel: see p. 1077 


ised 


®Molded Products, Division of Admiral 
Corp., West Chicago 

Types of molding done: custom com; ress 
with matched metal molds: . eae 
compression with epoxy plastic mo)d. 
hand lay up molding. 

Type of resins and reinforcements used: 
types of resins and glass sisal , 
forcements. 

Number and sizes of preformers: 2 with 2,’ 
turntables; 1 with 72" turntables 
with 48" turntables. Pi 

Personnel: see p. 1077 


old 
ids, 


al 
rein- 


@Plasticrafters, Inc., Chicago 

Types of molding done: compression, stee 
molds. 

Presses: 6 presses: 24" x 36" x 24" day. 
light. 

Size of flat laminate sheet: 36 x 144. 

Type of resins and reinforcements used 
fibrous glass reinforced thermo setting 
resins. 

Personnel: see p. 1077 


®Richardson Company, Melrose Park 
Type of fabrication: all types of machining, 


Plano Molding Company, Plano 
Number and sizes of preformers: 310 to 25 
ton, 
Pres.——James L. Henning 
V. Pres. & Sales Mgr.——R. C. Yunger 


United Die Models Inc., Chicago 
Type of molding done and molds used: 
contact, vacuum bag, compression 
molding, plastic and wooden molds, 
Resins and reinforcements: polyester and 
epoxy resin, glass cloth, 
milled fiber. 
Fabrication: duplication models, prototypes. 
Pres.—Edwin R. Knize 
V. Pres.——Elmer J. Knize 
Sales Mgr. & Pur. Agt.—Alois R. Heino! 


mat and 


INDIANA 


®Amos Packaging, Edinburg 
Continuous Laminating: up to 48" width, up 


to .010" thick-paper, foils, films, ex- 


trusion coated and laminated with 
polyethylene 

Pres.—Dale Amos 

Vice Pres.—J. C. Kazimier 

Sales Mgr.—Hamilton Moran 


Pur. Agt.——Walter Parmer 


®@General Tire & Rubber Co., Marion 

Types of molding done: vacuum bag, cor 
tact, match, metal molding 

Pr : 35 p : platen areas ranging 
from 32" x 34" to 72" x 84", daylight 
to 96", tonnage 50 ton to 700 ton. 

Size of flat laminate sheet: 4' x 0] sheet, 
thickness to \". 

Type of resins and reinforcements used: 
polyester epoxy, silicones, glass mat, 
roving, cloth, also sisal. 

Number and sizes of preformers: 4 up 
48" dia. 

Type of fabrication; mold, drill, sand. 

Pres.—W. O'Neil 
V. Pres.—H. M. Dodge 
Sales Mgr.—Fred W. Dover 





@Polygon Plastic Company, Walkerton 
Type of resins and reinforcements used: 
polyester and epoxy; fibrous glass re 
inforcements. 


Complete addresses of companies listed appear on pp. 1123-1149 
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Pres.—S» M. Shobert 
Vv. Pres. —G. S. Parks 
Sales Mgr.—E. R. Jaques 


Plas-Stee! Products, Inc., Walkerton 
Types of molding done: extrusion of rein- 
forced fiber glass rod stock. 
Pres.—-5. M. Shobert 
V. Pres.—G. S. Parks 
Sales Mere —E. M. Elliott 


Pribble Plastics Products, Inc., New 


Haven 

Types of molding done: hand lay-up, vacuum 
bag, matched metal. 

Presses: 2=18 x 20, 28" Daylight, 2-13 x 
18, 28" daylight; 1-30 x 36", 40" 
daylight. 

Type of resins and reinforcements used: 
polyester, glass mat and cloth. 

Pres., Sales Mgr & Pur. Agt.—Wayne I, 
Pribble 
Vv, Pres. & Plant Mgr.—John L. Haugsrud 


IOWA 


Thombert, Inc., Newton 
Type of fabrication: punching, 
drilling, turning, shearing. 
Pres., Sales Mgr. & Pur. Agt.—Robert 
L. Smith 
V. Pres. —Wilbur E. Edwards 


sawing, 


KANSAS 


Engineered Plastics, Ine., Baxter 


Springs. 

Type of resins and reinforcements used: 
polyester, epoxy, epoxy-polyamid 
resins, glass fibres, dacron, etc. 

Type of Fabrication: filament winding of 
spheroids, 6’ min. through 59" dia.; 
reinforced tubes, 1%" I. D. thru 14" 
I. D. any wall x 20 ft. long, round or 
rectangular, straight or tapered. 

Gen. Mgr.—W. Blake 

V. Pres. & Prod. Engr.—-C. K. Norris 
Field Engr. —J. V. Smith 

Sales Mgr.—R. J. Harris 


Lamicell Baxter 


Springs 
Types of molding done: 
bag, & hand lay-up. 
Presses: 1-150 ton, 40" x 44" platen, 30" 
stroke, 60" daylight; 3-24" platen x 
24" stroke, 35" daylight. 
Type of resins and reinforcements used: 
polyester, epoxy, epoxy-polyamid. 
Pres. & Gen. Mgr.—W. R. Blake 
V. Pres. & Sales Mgr.—C. B. Nelson 
Sales Mgr.—W. A. Barnett 


Engineering Co., 


matched metal, 


Plastic Fabricating Co., Inc., Wichita 

Types of molding done: low pressure lami- 
nating, glass-preform molding & 
premix from plastic, plaster and 
matched metal molds. 

Presses: 36 x 48 platen, 48" daylight; 20 x 
30 platen, 18" daylight; 40x 50 
platen, 60" daylight, 38 x 48 platen, 
48" daylight, 30 x 30 platen, 36" day- 
light, (5 presses). 

Type of resins and reinforcements used: 
resins: polyester, modified polyester, 
epoxy, phenolic: reinforcements, 
fiberglass, woven cloth, fibrous-glass 
mat, fibrousglass-preform, asbestos, 
sisal, 

Number and sizes of preformers: 48" pre- 
form machine. 


—_—— 


@ Indicates Advertiser. 


Type of fabrication: aircraft ducting, air- 
craft structural & non-structural, rein- 
forced plastic parts, photographic 
accessories (trays, sinks, etc.). 

Pres. & Sales Mgr.—Felix M. Farrell 
V. Pres.—Joe H. Yeager 
Pur. Agt.—John W. Hickman 


KENTUCKY 


Production Aid, Inc., Middletown 
Type of resins and reinforcements used: 
epoxy, glass, asbestos, silica, metal- 
lic powders. 
Type of fabrication: wet 
machining. 
Pres.—T. E. Vassar 
V. Pres.—J. S. Sutherland 


lay-up casting 


MARYLAND 


Artmor Plastics Corp., Cumberland 

Types of Molding done: architectural 
panels & components via matched 
metal dies. 

Presses: 3-Approx. 36 x 48, 20" daylight 

Type of resins and reinforcements used: 
polyester, acrylic, with fibrous- 
glass, orlon, other synthetics 

Personnel: see p. 1103 


Chance, W. R., & Associates, 
Waldorf 

Types of molding: vacuum molding & open 
molding. 

Type of resins and reinforcements used: 
polyester & epoxy resins, glass rein- 
forcement. 

Type of fabrication: development proto- 
types and production of large struc- 
tures. 

Pres.—W. R. Chance 
Treas.—_J. R. Riggleman, Jr. 
Sales Mgr.—D. P. Hains 
Secy.—Miss R. Wittschiebe 


Inc., 


MASSACHUSETTS 


Beetle, Carl N., Plastics Corp., Fall 
River 

Types of molding done: hand lay-up, bag 
molding, matched metal plaster, wood, 
plastic, metal. 

Type of resins and reinforcements used: 
polyester, epoxy glass, nylon, sisal 
etc. 

Type of fabrication: tanks, stacks, duct- 
ing, radomes, vents, hoods and 
housings. 


Church, C. F., Division of American 
Standard, Holyoke. 
Types of molding done: matched metal 
molds in hydraulic presses. 
Presses: 1-100 ton, 48 x 48 x 48" stroke, 
1-80 ton, 24 x 24 x 16" stroke. 
Type of resins and reinforcements used: 
polyesters, epoxy, fibre glass, sisal. 
Number and sizes of preformers: i-double 
36" 
Type of fabrication: hand lay-up. 
Pres.—R. A. Witherell 
V. Pres.—S. L. Young 
Sales Mgr.—R. Kolstad 
Pur. Agt.—L. Shaw 


Emerson & Cuming, Inc., Canton 
Types of molding done: matched mold, 
vacuum bag. 

Presses: 4 

Size of flat leminate sheet: on special 
order only. 

Type of resins and reinforcements used: 
polyester, epoxy, fibrous-gless cloth, 
mat. 


REINFORCED PLASTIC PROCESSORS 


Type of fabrication: for electronics indus- 


y: 
Pres.——C. L. Emerson, Jr. 
V. Pres. —W. R. Cuming 
Sales Mgr.—E. W. Anderson 
Pur. Agt.—John F. O’Brien 


Jupiter Plastics, Inc., Pittsfield 
Types of molding done: lay-up 
Pres.—Daniel C. Hurlbut 
V. Pres. & Sls. Mgr.—Joseph Hines 
Pur. Agt. & Treas. —Norman J Shalett 
Laminated Sheet Products 
Norwood 
Type of fabrication: machining, engraving, 
forming, marking. 
Personnel: see p. 1091 


Corp., 


MeMillan Industrial Corp., Ipswich 

Types of molding done: low pressure 
laminate radomes & custom shapes, 
cast aluminum molds. 

Size of flat laminate sheet: 4' x 8' 

Type of resins and reinforcements used: 
polyester, epoxy, phenolic, glass mat, 
fibrousglass cloth. 

Type of fabrication: radomes, tubes, rods, 
sheets custom shapes, insulated 
panels (foam sandwich). 

Pres.——Edward B. McMillan 
Sales Mgr.—Arthur M. Brink 
Pur. Agt.—A. Clark 


@Sandman, Eli, Co., Worcester 

Continuous Laminating: on fibrous-glass, 
cotton, cloth, paper and all synthetic 
fabrics. 

Type of resins and reinforcements used: 
phenolics, epoxies, polyesters and 
vinyls. 

Type of fabrication: 
coating. 

Personne}: see p. 1106 


impregnating and 


Trimount Plastic Co. Inc., Arlington 

Presses: 4 presses-l-10 x 10 x 12"; 2-24 
x 54 x 30"; 1-54 x 112 x 36". 

Size of flat laminate sheet: 24 x 38, 54x 
112, 24 x 54. 

Type of resins and reinforcements used: 
epoxy, glass, cloth, laminates, copper 
clad & unclad. 

Personnel: see p. 1991 


MICHIGAN 


Ameriplastic Company, Flint 
Types of molding done: hand lay-up, wood, 
plaster, metal and plastic molds. 
Type of resins and reinforcements used: 
polyester, epoxy, glass, sisal. 
Type of fabrication: custom 
Personnel: see p. 1079 


Duralastic Products Co., Detroit 

Types of molding done: mat laminates, 
premix molding. 

Presses: 20- maximum size, 36" x 72" x 
30" strokes up to 150 tons; platen up 
to 48" x 72", daylight 48", strokes 
36". 

Size of flat laminate sheet: 3’ x 6. 

Type of resins and reinforcements used: 
polyester, phenolic, epoxy glass, 
sisal. 

Type of fabrication: riveting, stapling. 

Pres.—Joseph N. Epel 

V. Pres.—Julius Barach 
Sales Mgr.—Joseph N. Epel 
Pur. Agt.—James R. Pollock 


@Fabricon Products, Div. of Eagle- 
Picher Co., River Rouge 


Types of molding done: compression 
molding-reinforced plastics. 
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REINFORCED PLASTIC PROCESSORS 


Presses: Up to 42 x 60, max. daylight 65". 
Type of resins and reinforcements used: 
polyester resins, fibrous-glass and 
sisal reinforcements. 
Number and sizes of preformers: 
48". 
Personnel: see p. 1080 


1-48" x 


Harstil Industries Co., St. Clair Shore 

Types of molding done: specialize in 
laminated rolled tubing and contact 
molding of large custom parts. 

Type of resins and reinforcements used: 
epoxy and polyester, resins, glass 
cloth or mat as required. 

Type of fabrication: laminated tubing, 
contact molding of stock 24’ cruisers, 
low production using matched plastic 
molds. 

Personnel: see p. 1092 


Haskelite Mfg. Corp., Grand Rapids. 
Size of flat laminate sheet: 48 x 144 
Continuous laminating: .018 & .032 glass. 
Type of resins and reinforcements used: 
polyester resin. 
Personne!: see p. 1092 


Detroit 
lay-up, 


Michigan Fiberglas Sales, E. 
Types of molding done: hand 
plaster & fibrous-glass. 
Type of resins and reinforcements used: 
polyester & epoxy. 

Type of fabrication: prototype & products. 
Pres. & Sales Mgr.—E. D. Ireson, Jr. 
V. Pres. & Pur. Agt.—Julian F. Ireson 


Morrell, George, Corporation, Muskegon 
Heights 

Types of molding done: compression and 
transfer molding. 

Type of resins and reinforcements used: 
polyester, epoxies, fibr ous-glass, 
asbestos, sisal. 

Pres.—John Reardan 
V. Pres. & Pur. Agt.—Albert Lyonnais 
Sales Mgr._—C. Joseph Kaskie 


Plastic Masters, Inc., New Buffalo 
Number and sizes of preformers: 1-80 tons, 
1-60 tons, 1-35 tons. 

Pres.—Victor A, Miller 

V. Pres.—Owen E. Skelton 

Gen. Mgr.—Carl G. Marquardt 

Sales Mgr.—Richard P. Smith 

Pur. Agt.—Bernard A. Guerrettaz 


Reynolds Plastics, Inc., Walled Lake 

Types of molding done: steel, aluminum, 
epoxy. 

Presses: 2-26" x 24" x 18" opening, 12" x 
18" x 11" opening. 

Type of resins and reinforcements used: 
polyester and epoxy. 

Type of fabrication: custom and production. 

Personnel: see p. 1092 


MINNESOTA 


@Northwest Plastics, Inc., St. Paul 
Types of molding done: 
steel, hand lay-up, epoxy. 
Presses: same as compression. 
Type of resins and reinforcements used: 
epoxy, polyester, glass. 
Type of fabrication: largely hand lay-up. 
Pres.—J. R. Frevermuth 
V. Pres. & Chief Engr.—W. H. Mahle 
Sales Mgr.—F. T. Thiets 
Pur. Agt.—R. J. Twiss 


compression, 


@ Indicates Advertiser. 
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Sperzel Co., Minneapolis 
Presses: 4-42" x 36" 
Pres. & Pur. Agt.—M. J. McCabe 
V. Pres.— A. Deinard 
Sales Mgr.—H. H. Reinhard 


MISSOURI 


Hanley Plastics Company, St. Louis 

Types of molding done: hand lay-ups, 
matched metal die, etc. Steel, plaster, 
epoxy, etc. 

Presses: 1 compression press, 
bed, 22 ton, daylight 
presses. 

Size of flat laminate sheet: Laboratory: 10" 
os? 

[Type of resins and reinforcements used: 
fibrous-glass reinforced polyester, 
fibrous-glass reinforced epoxy, and 
isocynate foams. 

Type of fabrication: product development 
and pilot runs by compression mould- 
ing, hand lay-ups etc. 


+s oa° 
15"; misc. 


Kelley, George A., Fredericktown 
Type of fabrication: centerless grinding 
screw machine parts formed extrusions 
punching etc. 
Personnel: see p. 1092 


Kopplin Molding Corp., St. Louis 
Types of molding done: polyester, glass 
Presses: 875 to 200 ton, 20-36" daylight 


Regal Plastic Co., Kansas City 
Type of molding done: bag molding, hand 
lay-up, gunk, matched metal dies. 
Presses: 3 Hydraulic presses: 48 x 42, 72" 
daylight; 30" x 30", 72" daylight; 18" 
x 16", 24" daylight. 
Type of resins and reinforcements used: 
polyester, fibrous-glass, epoxy, sisal. 
Number and sizes of preformers: 1-48" 
preformer. 
Type of fabrication: all kinds. 
Pres., Chairman of Board of Directors & 
Sales Mgr.—J. S. Kivett 
V. Pres. & Chief Engr.—N. D. Gallagher 
Asst. Sales Mgr.—W. L. Short 
Pur. Agt.—Paul E. Snow 


NEBRASKA 


Kerr, R. W., Plastic Co., Hastings 

Types of molding done: matched metal molds. 

Presses: 3-up to 35" x 46" platen size 
with 16" stroke. 

Size of flat laminate sheet: 18" 
thermoplastic 

Type of resins and reinforcements used: 
most all types. 

Type of fabrication: most all types. 

Personnel; see p. 1092 


x 24" 


Kerrco Products, Liacoln 

Types of molding done: Matched steel molds 

Presses: 3-up to 35" x 46", 26" daylight 
opening. 

Type of resins and reinforcements used: 
polyesters and epoxies, glass and 
sisal. 

Type of fabrication: all types. 

Personnel: see p. 1092 


Omaha Plastics Co., Omaha 

Types of molding done: expoy casting, 
aluminum molds. 

Type of resins and reinforcements used: 
epoxy, fibrous-glass, cloths, mats and 
dacron. 

Pres. & Pur. Agt.—-George D. Kahn 
V. Pres.—Jewel K. Kahn 


Complete addresses of companies listed appear on pp. 


NEW HAMPSHIRE 


Keller Products, Inc., Manchester 

T ypes of molding done: fabricator. 

Continuous Laminating: 4' x 10'. 

Types of resins and reinforcements 
polyesters. 

Type of fabrication: laminating large build 
ing panels. a 

Personnel: see p. 1092 


used 


NEW JERSEY 

American Molded 

Paterson 

Types of molding done: hand open lay-up 
of large parts on fibrous-glass reinforce, 
plastic molds; vacuum & match meta! 
molding. 

Presses: 3 presses (2-6' x 1'=2' day. 
light); (1 2° x 2*=2° daylight) 

Type of resins and reinforcements usej: 
polyester, epoxy with fibrous-glass, 
cotton, asbestos and sisal] fibre. 

Type of fabrication: all types of fabrics. 
tion, specialize in large parts. 

Pres.—S. Quent zel 
Secy. & V. Pres.—H. Quent ze! 


Fiberglass (Co, 


Carpenter, L. E., & Co., Wharton 
Continuous laminating: 56" finished width 
thickness-various. 
Type of resins and reinforcements used: 
polyvinyl chloride. 
Type of fabrication: conversion. 
Pres.—George Lucas, Jr. 
V. Pres.—J. V. Medici 
Sales Mgr.—John Foster 
Pur. Agt.—Arthur W. Mitchell 


Electronic Mechanics, Inc., Clifton 
Types of molding done: compression on 
glass bonded mica steel; both lami- 
nate and custom molding. 
Size of flat laminate sheet: 14" x 19", 19 
x 29. 
of fabrication: complete machine 
shop for all types fabrication on glass 
bonded mica. 
Pres.—D. E. Replogle 
Treas. & Pur. Agt.—N. E. Brown 
Sales Mgr.—J. E. Nester 


Type 


Gomar Mfg. Co., Inc., Linden 
Continuous laminating: 54" with 0005 to 
030 paper, cloth plastics. 


Hunten Plastics Co., Englewood 
Type of fabrication: thermo plastic only. 
Pres. & Sales Mgr.—Charles H. Hunton 
V. Pres.—Frank J. Van Segvelt 
Pur. Agt.——Frank J. Van Segvelt 


Jersey Plastic & Die Casting Co, 
Irvington 

Types of molding done: fibrous-glass rein- 

forced polyester 

Pres.—Patrick B. Zazzara 
Gen. Mgr.—Nicholas L. Zazzara 
Sales Mgr.—Berkeley A. Cater 
Pur. Agt.—Jos. Circhirillo 


Plastic Laminating Corp., Vaux Hall 
Presses: 2-24 x 26, 1-24 x 54, 1-38 x 48. 
Size of flat laminate sheet: 24 x 26, 4: 
31, 24 x 42, 24 x 48, 24 x 54, 38 x 48. 
Personnel: see p. 1092 


®Polyplastex United, Inc., Union 
Presses: 1 press; platen area-48" x 96") 
daylight space 3". 
Size of flat laminate sheet: 48" x 96". 
Continuous laminating: width 60", thick 
ness .025" use paper, glass & cloth. 
Personnel: see p. 1106 
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Spiral Glas Pipe Co., New Brunswick 
Continuous laminating: continuous pipe 
laminating. 


of resins and reinforcements used: 
reinforced DAP 


Types 
fibrous-glass 
polyesters. 

Type of fabrication: tubular goods. 


Personnel: see p. 1092 


Springfield Fabrications, Inc., Spring- 
field 

Type of fabrication: thermoplastic compo- 

nents made to customers’ specifica- 

tions. 

Pres.—Henry F. Colvin 

V. Pres. —Esther F. Colvin 

Secy.—Tzeas.—Samuel H. Friedman 

Pur. Agt.—J. F. Sweeney 


Winner Mfg. Co., Inc., Trenton 

Molding: Matched die, pressure bag, 
vacuum; molding on steel, alum, 
plastic dies. 

Type of resins and reinforcements: glass, 
vegetable, synthetic with polyester 
and epoxy. 

Number and size of preformer: 1-48" 

Fabrication: all 

Pres.—I. M. Scott 

V. Pres.—H. L. 
wald I 

Pur. Agt.——-D. A. White 


Darby and J. Rosen- 


NEW YORK 
DuBois Plastic Products, Inc., Buffalo 


Types of molding done: custom molding, 
premix materials, matched metal molds. 
Presses: 1-48" x 84" x 53” daylight, l- 
44" x 46" x 39" daylight, 1-40" x 40" 
x 40" daylight, 1-36" x 43" x 38%," 
daylight, 1-24" x 24" x 36" daylight, 
1-20" x 20" x 30" daylight. Total 6 
presses. 
Pres.—N. J. Taylor 
V. Pres. & Gen. Mgr.—R. A. Bright 
Sales Mer.—J. H. Ehrhardt 
V. Pres. —W. F. Sterne 
Pur. Agt. & Asst. Gen. Mer.—R. V. Shear 


Durable Formed Products, Inc., New 
Y ork 
Types of molding done: pre-impregnated 
fibrous-glas, low pressure molding. 
Presses: 3 presses, size of platen 36" x 
36", stroke 18" 
Pres.——Vito A, Tanzi 
V. Pres.—-Robert A. Gerardi 
Sales Mgr.—Allan M. Selig 
Pur, Agt.—-Thomas McManus 


Emerson Plastics Corp., Bronx 
Type of fabrication: precision fabricator of 
all plastic materials. 
Pres.—W. Elsfelder 
V. Pres. —I. Elsfelder 
Sales Mgr.—A. Margosian 
Pur. Agt.—D. Singer 


Fairchild Guided Missiles Div., Fair- 
child Engine & Airplane Corp., 
Wyandanch 

Types of molding done: vacuum bag, auto- 
clave, matched die, mandrel winding 
and premix. 

Presses: (7) presses-maximum size 84" x 
48" x 56" daylight, 250 tons with 
heated platens. 

Size of flat laminate she et: Up to 48" x 84". 


@ indicates Advertiser. 


Type of resins and reinforcements used: 
polyester, epoxy, & phenolic resins 
with glass fabrics, mats rovings & 
chopped fibers. 

Type of fabrication: missile and aircraft 
structural components, containers, 

and pressure vessels. 

Gen. © ee b. A. Speakman 

Pur. Agt.—G. J. Ryan 

Mer. Plastics—C. R. Lemonier 


American Combining Corp., Rockaway 
Beach (New Jersey) 
Continuous laminating: 20 Mil., cloth. 
Type of resins and reinforcements used: 
vinyl, cellulose. 
Personnel: see p. 1106 


American Hard Rubber Co., New York 

Types of molding done: preform molding, 
quick molding matched metal steel 
molds. 

Presses: see compression press equipment 
list. 

Type of resins and teinforcements used: 
glass and cellulosic fibers polyester 
and phenolics. 

Number of preformers: 3 large 

Type of fabrication: all normal punching 
cementing and assembly operations. 

Pres.—V. T. Norton 
V. Pres. & Sales—Roland Reppert 
Pur. Agt.—V. E. Culver 


Atlas Plastics, Inc., Buffalo 
Types of molding done: contact mandrel 
wrap, vacuum bag & matched die mold- 
ing; plaster, wood aluminum and 
steel molds. 
Presses: 6 up to 24" x 24", 20" daylight. 
Size of flat laminate sheet made, if any: 
24 x 24 
Type of resins and reinforcements used: 
polyester & epoxy (resins), glass 
fabric, mat and rovings, (reinforce- 
ment). 
Pres.—H. S. Nathan 
V. Pres.—J. H. Nathan 
Sales Mer.—D. L. Thomas 


Castle Plastics, Inc., New York 
Number and size preformers: 2 stokes 
model T x 
Pres. & Sales Mgr.—C. V. Flynn 


Cheslam Corporation, Yonkers 
Continuous laminating: paper 40" wide, 
cellophane 40" wide. 


Du Verre, Inc., Buffalo 

Types of molding done: Tubes, special 
shapes. 

Types of resins and reinforcements used: 
polyester, epoxy resins, fibrous-glass, 
Synthetic fiber reinforcements. 

Type of fabrication: custom fabrication of 
duct systems, hoods, tanks, special 
shapes. 

Personnel: see p. 1092 


Glasply Corp., Mount Vernon 

Types of molding done: convolute tubing- 
matched dies hand lay-up bag molding. 

Presses: 1-18" x 24" press. 

Size of flat laminate sheet: 58" max. width 
x 20 ft. max. length. , 

Types of resins and reinforcements used: 
polyester, epoxy, fibrous-glass, paper, 
premix. 

Type of fabrication: machining & assembly 
to close tolerances. 

Personnel: see p. 1092 


Herblin Corp., Glen Cove 

Types of molding done: hand lay-up. 
vacuum bag, press fiber glass, epoxy, 
Aluminum. 


REINFORCED PLASTIC PROCESSORS 


Presses: 6-24 x 36, 48 daylight. 

Type of resins and reinforcements used: 
epoxy Polyester, glass, orlon, dacron, 
sisal. 

Type of fabrication: protypes-production 
runs radomes, boats etc.; specialize 
in large items. 

Pres. & Pur. Agt.—G. B. Herblin 
V. Pres.——C. V. Herblin 
Sales Mgr.—W. L. Herblin 


@insulation 

Brooklyn 

Types of molding done: compression & 

transfer hand, semi-auto and automatic 

Size of flat laminate sheet; 18" x 24" school 
desk tops melamine surface 


Manufacturing Co., Inc., 


Marbek, Inc., Brooklyn 
Continuous Laminating: cloth and paper all 
widths up to about 57" all thicknesses. 

Personnel; see p. 1106 


Plastic Center, Rochester 
Type of fabrication: plexiglas & phenolic 
fabrication. 
Personnel: see p. 1093 


Plasti-Vue, Whitestone 

Type of fabrication: vacuum forming, blow- 
ing, drawing precision machining, 
forming of sheets. 


Rudd Plastic Fabrics Corp., Brooklyn 

Types of molding done: press polishing. 

Size of flat laminate sheet: 24" x 54" 

Continuous laminating: cloth & paper to 
vinyl 54" wide up to 40 gauge. 

Type of resins and reinforcements used: 
vinyl chloride, styrene copolymers. 
Type of fabrication: calendering laminating, 

embossing, & press polishing and 
printing 
Personnel: see p. 1106 


Schori Process Division of Ferro-co. 
Corp., Long Island City 
['ypes of molding done: wet lay-up on male 
or female molds of wood, plaster, 
metal, reinforced polyester. 
Size of flat laminate sheet: 50" x 152" any 
thickness. 

Continuous laminating: 44" wide up to 
1/16" thick paper, glass, or cloth. 
Type of resins and reinforcements used: 

polyester & epoxy resins, glass, 
dynel, cotton, etc. 
Type of fabrication: reinforced plastics, 

wet lay-up and secondary bonding. 

Pres.—Kenneth Carroad 

V. Pres.——Gunhilde Carroad 

Sales Mgr.—Bernard Goldberg 

Pur. Agt. & Plant Mgr.—Morton J. Gurdin 


Silicone Insulation, Inc., Bronx 
Types of molding done: matched metal 
molding of insulating & other shapes. 
Presses: 20 to 40” x 40" 
Size of flat laminate sheet: 36" x 36". 
Type of resins and reinforcements used: 
silicone, polyester, epoxy, melamine, 
phenolic glass cloth Mat, glass fibres. 
Type of fabrication: insulating shapes, slot 
wedges, coil bobbins, core tubes and 
parts to print. 
Pres.—W. Elsfelder 
V. Pres. & Sales Mgr.—-A. Margosian 
Pur. Agt.——-D. Singer 


Starlite Plastic Co., Kenmore 

Types of molding done: compression & 
hand lay-up plastic plaster & steel 
mold. 

Presses: 3-36" x 72" 





REINFORCED PLASTIC PROCESSORS 


of resins and reinforcements used: 
polyester resin, glass flock reinforce- 


Type 


ment. 
Pres.—A. Bonk 
V. Pres.—S. Bonk 
Sales Mgr. & Pur. Agt.—S. Weir 


Superior Laminating Co., New York 
Presses: 1 Press 6 x 9 platen, Daylight 
space 1" on each of 2 platens 

Size of flat laminate sheet: 5" x 8" 

of fabrication: Acrylic-sanding, pol- 
ishing, drilling, laminating, cutting, 
spindle carving, internal carving 
Personnel: see p. 1093 


[ype 


Syracuse Ornamental Co., Syracuse 
Types of molding done: compression 
matched & metal molds. 

of resins and reinforcements used: 
polyester, glass. 
Number and sizes of preformers: 1-3 ft. Dia. 

Pres.—A. E. Holstein 

V. Pres.—P. M. Holstein 

Sales Mgr.—R. A. Holstein 

Pur. Agt.—M. F. Clark 


[ype 


Syracuse Plastic Molders, Syracuse 
Type of fabrication: vacuum forming 1-48" 
x 96" twin table vacuum forming l- 
36" x 24" single. 
Pres.—Joseph R. Falcone 
V. Pres.—Anthony Falcone, Jr. 


TMC Industrial Corp., Mamaroneck 
Types of molding done: low and contact 
pressure, using aluminum, plastic, 
wood & plaster molds; vacuum bag 
mold molding; hand lay.up molding. 

of resins and reinforcements used: 
polyester, epoxy, glass fiber rovings: 
mat, and glass cloth. 
Type of fabrication: development-pr ot otypes 

& production of all size products. 

Pres. & V. Pres.—W. L. Deans 

Pur. Agt.——T. McWaters, Jr. 

Mer. Plastic Div.—A. Mills 


Type 


United Mask & Nov. Co. Inc., Glendale 
of fabrication: vacuum forming: 8 

machines up to 48 x 96" 

Pres.—Elwood Pamatat 

V. Pres., Sales Mgr. & Pur. Agt.— 
Clinton Pamatat 


Type 


NORTH CAROLINA 


Southern Plastics Engineering Corp., 
Greensboro 
Number and sizes of performers: 1—12 ton. 


OHIO 


Armored Plastics Co., Div. of Globe 
Wernicke Industries, Inc., Toledo 
Type of molding done: mat & preformed 
molded parts in matched metal molds. 
Presses: 1-60" + 84", 4° strokes, 84" day- 
light, 2-60" +42", 4° strokes, 7° day- 
light. 
Types of resins and reinforcements used: 
glass fibers. 
Preformers: 2-4", 1-36" 
Type of fabrication: molded parts, punch, 
press & assembly. 
Pres.—Wm, D. Hohn 
Exec. V. Pres.— Joseph F. Howard 
Mgr., Plastics Div.—Robert S, Beverlin 
Sec.—Wayne H. Patterson 
Pur. Agt.—-Walter J. Todd 


@ Indicates Advertiser. 
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@Barren. J. E., Plastics, Inc., Cincinnati 


No. of Presses, platen area, daylight space: 

2 presses, 20x42 area, 2" daylight. 

6 platens in one press, 8 in the other. 

Size of Lam. Sheet: 20x24. 

Resins and reinforcements used: butyrate, 
wire reinforced. 


Baxter Co., Cincinnati 
Type of fabrication: acrylic, vinyl acetate 
co polymer, polyethelene. 
Pres. & Treas.—J.E. Baxter 
V. Pres. & Secy. —Robert Stern 
Pur. Agt.—John Helgesen 


Cincinnati Development & Mfg. Co., 
Cincinnati 
Presses: 1-50 ton, 1-30 ton. 
Size of flat laminate sheet: 24" x 38", 10" 
x 36". 
of resins and reinforcements used: 
fibrous-glass, polyester resin. 
Type of fabrication: stamping, shearing, 
drilling, sawing, grinding, milling. 
Pres. William H. Mooney 
Exec. V. Pres. & Sales Mgr.—wWilliam M. 
Mooney 
Pur. Agt.—Edmund D. Mooney 


Type 


Francis Industries, Pataskala 

Types of molding done: press, wet lay-up, 
premix. 

Presses: 6 presses, to 50 tons, special 
design. 

of resins and reinforcements used: 
epoxy, polyester, alkyd, phenolic, 
glass, nylon. 
Type of fabrication: as required. 


Type 


®@General Tire and Rubber Co., Akron 


Types of molding done: matched metal 
molds 

Presses: 50 presses: 30" x 30" up to 48" x 
108", up to 30” daylight. 

Type of resins and reinforcements used: 
polyester, epoxy, glass, sisal. 

Number of sizes of preformers: 5 up to very 
large. 

Type of fabrication: custom 

Personnel: see p. 1085 


Glastic Corp., Cleveland 

Types of molding done: flat sheet and pre- 
mix. 

Presses: 12 

Size of flat laminates sheet: 36 x 72". 

Type of resins and reinforcements used: 
polyester, fibrous-glass. 


Greene, Ray, & Company, Toledo 
Presses: 3-18 x 80, 16x 16, 12 x 48. 
Types of resins and reinforcements used: 
polyester & epoxy glass & asbestos. 
Type of fabrication: 
Large objects. (Boats etc. to 40"). 
Personnel: see p. 1093 


Heil Process Equipment Corp., Cleve- 
land 
Size of flat laminate sheet: 36" x 96", 48" 
x 96". 
Type of resins and reinforcements used: 
polyester, glass epory glass. 
Type of fabrication: industrial equipment 
ventilating ducts, tanks, trays. 
Pres .—C. E. Heil 
V. Pres.—E. W. Vereeke 
Sls. Mer.—D. E. Holmgren 
Pur. Agt.—G. C. King 


Plastic Parts Corp., Maumee 
Types of molding done: matched die and 
vacuum bag, using plastic or metal 
dies. 
Pres.—W. F. Broer, Jr. 
V. Pres.—D. L. Lambert, Jr. 


Plastic Products 
Heights 

Types of molding done: custon 
matched metal. 

Hesses: 2 presses with 20" x 20’ 

18" daylight: 2 with 30" x 36 

30" daylight: 2 with 50" x 50’ 

36" daylight. 

of resins and reinforcements use; 
polyester resin, fiberglass rei; ; 
ment. 

Number and sizes of preformers: 
former, 1-48" preformer, 
former. 

Personnel: see p. 1105 


Corp., 


Type 


force. 


L=3 6" Dre. 
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®@Plastic Research Products, Diy, oj 
Grimes Mfg. Co., Urbana 
Types of molding done: compression and 
transfer. 
Presses: 50 
Types of resins and reinforcements used: 
prepared molding compounds (plaskon 
Esterine, Glaskyd, etc.) ; 
Number and sizes of preformers: 6 preform. 
ers up to 50 ton. 
Personnel: see p. 1086 


© Structurlite Plastics Corp., Hebron 


Types of molding done: glass reinforced 
plastics, preform, premix and silicone. 

Presses: 16 presses: ranging from 25 
560 ton cap. with platen areas from 2' 
up to 6" x 6'. Daylight space from 24 
to 94". 

Type of resins and reinforcements used: 
polyester and silicone resins. Glass 
roving and mat. 

Number and sizes of preformers: |-24' 
automatic, 1-30" automatic, 1-6" dia 
turntable and 4-30" dia. turntable. 

Type of fabrication: punching, cementing 
and assembly. 

Pres.—Charles D. Jones 

V. Pres. & Sales Mgr.—Robert E 
Griffith 

Pur. Agt.—L. R. Rose 


OKLAHOMA 


Fibercast Corp., Sand Springs 

Types of molding done: pipe fittings, 
matched die molding, epoxey & poly- 
estine, molding gunks. 

Presses: 3-25 ton each, 18" x 18" x 18". 

Type of resins and reinforcements wed: 
epoxy, resins and hardners, glass 
fibers. 

Type of fabrication: patented centrefugel 
casting of pipe & tube 2 3/8" OD, 
Te. GOB. se OCD. <2!’ 
lengths. Pipe fabrication to suit. 

Pres .—George McC uskey 
V. Pres.—Dr. Karl Fetters 
Sales Mgr.—Jerry Hutchison 
Pur. Agt.—Jack Woods 


PENNSYLVANIA 


@ American Insulator Corp., New Freedom 
Types of molding done: press molding, vac- 
uum bag molding, hand ley-up, pre-mix 
molding-matched metal, single member 

sheet metal, wood plastic molds. 


Complete addresses of companies listed appear on pp. 1123-1149 





Deegses: 1-40 ton 48” x 72" platen, 72" 

daylight, 1-80 ton 48" x 78" platen, 
72" daylight, 1-100 ton 48" x 48” 
platen, 108" daylight, 1 turner pre- 
former. 

Size of flat laminate sheet made: 36" x 52" 
in thickness from %" to 4". 

Types of resin used: polyester, epoxy fiber- 
glass chopped strands, roving, mat, 
woven cloths, sisal chopped fibers. 

Number and size of preformers: 1 turner 
preformers. 

Type of fabrication you do: sawing, routing, 

: grinding, drilling, rivetted and bonded 
assemblies, silk screening and spray 
painters. 

Personnel: see p- 1087 

@Consolidated Molded Products Corp., 

Scranton 

Types of molding: reinforced glass fiber, 
steel and aluminum matched metal 
molds. 

Presses: 8 low pressure presses up to 200 
tons: up to 60" x 84" platen: 84" day- 
light. 

Personnel: see p. 1087 


Curry Arts Molding & Laminating Co., 
Scranton 
Types of molding done: compression mold- 
ing, chromium plated stainless steel 
molds. 
Presses: One; area 36" x 38", 4 openings, 
2 3\" daylight ea. opening. 
moot Size of flat laminated sheet: 21 x 25". 
fron 2" Type of fabrication: forming, machining, 
rom 24 assembling, etc. 
Personnel: see p. 1087 


on 
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@Erie Plastics Co., Div. of Erie tron & 
Supply Corp., Erie 

Presses: 1=4", 1-2", 1-3% 

Type of fabrication: reprocessing and pellet- 
izing of thermoplastic materials; also 
custom extrusion. 

Pres., Sales Mgr. & Pur. Agt.—-Edward 
A. Zacks 


1=24' 
6" dia 
le. 


menting 


Halsey, Inc., Scranton 

Types of molding done: compression & 
transfer. 

Pres., Sls. Mgr. & Pur. Agt.—Halsey J. 
Sorrell 

V. Pres.—C. W. Hupfer 


Hays Mfg. Cos, Erie 
Types of molding done: compression. 
" Size of flat laminate sheet: 36" x 48". 
‘ittings, Type of resins and reinforcements used: 
& poly- (polyester, phenolic, epoxy) glass, 
cloth, etc. 
Pres.—W. H. Forster 
V. Pres.—J. D. Clemens 
Sls. Mgr —H. H. Clemens 


McClarin Plasties, New Oxford 
Types of molding done: low pressure lami- 
nates hand lay-up. 
Type of resins and reinforcements used: 
polyester resin, glass reinforcement. 
Type he fabrication: products from plexi- 
glas. 
Pres. & Pur. Agt.——C. G. McClarin 
V. Pres. & Sales Mgr.—-R. G. Meckley 


Mechtronics, Philadelphia 


Types of molding done: hand lay-up & 
Vacuum Bag 
Size of flat laminate sheet: 4 x 12 ft. 


@ Indicates Advertiser. 


® Scranton 


of resins and reinforcements used: 
polyester, epoxy, resins, glass & misc. 
reinf. 
Pres.—Semond Levitt 


Type 


Molded Fiber Glass Tray Co., Lines- 
ville 

Types of molding done: compression 
molding matched metal molds. 

Presses: 14 presses: 1-40" x 48", 61" day- 
light: 9-32" x 36, 38" daylight: 4-20" 
x 20", 28" daylight. 

Types of resins and reinforcements used: 

polyester resin, fiberous-glass & sisal 

reinforcements. 

of fabrication: materials handling 

trays, boxes, wire spools and pallets. 

Pres. & Pur. Agt.—A. W. Levenhagen 

V. Pres. & Sales Mgr.—J. W. Moore 


Type 


@ Perry Plastics, Inc., Erie 


Types of molding done: steel and aluminum 
molds, pre-mix and mat molding. 
Presses: 1-36" x 24", 24" daylight: 1-24" 
x 20", 20" daylight: 1-48" x 48", 30" 
daylight. 
Size of flat laminate sheet: 48 x 48 
Type of resins and reinforcements used: 
polyester, phenolic resins, fiberous- 
glass and sisal reinforcements. 
Pres .—Jerry V. Stokes 
V. Pres. & Treas.—H. H. George 
Sales Mgr.—S. C. Seley 
Pur. Agt.——H. K. Siegmund 


Raybestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim 

Types of molding done: compression mold- 
ing using matched metal molds. 

Presses: variety of presses ranging from 
6" x 6" up to 3 ft.x 3 ft. with 3 ft. 
daylight space. 

Type of-resins and reinforcements used: 
asbestos & glass reinforcements with 
phenolic, silicone, epoxy and poly- 
ester. 

Type of fabrication: flat to complex parts 
where high strength and extreme heat 
resistance are required. 

Pres.—J. F. D. Rohrbach 
V. Pres.—O. H. Cilley 
Product Mgr.—D. V. Rosato 
Pur. Agt.—W. R. Bitzer 


Resolite Corporation, Zelienople 

Types of molding done: low pressure, 
corrugated Al molds. 

Size of flat laminate sheet: max. size 42" 
$i. 

Type of resins and reinforcements used: 
polyester and fiberous-glass mat. 

Type of fabrication: polyester fiberous-glass 
reinforced translucent sheets. 

Pres .—Elwin G. Smith 
Exec. V. Pres.—Kenneth H. Beer 
Sales Mgr.—Bernard E. Magette 
Pur. Agt.—Joseph Morgan 
Plastic Laminating Corp., 
Scranton 

Presses: 20" x 25; 36" x 48"; 50" x 108". 

Size of flat laminate sheet: same as press 
sizes above. 

Type of resins-and reinforcements used: 
vinylite, acetate, butyrate, polyethy- 
lene, acrylic, PVC and styrene. Glass 
etc. 

Personnel: see p. 1107 


Sealview Plastics, Inc., Wayne 

Types of molding done: custom molding, 
press, bag and hand lay-up. 

Presses: 3-100 ton, 30 x 40 platen, 60" day- 
light: 1-100 ton, 38 x 72, 10" daylight; 
1-50 ton, 30 x 30, 40" daylight. 


REINFORCED PLASTIC PROCESSORS 


Size of flat laminate sheet: up to 38" x 
1s". 

of resins and reinforcements used: 
polyesters and epoxies. 
Number and sizes of preformers: 1-4" x 5‘, 
1-6' x 6°. 

of fabrication: corrugated step-lap, 
decorative architectural, large small- 
run structures, prototypes 
Pres .-R obert C. Watson 
V. Pres. & Treas.—High H. Aiken 


Type 


Type 


Strick Plastics, Perkosie 
Types of molding done: compression, hand 
lay-up. 

Presses: 1-55" x 105", 14"; 2-12" x 12", 
20"; 1-18" x 116", 24" 

of flat laminate sheet: 50" x 100" 
thickness 1/32 to 2". 

of resins and reinforcements used: 
polyester resins, glass cloth & glass 
mat. 

of fabrication: punch, shear, drill, 
rout, grind. 
Personnel: see p. 1093 


Size 


Type 


Type 


Synthane Corp., Oaks 

Types of molding done: compression. 

Presses: Over 50 of many sizes & types. 

Size of flat laminate sheet: 005" to 8" 
thick, 36" x 36", 72" x 36", 96" x 24". 

Types of resins and reinforcements used: 
phenolics, melamine, epon-silicone, 
dap cellulose paper & fabric-glass, 
fabric glass mat, cotton mat, asbestos 
paper and fabric, orlon, nylon fabrics. 

Number and sizes of preformersL 2 

Type of fabrication: complete facilities for 
complete fabrication service 

Personnel: see p. 1093 


Washington Plastics Co., Sharon 
Presses: 1. 
Size of flat laminate sheets: 8 x 10. 
Whether glass, paper or cloth, paper-cloth, 
etc. 
Type of laminating: pictures on wood ao 
paper, etc. 
Personnel: see p. 1093 


RHODE ISLAND 


Anchorage Plastics, Inc., Warren 

Types of molding done: fiberglass pre- 
preg. mat and cloth polyester. 

Presses: 30 x 36 platen, 50 ton 2 ft. day- 
light adjustable pyrometer heat con- 
trol electric heater steel molds. 

Type of resins and reinforcements used: 

mat pre-preg and glass cloth polyester 

resins. 

of fabrication: hand lay-up and 
compression also vac press molding. 
Personnel: see p. 1088 


Type 


TENNESSEE 


National Plastics, Inc., Knoxville 

Types of molding done: reinforced pre- 
impregnated glass mat with matched 
molds. 

Presses: 2-26" front to back, 31" left to 
right, 47° daylight; 2-25" front to 
back, 26" left to right 36" daylight; 
2-24" front to back, 25" left to right 
24" daylight. 

Pres.—Chris Van Deventer, III 

V. Pres. in charge of Sales—cCharles L. 
Yeomans 

V. Pres. in charge of operations——M. T. 
Victor 





REINFORCED PLASTIC PROCESSORS 


TEXAS 


Lone Star Plastics Co. Inc., Fort 
Worth 
Types of molding done: high and low 
pressure matched die molding, bag 
molding, contact lay-up. All type 
molds used. 
1-30" x 48" x 18"; 1-12" x 18" x 
1-40" x 60" x 14"; 1-12" x 15" 
1-24" x 24" x 20"; 2-8" x 10" 


Presses: 
18"; 
x 18"; 
my 10". 

Size of flat laminate sheet: 48" x 144". 

Type of resins and reinforcements used: 

polyester & epon resins with fibrous- 

glass; also silicone & resins & 

silastic. 

of fabrication: do all types low 

pressure bag or contact molding with 

wet lay-up or preimpregnated mate- 

rials. Specialize in industrial appli- 

cations. 

Pres.—Melvin Hare 

V. Pres. —E. H. Swazey 


Type 


Polymer Engineering Corp., Houston 
Types of fabrication: contact pressure and 
bag molded laminates with polyester 
and epoxy resins, glass and other re- 
inforcements. 
Pres.—John Belding 
Vice Pres. & Gen. Mgr.—R. P. Bailey 
Sec. & Treas.——R. H. Hughes 
Pur, Agt.—Alexander Brown 


Texas Glass Fiber Corp., Grandview 
Types of molding done: boat hulls, hand 
lay-up, plastic molds. 
Type of resins and reinforcements used: 
polyester, glass fiber. 
Pres.—W, E. Hutton-Miller 
V. Pres.—Charles E. Martens 
Pur. Agt.—W. C. Ward 


VERMONT 


Newport Plastics Corporation, Newport 
Types of molding dore: low pressure with 
special collapsible molds of metal, 
plastic etc. 
Presses: 17 special designed presses. 
Type of resins and reinforcements used: 
polyester, epoxies, and polyurethane. 
Type of fabrication: insulated cold food 
containers for airlines. 
Pres.—J. R. Audet 
Pur. Agt.—Paul Beaudry & 
Douglas 


Lloyd 


VIRGINIA 


Hafleigh & Company, Buchanan 

Types of molding done: steel-matched. 

Type of resins and reinforcements used: 
polyesters. 


Universal Moulded Products Corp., 


Bristol 


Types of molding done: metal molds used 


autoclave molding, vacuum blanket 
molding, matched metal die molding, 
compression molding. 

Presses: see compression presses in first 
column. 

Type of resins and reinforcements used: 
polyesters, phenolics, silicones and 
epoxies, reinforcement; glass or 
asbestos fibers or cloth, and mats. 

Number and sizes of preformers: 1-36", 
1-72". 

Type of fabrication: autoclave molding, 
vacuum blanket molding, matched 
metal die molding, compression 
molding, tube rolling, machining. 

Personnel: see p. 1089 


WASHINGTON 
A & B Plastics, Seattle 


Type of resins and reinforcements used: 
epoxy & polyester 
Type of fabrication: custom body & boat 
repairs 
Pres., Sales Mgr. & Pur. Agt.—C. A. 
Weaver, Jr. 


Allied Mfg. Co., Seattle 
Types of molding done: all types glass 
reinforced molding steel molds. 
Presses: 2-300 T., 32" x 36" platen 24" 
daylight 
Pres.—C. A. Stone 
V. Pres. & Treas.—B. Wallace 


Everlite Corp., Seattle 

Types of molding done: continuous lami- 
nating, flat and corrugated, also 
special shapes. 

Size of flat laminate sheet: 45" x 144". 

Continuous laminating: 45" x 4" thick max. 
glass cloth & mat also special combi- 
nations. 

Type of resins and reinforcements used: 
polyester glass-rayon, cloth paper. 
Type of fabrication: proprietory skylites & 

suspended ceiling systems. 
Pres.—Robert H. Anderson 
V. Pres. & Pur. Agt.—Alva L. Strope 
Sales Mgr.—Kenneth R. Anderson 


Pacific Plastics Co. Inc., Seattle 


Types of molding done: hand lay-up of 
duct of any shape 


Presses: 28 x 28=-4' daylight 100 ton; 6 x 
40-5’ daylight 150 ton; 42 x 9% « 
200 ton; 6’ daylight; 30 x 48-30" day. 
light 200 ton. 

Size of flat laminate sheet: to order. 

Continuous laminating: mfg. tank boats. 
printed circuits, etc. 

Types of resins and reinforcements use; 
all types. 

Number and sizes of preformers: cen 
handle 48 x 48" x 48 preform. 

Personnel: see p. 1089 


WISCONSIN 


Northern Plasties Corp., La Crosse 
No. of presses, platen area, and daylight 
4 presses 
Size of flat lam. sheets: 39" x 47", 39" 
41" 
Whether paper, glass or cloth: all three. 
Fabrication: all laminated and post forme; 
laminated parts. 
Sales Mgr.—Ray B. Haugen 


Lewis, G. B., Company, Watertown 

Types of molding done: matched metal 
dies of meehanite, forgings and too! 
steel, custom molding of preform and 
premixed parts. 

Presses: 8 from 5 to 250 tons, up to 49" 
x 96", 84" daylight, 66" stroke. 
Type of resins and reinforcements used: 

polyester and epoxy resins, glass 
fiber and asbestos reinforcements. 
Number and sizes of preformers: 6 
Type of fabrication: custom and proprie- 
tary products. 
Pres.—G. Gordon Frater 
V. Pres. & Sls. Mgr.—Milton A. Frater 
Pur. Agt.—Arthur J. Killian 


Weber Plastics, Inc., Stevens Point 
Types of molding: expandable polysty- 
rene, special molds designed fo 
above process. 
Presses: 1-24" x 24", 20" daylight, 1-10" 
x 20", 14" daylight 
Pres..—_E. C. Wotruba 
V. Pres.—M. E. Sorensen 


ENGL AND 


@ Microcell, Ltd., London 

Types of molding done: hand lay-up, rubber 
bag, matched tool. 

Presses: 3 large, presses: 
8 daylight. 

Size of flat laminate sheet: up to 8’ x 4’. 

Continuous Laminating: 6' wide x 1/8" 
thick, glass fiber. 

Type of resins and reinforcements used: 
polyester, epoxides, phenolic glass 
cloth, mats, asbestos, cellulonics. 

Number and size of preformers: 3 up to 20 
sq. ft. preform area. 

Personne}: see p. 1094 


8 x4 with 





PLASTIC SHEET FORMERS 
(FORMING and DRAWING of THERMOPLASTICS) 





CALIFORNIA 


Art Plastics Mfg. Co., Los Angeles 
Pres.—R. R. Connel 
V. Pres.—Henry Connell 
Sales Mgr.—F rank Brown 
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Blackman Plasties, Inc., Culver City 


Pres .—Horace Blackman 
V. Pres. & Pur. Agt.—Camille Castaing 
Sales Mgr.—Ear! Waynick 


Chemtron Fiber Glass Co., E] Monte, 
Personnel: see p. 1090 


Crowl, Charles, Company, £1 Monte 
Pres. & Owner:—Charles A. Crow! 
Sales Mgr.—Robert K. Buffington 
Pur. Agt—Jean R. Blakist me 


Engineering Plastics Co., Pasaden 
Owner & Sls. Mgr.—W. Kenneth Peasley 
Pur. Agt.—Jay L. Weight 


Complete addresses of companies listed appear on pp. 1123-1149 





General Fibre Ince Div. of General 


Plastics Corp-, Los Angeles 
Pres.—Fausto M. Ricci 
V. Pres.—Joseph H. Kingsley 
ae Pacific Plasti-Fab Corp., San Carlos 
Pres.—F A. Martin, Jr. 
_ Sales Mer-—John P. Slattery 
Pur. Agt-—D. Bradley 
Can- 
Plastic Age Sales, Inc., San Fernando 
Personnel: see DP. 1090 


Plastic Model Engineering Co., Van 
sse Nuys 
Pres. —Edward F. Broeski 
Secy.—Jane E. Broeski 


ay light 


» 30" x 
Ray Products Co., Inc., Alhambra 
three, Pres., Sales Mgr. & Pur. Agt.—A. A. 
formed Ray 
V. Pres.—Margaret G. Ray 


Revell Industrial Division, Venice 
Engineer in Charge—R obert I. Bloom 
Sales Engineer—Bernard Diggins 

Pur. Agt.—Oliver Kimball 


to 4a" 
Personnel: see p. 1090 
| used: 
glass @Sierra Electric Corp., Gardena 
be. Pres. & Sales Mgr—Lee T. Bordner 
V. Pres. —James C. Prior 
roprie- Pur. Agt.—L. L. Landry 
Urrite Plastics Fabricators, Pico 
Personnel: see p. 1090 


int 


olysty- 


ed for 


COLORADO 


Pikes Peak Plastics, Inc., Colorado 
Springs 
Pres.—Egon W. G. Wieselmann 
V. Pres. —Florence E. Wieselmann 


, 1-10" 


Plasticrafts, Inc., Denver 
Personnel: see p. 1095 


Reinhardt Plastic Company, Denver 


CONNECTICUT 


®D &R Plastic Welders, Inc., Hazard- 
ville 
Pres.—Henry M. Richardson 
Treas —-John M. DeBell 
Gen. Mgr.—~Rolland C. Trudeau 


Sealy Plastics Corp., Rockville 
Pres. —Seymour E. Lavitt 


Valley National Corp., Milldale 


Pres. & Sales Mgr——H. Reid Sterrett, Jr. 


V. Pres.—W. J. B. Johnson 
Pur. Agt.—W. J. B. Johnson 


*Watertown Mfg. Co., Watertown 
Personnel: see p. 1076 


FLORIDA 


®Modern Plastics, Miami 
Gen. Mgr. & Pur. Agt.—George H. Light 


Sales Mgr. & Engr. Supervisor—Charles 
W. Manly 


sadena 


Peasley Oina 
Indicates Advertiser. 


@Swediow Plastics Co, Los Angeles 


@ Plastics, 


eu. S 


Plasti-Chemical Corp., Miami 
Pres. & Pur. Agt.—Bailey M. Boggitt 
Gen. Sales Mgr.—Geo.A. F. Schulte 


Southern Plastic Products Co., Riviera 
Beach 
Personnel: see p. 1096 


GEORGIA 
Gladwin Plastics, Inc., Atlanta 
Exec. V. Pres.——Ralph F. Chambers 
V. Pres.—Erwin Reveri 


Sls. Mgr.—Ralph F. Chambers 
Pur. Agt.—Herbert F. Loring 


ILLINOIS 


Able Container Co., Chicago 


® Carroll, J. B., Co., Chicago 


Pres.—J. B. Carroll 

V. Pres.—C. N. Cahill 
Sales Mgr.—HM. Sutherland 
Pur. Agt.—L. Sloke 


Felsenthal, G. & Sons, Chicago 
Personnel: see p. 1077 


Multiplastics, Div. of Curd Enterprises, 
Addison 
Pres.—R. F. Curd, Jr. 
Sales Mgr.—D on Lence 
Pur. Agt.—lona Brannon 


Laminetes & Fabrics, Inc., 
Chicago 
Pres. J. R. Hennessey 


Plastofilm, Inc., Wheaton 
Pres. & Pur. Agt.—George Wiss 
V. Pres.—Vera Wiss 
Sales Mgr & Secy. Treas .—Max Benaroyo 


Precision Plastic Products., Inc., 
Chicago ‘ 
Pres .—S.Z. Goldman 
V. Pres.—S . L. Warshawer 
Sales Mgr.—H. Paaven 
Pur. Agt.—M. Vigon 


Rubber Co. 
Products, Chicago 
Sales Mger.—T. R. Grimes 

Pur. Agt.—O. A. Hlavasek 

Mgr. Sales Engr.—W. C. Schlager 


Royalite Plastic 


Stanley Wessel & Co., Chicago 


Pres.—Stanley Wessel 
V. Pres.—William J. Higgins 


INDIANA 


Borkland Mfg. Co., Marion 
Pres. & Owner—G. W. Borkland 


® General Plastics Corp., Marion 


Pres.—Henry L. Erlewine 

V. Pres.—Richard H. Erlewine 
Sales Mgr —Richard H. Erlewine 
Pur. Agt.—C. W. Richter 


PlasteAd Mfg. Co., South Bend 
President—Peter A. Gadomski 
Gen. Mgr.—Peter A. Gadomski 
V. Pres.—Clementine M. Gadomski 
Sales Mgr. & Production Mgr —Robert J. 
Gadomski 
Pur. Agt.—C. M. Gadomski 


PLASTIC SHEET FORMERS 
1OWA 


Timely Products Mfg. Co., Des Moines 
Partners——Mr. E. Hadley & Bert Hadley 
Sales Mgr.—Bert Hadley 
Pur. Agt.—Glen Robuck 


KENTUCKY 


Production Aid, Inc., Middletown 


Personnel: see p. 1097 


LOUISIANA 


Pelican Plastics, Inc., Homer 
Pres.—R. G. Berryman, Jr. 
V. Pres.—Dr. S. A. Tatum 


MARYLAND 


Artmor Plastics Corp., Cumberland 
Pres., Sales Mgr., Pur. Agt.—A. C. Morgan 
V. Pres.——S. Russ Minter 


Falge Engineering Corp., Bethesda 


Fawn Plastics Co, Ine., Baltimore 
Personnel: see p. 1079 


Wama Company, Baltimore 
Personnel: see p. 1079 


MASSACHUSETTS 
Crook, William A., Co., Inc., Watertown 


General Tire & Rubber Co., Bolta Prod- 
ucts Div., Lawrence 
Personnel: see p. 1079 


Gregstrom Corp., Cambridge 
Pres.—G. A. Naylor 
Sales Mgr.—Kenneth Casey 
Pur. Agt.—Edwin E. Rugg 


Jupiter Plastics, Inc., Pittsfield 
Personnel: see p. 1097 


Laminated Sheet Products Corp., Nor- 
wood 
Personnel: see p. 1079 


Rome Plastic Specialities, Inc., Wor- 
cester 
Pres —Harold D. Rome 
V. Pres. & Treas.—R ichard Rome 


Transplasties Fabrication Co., Boston 
Pres. M. P. Wurf 


Wasco Products, Inc., Cambridge 
Pres.—Max Wasserman 


MICHIGAN 


Acme Laminating & Plastics 
Detroit 
Pres. & Gen. Mgr.—J. D. 
V. Pres.—Mark Berke 
Sales Mgr.—Verne Sorge 


Co., 


Keiswetter 


Ameriplastic Company, Flint 
Personnel: see p. 1079 


® Cadillac 
Detroit 
Personnel: see p. 1091 


Plastic & Chemical Co., 





PLASTIC SHEET FORMERS 


Capitol Plastics Co., Inc., Lansing 
Pres. & Pur. Agt.—A. E. Welke 
V. Pres.—Kenneth Koppin 
Sales Mgr.—C. K. Taylor 


Fabri-Kal Corp., Kalamazoo 
Pres. & Sls. Mgr.—R. P. Kittredge 
Pur. Agt.—M. A. Klein 


Imperial Industries, Inc., Wayne 
Pres. & Pur. Agt.—W. G. Lewellen, Jr. 
V. Pres.—Charles O. Betz 
Sls. Mgr..—R. W. Struthers 


Klise Manufacturing Company, Grand 
Rapids 
Pres. & Pur. Agt.—James C. Veen, Sr. 
V. Pres. & Sle. Mgr.—James C. Veen, 
Jr. 


Reynolds Plastics, Inc., Walled Lake 


Personnel: see p. 1080 


Zenith Plastics Co., Ypsilanti 
Pres.—Bill Baver (owner-manager) 
Sales Mgr.—G. F. Woods 
Pur. Agt.—Bill Bauer 


MINNESOTA 


Mankato Paper Box Co., Mankato 
Pres. & Gen. Mgr.—R. G. Foster 
V. Pres.—N. V. F oster 
Sales Mgr.—E. J. Pihale 
Pur. Agt.—P. A. Mulready 


Plastics, Inc., St. Paul 
Pres.—H. A. Griebenow 
V. Pres. & Sales Mgr.—P. K. Schilling 
Secy. & Treas.—D. M. Munroe 


Premier Plastic Mfg. Co., Minneapolis 
Partner & Pur. Agt.—A.E. Bush 
Sales Mgr.—Thomas A. Hewson, Jr. 


T. O, Plastics, Minneapolis 
Partners—-O. R. Beech & T. W. Inger- 
soll 
Sales Mgr.—H. J. Cummings 
Pur. Agt.—J. G. Hembd 


MISSOURI 


Allied Plasti-Lite Enterprises, Inc., 
St. Louis 
Pres.—vlen L. De Hart 
V. Pres.—Frank H. Bottini 
Secy. & Treas.—Raymond V. Vogelweid 
Sales Mgr.—E. J. Broékland 
Pur. Agt.—A. H. Hoff 


Regal Plastic Co., Kansas City 
Personnel: see p. 1081 


NEBRASKA 
Kerr, F. W., Plastic Co., Hastings 


Personnel: see p. 1081 


Kerrco Products, Lincoln 
Personnel: see p. 1081 


Omaha Plastics Co., Omaha 
Personnel: see p. 1081 


——— 
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NEW JERSEY 
Davis, Joseph, Plastics Co., Arlington 


Personnel: see p. 1082 


@ Emeloid Co. Ine., Hillside 


Personnel: see p. 1082 


Glassoloid Corp. of America, Clifton 
Personnel: see p. 1092 


Hunten Plastics Co., Englewood 
Personnel: see p. 1098 


Preservation Packaging, Inc., Hillside 


Pres. & Sales Mgr.—Norton Agriss 
V. Pres. —J. L. Fallick 
Pur. Agt.—J. L. Fallick 


® Raritan Industries, Paterson 
Pres.—W. C. Leipold 
V. Pres.—J. L. Kane 
Sales Mgr. & Secy.-Treas.—M. Brown 


Springfield Fabrications, Inc., Spring- 


field 
Personnel: see p. 1099 


Zack Industries, Hawthorne 
Pres.——_Edward Zack 
V. Pres..—Edward Zack 
Sales Mgr.—-Edward Zack 
Pur. Agt. —Edward Zack 


NEW YORK 


American Plasticraft Co., New York 
Partner—Leo Cooper 
Partner—Frank Yablon 


Bricmar Mfg. Corp., New York 
Pres. 
Brickman 
V. Pres.—Bert B. Brickman 
Pur. Agt.—M. J. Cahn 


Chelsea Mills, Div. of Novelty, New ® 


York 
Gen. Mgr.—Ste phen B. Freedman 


Clinwill Plastics, ine., Buffalo 
Pres.—William B. Glass 
Secy. & Treas.—Robert K. Glass 


Durable Formed Products, Inc., New 


York 
Personnel: see p. 1099 


Emerson Plastics Corp., Bronx 
Pres.—W. Elsfelder 
Vice Pres.—I. Elsfelder 
Sls. Mgr.——A. Margosian 
Pur. Agt.—D. Singer 


Emet Plastics Corp., New York 
Pres.—Michel S, Schwartz 
Sales Mgr.—John B. Dornan 
Pur. Agt.——P, Pesso 


Falk Glass & Plastic Co. Inc., Long 


Island City 
Pres.—Leo C. Falk 
V. Pres,—Frances Falk 


Forbes Products Corp., Rochester 
Pres.—Charles Forbes 


Injection Molding Corp., New York 
Pres.—Daniel D. Whyte 
V. Pres. Prod.—Stanley S. Whyte 
V. Pres. & Engr.—Jerome S, Stern 
V. Pres. & Sls. Mgr.—Nicholas Klein 
Pur. Agt.——Jay Whyte 


Jodee Plastics Co., Brooklyn 


Pres. & Pur. Agt.—J. D. Buglione 
V. Pres.—N. Meglino 


& Sales Mgr.—Herman Julian 


Sales Mgr.—M. Meglino 
Production Engr. & Supt.—N. Meglino 


Just Plastics, Inc., New York 
Pres.—Charles Vermann 


Sls. Mgr., Pur. Agt. & Secy. & Treas, 
Marthe Turi 


Majestic Creations, Inc., Woodside 
Pres. & Sales Mgr.—Ben J. Seger 
V. Pres.—Philip Carlton 
Pur. Agt.—Marvin Reichman 


Marbek, Ine., Brooklyn 
Personnel: see p. 1106 


National Vacuum Molding 
Yonkers. 

Pres. & Sales Mgr.—Herbert Zipkin 
V. Pres.—Sam Eisenberg 


Pur. Agt.—James Griffin 


Paragon Plastic Corp., New York 
Pres.—Allan Rosenthal 
V. Pres.—S. Bardinska 
Sales Mgr.——P. Bennett 
Pur. Agt.—A. Dobbs 


Corp., 


Plastic Innovations, Inc., Yonkers 
Pres.—Jack Novack 


Plastic Artisans, Inc., Port Chester 
Pres. & Sales Mgr.—Carl W. Middleton, 
Jr. 
V. Pres.—Earl Middleton 
Pur. Agt.—George Trehubenko 


Plastic Center, Rochester 
Personnel: see p. 1093 


Plastic Enterprises, College Point 
Pres. & Pur. Agt.—-Norman Zwiebe! 
V. Pres.—Herbert Brandon 
Sales Mgr.—William Ruskin 


Plasti-Vue, Whitestone 


Plaxall, Inc., Long Island City 
Pres.—P. M. Pfohl 
Secy. Treas..——Louis H. Pfohl 
Chief Engr.—Gary G. Menkel 


Rosenberg Bros. & Co., Smithtown 
Pres. & Sales Mgr.—Mike Rosenberg 
V. Pres.—Ross Rosenberg 
Pur. Agt.—Joseph Rosenberg 


Shoer Form Co., Inc., Auburn 
Personnel: see p. 1093 


Syracuse Plastic Molders, Syracuse 
Personnel: see p. 1085 


Tico Plasties, Ine., New York 
Pres. & Sales Mgr.—-Saul Blitz 
V. Pres.—I. S. Kirstein 
Pur. Agt.—Charles E, Cohen 


Tiger Plastics, Brooklyn 
Pres.—B. Roisman 
V. Pres.—Leo Newman (Production 4 


Marketing and Sales:—Daniel Lewis 


United Mask & Novelty Co. Ine., 
Glendale 


Personnel: see p. 1085 


Whyte Mfg. Co., Inc., New York 


Personnel: see p. 1085 


NORTH CAROLINA 


Carolina Plastics Co., Charlotte 
Pres.—Don Hill 
V. Pres. Sales Mgr.—D. R. Hill 
Pur. Agt.—Don Hill 


Complete addresses of companies listed appear on pp. 1123-1149 





Ar 


He 


eLi 


Pi 


®Vo 


eY. 


OHIO 


Argo Plastic Products, Cleveland 
Personnel: see p. 1085 


@Barron, J.E., Plastics, Inc., Cincinnati 
Personnel: see p- 1085 


Boxter Co., Cincinnati 
Personnel: see p- 1100 


Fabri-Form Cos, Byesville 
Pres.—J. W. Knight 
V. Pres. & Sls. Mer.—R. ie Baker 
Pur. Agt.—E. E. Wray 


Falls Hollow Staybolt Co., Cuyahoga 
Falls 
Pres.—J. J. Walsh 
V. Pres. & Sales Mgr.—E. J. Raub 


Francis Industries, Pataskala 
Personnel: see p. 1093 


Heil Process Equipment Corp., Cleve- 
land 
Personnel: see p. 1100 


@Lincoln Molded Plastics, Inc., Circle- 
ville 
Pres.—H. M. Jenkins 
V. Pres., & Mfg. & Sales—M. W. Burk- 
hart 
Asst. Sales Mgr.—D. E. Meyers 
Secy. & Treas.—- James Goodman 
Asst. Secy. & Treas.—E. C. Jankura 


Plastic Parts Corp., Maumee 
Personnel: see p. 1100 


Products Bedford 


Plastic 
Heights 
Pres. & Treas.—S. B. Knight 
V. Pres. & Secy.—Earl P. Schneider 
Sales Mgr.—Arthur B. Robinson 
Pur. Agt—Charles B. Clark, Jr. 


Corp., 


®Vacuum Plastics Corp., Columbus 
Pres .—Herbert S. Cook 
V. Pres.—Preston Davis 
Secy ——-James Gorrell 
Pur. Agt.——Martin L. Grosh 


Vichek Tool Co., Cleveland 
Pres. & Treas,—E. C. Koster 
V. Pres. —L. F. Storie (Secy.) 
Sales Mgr.—R. E. Imhoff 
Pur. Agt.—F, J. Tkach 
Mgr., Plastic Div.—D. R. Butler 


*Yardley Plastics Co., Columbus 
Personnel: see p. 


OKLAHOMA 


Plastic Engineering Co., Tulsa 
Owner—Daniel M. Byrne 
Sales Mger—-K. J. Fitzgerald 


@ Indicates Advertiser. 


Tulsa Plastics, Tulsa 
Pres., Sls. Mgr., Pur. Agt.——W. D. Howell 
V. Pres.—Betty Howell 


PENNSYLVANIA 


Atlas Mineral Products Company, 
Mertztown 

Pres.—Joseph A. Snook 

V. Pres.—George P. Gabriel 

V. P. & Sales—Eugene Kirkpatrick 


Pur. Agt.—John J. Gonzalez 


Bruce Molded Plastic Products, Pitts- 


burgh 
Pres.—L. F. Marks 
V. Pres.—Leonard Louik 


@Consolidated Molded Products Corp., 
Scranton 
Pres. —J. O’Connell 
V. Pres. & Supt.—E. W. Birney 
V. Pres. & Sales Mgr.—J. W. Pillinger 


Delaware Valley Plastics Co., Phila- 
delphia 
Sales & Design: Partnership 


McClarin Plastics, New Oxford 


Personnel: see p. 1101 


@Port Erie Plastics Corp., Erie 
Pres.—H. J. Witkowski 


Reinhardt, J. A., & Co., Mountainhome 


Pres.—John A. Reinhardt, Jr. 
V. Pres.—John A. Reinhardt, Sr. 
Sales Mgr. & Pur. Agt.—Robert Reinhardt 


Sealview Plastics, Inc., Wayne 
Personnel: see p. 1101 


Strick Plastics, Perkasie 


Personnel: see p. 1093 


RHODE ISLAND 


Anchorage Plastics, Inc., Warren 
Personnel: see p. 1088 


@ Tupper Corp., Woonsocket 
Pres.—Earl S. Tupper 
TENNESSEE 


Snapvent Company, Knoxville 
Mgr.—Burton B. Simcox 


TEXAS 


Lone Star Plastics Co., 
Worth 


Personnel: see p. 1102 


Inc., F ort 


Plastics Center of Texas, San Antonio 


Wyatt's Plastics, Inc. Houston 
Personnel: see p. 1089 
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VERMONT 


Manchester Molding Co., Manchester 
Pres.—R. L. Thomson 
Sales Mgr.—H. J. Stratton 
Pur. Agt.—C. R. Ellingwood 


Newport Plastics Corporation, Newport 
Personnel: see p. 1089 


VIRGINIA 


Lurie Plastics, Inc., Colonial Heights 
Pres.—R. Lurie 
Plant Mgr.—G. Finney 
Coordinator]. Coleman 
Pur. Agt. & Chief Engr.—H. J. Schroeder 


O'Sullivan Rubber Corp., Winchester 
Personnel: see p. 1107 


WASHINGTON 
A & B Plastics, Seattle 


Personnel: see p. 1102 


Durable Plastics Co. Inec., Seattle 
Pres.—Henry H. Gray 
V. Pres.—Thelma E, Gray 
Sales Mgr.—H. H. Gray 
Pur. Agt.—W. K. Newcomb 


General Plastics Mfg. Co., Tacoma 


Pres., V. Pres., Sales Mgr. & Pur. Agt. 
L. W. Schatz. 


Pacific Plastics Co., Inc., Seattle 
Personnel: see p. 1089 


WISCONSIN 


Evans-Zeier Plastic Co., Madison 


l-very large vacuum machine 
Partners—D. L. Evans & R. V. Zeir 


Portz-Plastics & Fibre Co., Milwaukee 
Pres. & Pur. Agt.—-Charles A. Portz 
V. Pres.—Charles Anthony 
Sales Mgr.—R. Chop 


Premier Plastics Co., Milwaukee 
Pres.——Robert W. Ray 
V. Pres.—wWilliam R. Ross 
Pur. Agt.—Miss Merry Blatnik 


Trim Molded Products Co., Inec., Bur- 
lington 
Pres. & Treas.—Russell F. Hagen 
V. Pres.—Louis J. Robbers 
Sales Mgr.—William Leslie 
Secy. & Pur. Agt.—Jack Samuels 


CANADA 


Hathaway Kraemer, Ltd., Kitchener, 


Ont. 

Pres. A. G. Hathaway 

Vv. Pres. & Pur. 
Kraemer 


Agt.—James FE. 


ENGLAND 


®Microcell, Ltd. London 
Personnel: see p. 1094 











VINYL FILM, SHEETING, AND COATED 
FABRIC MANUFACTURERS 


A—Calendered Vinyl Film; B—Cast Vinyl Film; C—Calendered Vinyl Sheeting; D—Vinyl Coated Fabric 








CALIFORNIA 


Ellay Rubber Co., Los Angeles (A, C) 
Pres.—D. C. Maine 
V. Pres. & Treas.—E. P. Schreiner 
Sales Mger.—C. E. Watts 
Pur. Agt. & Secy.——R. E. Reid 


Flexfirm Products, El Monte (D) 
Gen. Mgr.—Dudley Eichorn 
Sales Mgr.—Al Michels 
Pur. Agt. & Office Mgr.—James J. Goggin 


Navarm Chemical Co., Maywood (A, C) 
Pres.—Willard Abner 
Sales Mgr.—Thomas E. Palmer 
Pur. Agt.——P. A. Ainsworth 


CONNECTICUT 
®Cordo Chemical Corp., Norwalk (C, D) 


®Naugatuck Chemical, Naugatuck (A) 


Plastic Film Corp., Plainfield (B, D) 
Pres. & Treas.—W. B. Nichols 
Exec. V. Pres. & Gen, Mgr.—A. C. Bruce 
V. Pres.—E. V. Disch 
Sales Mgr. Industrial—T. A. Lancaster 
Sales Mer. Consumer Goods—R. 

Arsenault 

Pur. Agt. Controller—G. E. Hagert 


Ross and Roberts Co., Stratford (A, C) 
Pres.—Arthur M. Ross, Jr. 
V. Pres. & Sales Mgr.—Alvin V. Roberts 


@U. S. Rubber Company, Naugatuck 
Chemical Division, Naugatuck (A) 
Pres.——H. E. Humphreys, Jr. 

V. Pres.—J. E. Caskey 
Sales Mgr.—E. S. Ebers 
Pur. Agt.—R. S. Tobias 


ILLINOIS 


Joanna Western Mills Co., Chicago (D) 
Pres.—W. F. Regnery 
V. Pres.—F. L. Regnery 
Sales Mgr., Industriel Fabrics Divi- 
sion—E. J. Fraunfelder 
Sales Mer., Plastic Fabrics Div.—J. P. 
Haughton 


MASSACHUSETTS 


®General Tire & Rubber Company, 
Bolta Products Division, Lawrence 
(A, C, D) 
Gen. Mgr.—John Bolten, Sr. 
Asst. To The Gen. Mgr.—Frederick 
Dodkin 


*Note: FILM is thickness of 10 mils or 
less. SHEETING is unsupported sheet 
in thickness of over 10 mils. 
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Gen. Sales Mgr.—Sumner L. Trilling 
Pur, Agt.——Wayne Grubaugh 


Goodal|-Sanford, Inc., Reading (D) 
Pres.—Walter E. Greer 
V. Pres.—George E. Norman, Jr. 
Sales Mgr.—Robert F. Daughters 
Pur. Agt.—William E. Rock 


Leathertone, Inc., Boston (D) 
Pres., Pur. Agt. & Plant Mgr.—Jules 
Rubenstein 
V. Pres. & Designer—lIris Dale 
Sales Mgr.—Louis Rubenstein 


®Sandman, Eli, Co., Worcester (D) 
Pres.—Eli Sandman 
Pur. Agt.—-E. A. McDonald 


NEW JERSEY 


L. E. Carpenter & Co., Wharton (D) 
Personnel: see p. 1098 


@joseph Davis Plastics Co., Arlington 
(A, C) 
Pres.—Morton Davis 
V. Pres.—Abraham Davis 
Sales Mgr.—Lincoln Steinhardt 
Pur. Agt.—Sam Goldblatt 


Electro-Technical Products, Nutley (D) 


@Polyplastex United, Inc., Union (D) 
Pres.—H. W. E. Riley 
Sales Mer.—R. W. D. Heins 
Pur. Agt.——Maurice Furie 


Spiral Glas Pipe Co., New Brunswick 
(A, C) 
Pres.—Carl de Ganahl 
Sales Mer.—C. Brice de Ganahl 
Pur. Agt.—Amy MacKenzie 


NEW YORK 


American Combining Corp., Rockaway 
Beach, N. Y. (D 
Pres. & Sales Mgr.—J. T. Rudman 
V. Pres. & Pur. Agt.—M. Kant 


Anorgana G. M. G. H., New York (A, B, C) 


Associated Rubber & Plastic Corp., 
New York (C, D) 
Pres.—Hyman Robbins 
V. Pres. & Sales Mgr.—Ben Robbins 
Pur. Agt.—Bernard Greenwald 


Blossom Mfg. Co., New York (A, C, D) 
Pres.—Dave Schoenfeld 
V. Pres.——Samuel J. Brandstein 
Sales Mgr.—Morton Margolies 
Pur. Agt.—Jack Antokal 
Gen. Mgr.—Bill Glazer 


Elm Coated Fabrics Co. 
York (A, C, D) 
Pres.—A, Mittman 


Inc., New 


ee 


V. Pres.—E. Mittman 
Sales Mgr.—M. H. Grant 
Pur. Agt.—E. Siskind 


Gordon-Lacy Chemical Products Co, 
Inc., Maspeth (A, C, D) 
Pres.—Robert Lacey 
V. Pres.—Robert Gordon 
Sales Mgr.—Gerard Rothbart 
Pur. Agt.—Herman Lacey 


Harte & Co., Inc., New York (A, C, 


Personnel: see p. 1062 


Marbek, Inc., Brooklyn (D) 
Pres.—Joseph S. Kaye 
V. Pres., Sales Mgr. & Pur. Agt.—Sey. 
mour Griss 


® Muehistein, H. & Co., Inc., New York 
(A, B, C, D) 
Pres.—Herman Muehlstein 
V. Pres.—A. Chester 
Sls. Mgr.——H. Heller—Viny! 


Pantasote Company, New York (A, C, )) 
Pres.—Hans Wyman 
V. Presidents—Chaerles A. Wyman, 
Henry W. Wyman, S. D. Maloney, John 
D. Foley 
Sales Mgr.—S. D. Maloney 
Pur. Agt.—E. D. Randall, J. F. Gutschalk 


Protective Lining Corp., Brooklyn (A, () 
Pres.—Jerome J. Dorfman 


®Rubber Corp. of America, Hicksville 
(A, C) 
Pres.—W. A. Merton 
V. Pres.—R. G. Merton 
Sales Mgr.—A. W. Merton 
Pur. Agt.——Dinah Martin 


Rudd Plastic Fabrics Corp., Brooklyn 
(A, C, D 
Pres.—Michael Bex 
Sales Mgr.—Jerry Phillips 
Pur. Agt.—-Albert Novet 


Sommers Plastic Products Co., New 
York (C) 
Pres.—Herman Schecter 


Sales Mgr.—lIrving Rifkin 
Pur. Agt.——Matty Matlin 


OHIO 


@Barron, J. E., Plastics, Inc., Cincin- 
nati (A, B, C) 
Personnel: see p. 1085 

@General Tire & Rubber Co., Akron 

(A, C) 

Pres.—William O'Neil 

V. Pres.—-L. A. McQueen 

Pur. Agt.—D. A. Kepler 


@Seiberling Rubber nant fy Plastics 
Div., Newcomerstown (A, C) 
Pres.—J. P. Seiberling 


addresses of companies listed appear on pp. 1123-1149 





VINYL FILM, SHEETING, AND COATED FABRIC MANUFACTURERS 
V. Pres.—H. P, Schrank 


RHODE ISLAND CANADA 
Seles Mgr.—-C. J. Figenscher (Plastic 


Div.) @®Respro Div., The General Tire & Canadian Geneva-Tower Ltd., Galt, 
ven, Mgt.—Harry M. Zimmerman Rubber Co., Cranston (A, C, D) Ontario (A, C, D) 
| Pur. Agt.—W. H. Oran Gen. Mer.—L. D. Bragg, Jr. Pres.—Gordon Chaplin 
Gen. Sales Mgr.—Joha E. Manion Sales Mger.—F. W. Graham 
| Pur. Agt.—John M. O’Grady Pur. Agt.—E. Willis 
Sales & Adv. Mgr., Plastic Products—W. 


@Textileather, Div., The General Tire & 
Rubber Co., Toledo (C, D) 


sen. Mer.—-S. P. Lippmann H. Young, Jr. Canadian Resins & Chemicals Ltd., 
Director of Sales—-G. H. McGreevy Montreal, Que. (A, C, D) 
Sales Mer-—J. S. Mather Pres. —R. J. Southwell 
Pur. Agt.—Carl Fuller V. Pres. Salee—Mr. G. M. Hale 
— VIRGINIA 


V. Pres. Manufacturing—J. C. Hamilton 
Pur. Agt.—J. R. Hazle 
PENNSYLVANIA Electro Plastic Fabrics, Pulaski (D) 
Pres.—Richard Beaver 
@Firestone Plastics Co., Pottstown V. Pres.— James Lower 
(A, C) Sales Mgr.—Singleton & Mack, Inc. 
Pres. —Roger S. Firestone Pur. Agt.—Mr. Mashuff, Jr. 
ts Co, Be = Exec. V. Pres —E. T. Handley 
V. P. & Velon Products—K. L. Edgar 
Pur. Agt.——-Thomas Storm 


ENGL AND 
BX Plastics Ltd., London (A, C) 


O'Sullivan Rubber Corp., Winchester (C) 
Exec. V. Pres.—Paul Terretta 
Sales Mger.—C. R. Creamer, Jr. JAPAN 
@Scranton Plastic Laminating Corp., Pur. Agt.-—William O. Grove 
Scranton (A, C) 
Pres.—D. P. Keisling 
» C, D Sales Mer.—-L. F. Hardy 
Pur. Agt.—-C. W. Walter 


®Monsanto Kasei Chemical Co., Tokyo 
(A, B, D) 
Pres.—Shikao Satow 
V. Pres.—J. R. Turnbull 
Sales Mgr.—H. Shirimizu 
Pur. Agt.—R. Sakakura 


Reynolds Metals Co., Plastics Div., 
Grottoes (B) 
Gen. Mer.—W. J. Vogel 
Asst. Market Mgr.—R. L. Moore 


@'ndicates Advertiser. 
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fF NOTICE 


Despite every effort of the editors to make this 
Directory Section as complete and authoritative 


as possible, some companies which should be 
listed have, we feel sure, been overlooked. In 
January, 1958, preparation of the Directory 
Section for the 1957 Modern Plastics Encyclo- 
pedia Issue will get under way, and if you want 


If your company was listed this year, you will 
automatically receive a listing sheet for the 
1958 Directory Section. If your company falls 
into one of the categories mentioned above and 
was not listed this year, write today and ask 
that a listing sheet be sent you. Please remem- 
ber that we will not mail 1958 listing sheets 


inci your company to be included, the time to do before January 15, 1958. 
something about it is right now. 

a Listings in the Directory Section are restricted Directory Editor 
to manufacturers of plastics chemicals and ma- MODERN PLASTICS 
terials, to machinery and equipment manufac- 

lastics turers, and to businesses performing custom ENCYCLOPEDI A ISSUE 


services—such as moldmakers, molders, lami- 
nators, fabricators, film processors, and the like. 


575 Madison Avenue New York 22, N. Y. 


Complete addresses of companies listed appear on pp. 1123-1149 











DIRECTORY OF TRADE DESIGNATIONS 
OF PLASTIC MATERIALS AND PROCESSES 





This list of trade designations is compiled for reference purposes from information supplied to us by the companies con. 
cerned. The descriptive information, however, is not guaranteed although, with a few exceptions, each of the trade desig. 
nations was accompanied by a registration number and date. For complete addresses, refer to alphabetical list, page ||)}, 


TRADE NAME 


A-C Polyethylene Low -molecular-weight 


A.W 


Acco 


AccuRay 


Ace Riji- Tuf 
Ace Riviclor 
Ace Tempron 
Ace- Flex 
Ace-Hide 
Ace-ite 

Ace- Tex 


Acetamine 


Acro- Bevel 


Acro- Cast 
Acro- Ink 


Acroboss 
Acrocut 
Acrodie 
Acrograve 
Acrohex 
Arromark 


Acromarker 
Acronal 


Acroprene 


Acroprinter 
Acrostamp 


Acrotool 
Acrotype 
Acrylen 


Ad-Ons 


Adipol 


Advastab 


Advawet 


~ NATURE OR TYPE OF 


PRODUCT 
A 


poly- 
ethylene 


Adhesives, resins, chemicals, 
etc. 


Polymers, copolymers of acry- 
lic & methacrylate esthers. 
Specialty-private formulas 

Industrial beta gauges used in 
measuring the weight, thick- 
ness, and area of sheet ma- 
terials. 

Resinous copolymer for molded 
products 

Unplasticized polyvinyl! chlo- 
ride 

Heat resistant rubber plastic 
blend 

Thermoplastic tubing and sheet 


Rubber-plast ic 
compoun 
Multi-polymer rubber and plas- 
tic molding compound 

Black bituminous molding com- 
pound 

Dyes 


blend molding 


Mold Marking Stamps 


Cast Metal Molds 
Plastic and Metal Marking Inks 


Hot Stamping (also) Metal Em- 
bossing 

Letter Cutting In Molds or Dies 

Precision Dies 

Metal and Plastic Engraving 


Electric Branders for Plastic, 
Wood, Fibre. 

Marking & Numbering Machines 

Name Plate Stamping Machines 

Polymers of acrylic esters and 
mixed polymers in the form 
of acqueous dispersions and 
solutions. 


Synthetic Rubber Dies 


Parts Printing Machines 

Stamps for Marking Plastic, 
etc. 

Marking & Engraving Tool 

Precision Stamping Type 

Rubber 


Vacuum formed designs to be 
applied to larger plastic 
items. 

Plasticizers-adipate esters. 


Heat and Light Stabilizers for 


Chlorinated Resins. 


Additive- Viscosity Depressent 


Polyviny! chloride foams 


COMPANY & 
ADDRESS 


Semet-Solvey Petrochemical 
Division, Allied Chemical 
and Dye Corp., N.Y., N.Y. 

American-Marietta Co., Adhe- 
sive, resin & Chemical Di- 
vision, Seattle, Washington 

Acco Polymers, New York, 
New York 


Industrial Nucleonics Corp., 
Columbus, Ohio 


American Hard Rubber Co., 
N.Y., N.Y. 
American Hard 
N.Y., N.Y. 
American Hard 
N.Y., N.Y. 
American Hard 


Rubber Co., 


Rubber 


Co., 
Rubber Co., 


American Hard Rubber Co., 
op Me 


American Hard Rubber Co., 
N 


American Hard 
N.Y., N.Y. 
E. I. du Pont de Nemours & 

Co., Inc., Polychemicals 
Dept., Wilmington, Delaware 
Acromark Company, Elizabeth, 
New Jersey 
Acromark Co., Elizabeth, N.J. 
Acromark Company, Elizabeth, 
N 


Rubber Co., 


«Jj. 
Acromark Co., Elizabeth, N.J. 


Acromark Co., Elizabeth, N.J. 
A 


rk Co., Elizabeth, N.J 


Acromark Company, Elizabeth, 
N.J. 





Acromark Company, Elizabeth, 
N.J. 

Acromark Co., Elizabeth, N.J. 

Acromark Co., Elizabeth, N.J. 

Badische Anilin- & Soda Fab- 
rik A. G., Germany 


Acromark Company, Elizabeth, 
N.J. 

Acromark Co., Elizabeth, N.J. 

Acromark Co., Elizabeth, N.J. 


Acromark Co., Elizabeth, N.J. 

Acromark Co., Elizabeth, N.J. 

Borden Company, Chem. Div., 
New York, N.Y. 

W. L. Stensgaard and Asso- 
ciates, Inc., Chicago, III. 


Ohio-Apex Div. F.M.C., Nitro, 

W. Va. 

Advance Solvents and Chemi- 
cal, Div. of Carlisle Chemi- 
cal Works, Inc., New Bruns- 
wick, New Jersey 


Advance Solvents and Chemi- 
cal, Div. of Carlisle Chemi- 
cal Works, Inc., New Bruns- 
wick, New Jersey 

Robinson Moulded Products, 
Ltd., Toronto, Ontario, 
Canada 





~ NATURE OR TYPE OF 
TRADE NAME _ PRODUCT 


Aeroflex Polyethylene Extrusions 

Polyethylene semi-finished 
components (sheet, rod, 
tube, bar, etc.) 

Non - plasticized polyvinyl 
chloride semi-finished com- 
ponents 

Air Cylinders 


Agilene 


Agilide 


AirClamp 


Aircomb impregnated Kraft Honeycomb 

Air valves, air cylinders, hy- 
draulic valves and hydraulic 
cylinders 

Odorants for Formaldehyde 


Airmatic 


Aldarome 


Alfane Epoxy based cement 


Alkanex Polyester coating materials 


Alkor Furan resin cement 


Alipal Surface active agent; antistatic 
agent 

Alk-O- Flex Plasticizers, low temperature 
laminating resins, heat and 
light stabilizers 

Alk-O-Mer High polymer emulsions 


Alpex Hydrocarbon resins 


Alundum Abrasives, Grinding Wheels, 
Refractories 
Airborne Expanded Plastic (urethane 
‘oam) 
Airoyal Air cylinders, hydraulic cy- 
linders, hydraulic power 
units 


Akroflex Rubber Antioxidants 


Alathon Polyethylene resin, molding 


compounds 
Alchemick Alkyd Enamel Interior or Ex- 
terior 


Alkanol Surface Active Agents 


Alperox C Organic Peroxide type Cata- 
sts 
Ameo Plastic Pipe Plastic pipe 
Ameran Liquid Dispersions of Plastic 
Materials 
Amercoat Protective coatings 
Amester 


Ampac et 


Polyester resins 


Thermoplastic Molding Com- 
pounds 
Series of adhesives for in- 


dustrial use. 
Polyester resin coating 


Amphesive 
Ampreg 
Urea 


Phenolic, Resorcinol, 


Resins 
Color comparator 


Thermoplastic Pipe Tubing, 
and other Cross-Sections 


COMPANY ¢ 
__ ADDRESS 


Anchor Plastics ( 
land City, N.Y. 
American Agile Corp., 
Heights, Ohio 


American Agile Corp., Maple 
Heights, Ohio 


Mead Specialties ( 
Chicago, Illinois 
Douglas Aircraft ( 
Santa Monica, Calif. 
Airmatic Valve, Inc., 

land, Ohio 


Fritzsche Brothers, Inc., New 
York, New York 

The Atlas Mineral Products 
Co., Mertztown, Penna. 

General Electric. Co., Chemi- 
cal Materials Dept., Pitts- 
field, Massachusetts 

The Atlas Mineral Products 
Co., Mertztown, Penna. 

Antara Chemicals, Division of 
Aniline & Film Corp., New 
York, New York 

Alkydol Laboratories, Inc., 
Cicero 50, Illinois 


Alkydol Laboratories, Inc., 
Cicero 50, Illinois 

Alkydol Laboratories, Inc., 
Cicero, Illinois 

Norton Co., Worcester, Mass. 


Albert Trostel & Sons Co. 
Airborne Division, Milw., 
Wis. 

The Airoyal Co., Maplewood 
New Jersey 


E. I. du Pont de Nemours 4 
Co., Inc., Polychemicals 
Dept., Wilmington, Delaware 

E. L. du Pont de Nemours 4 
Co., Inc., Polychemicals 
Dept., Wilmington, Del. 

Triscon Laboratories Division, 
Devoe and Raynolds Co., 
Inc., Detroit, Michigan 

E. 1. du Pont de Nemours 4 
Co., Inc., Polychemicals 
Dept., Wilmington, Delaware 

Lucidol Div., Wallace & Tier 
nan, Inc., Buffalo, N.Y. 

Amco Plastic Pipe Co., San 
Leandro, California 

B. F. Goodrich Co., 
Ohio 

Amercoat Corp., South Gate, 
Calif. 

American Alkyd Industries, 
Carlstadt, New Jersey 

American Molding Powder & 
Chemical Corp., Bro ok lyn, 
N.Y 


Akron, 


Atlas Mineral Products Co., 
Mertztown, Penna. 

The Atlas Mineral Products 
Co., Mertztown, Penna. 
American-Marietta Co., Adhe- 
sive, Resin & Chem. Div., 

Seattle, Washington 
Crown Engineering and Sales 

Co., Harrison, N.J. 
Anesite Co., Chicago, Illinois 
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TRADE NAME 
Anesite 


Anso! 


Anstal C 


Antorox 


Aquobl ak 


Aquorex 
Aquorex 


Aquetel 
Arabol 
Archer 
Arcturus 
Aritemp 


Armorhide 


Arnar 
Astralon 
Atloc 


Atlosteso! 


Auto- Tap 


Avisco 


Avitex 


Bakelite 


Banbury 
Bondsonder 


Barak 


Barco 
Borco 


Bor-Ox 


Beckamine 
Beckerloy 
Beckolin 
Beckopol 


Beckosol 


Belcobal se 


Beetle 


NATURE OR TYPE OF 
_Frooucr _ 
Extruded thermoplastic prod- 


ucts 
Denture alcohol solvent 


Anti-Static Agents 


Surface active agent; dispers- 
ant in cellophane mfg. 


Rubber Antioxidants 
Carbon 


water 
Mold lubricant 


Black dispersed in 


Surface Active Agent 


Moisture gauge 
Adhesives 


Self-adhesive Labels and 
Label Dispensers 
Colorants (red) 


Epoxy resin formulations 


Textured plastic finish re- 
sembling leather for use on 
metal, plastics, etc. 

Vinyl and polyethylene film 
and sheeti 

Viny! chloride polymer 


Solid Polyester Resin 
Vinyl! plastisol 


Antiskinning agent 


Mineral Filler 


Lead screw tapping heads and 
attachments and automatic 
tapping machines 

Urea- formaldehyde 
compounds 

Surface Active Agents, Soft- 


molding 


eners, Antistatic Developer. 


Phenolic, polystyrene, poly- 
ethylene, Fluorothene, viny! 
chloride, vinyl acetate, viny! 
butyral, polyester, and epoxy 
resins; molding materials; 
extrusion compounds; sheet- 
ing and film; rigid sheets; 
laminating varnishes for 
high-, low-, and contact- 
pressure laminated plastics; 
laminating compounds; syn- 
thetic resins for paints and 
varnishes; resins for baking 
and surface coatings; resins 
for impregnating, calender- 
ing, and bonding; resin wood 
glues; technical cements; 
and resins for adhesives. 

Mixers 


Belt sander 


Accelerator Activator 


Stabilizers 


Joints: flexible, swivel, swing 
and revolving 
Aklyd Steel Paint 


Alcohol soluble urea, Formal- 
dehyde resins 
Precision Weights 


Synthetic oils 


High melt point modified phe- 
nolic resins 


Alkyd resins 


Core Material for RP 


Urea-formaldehyde molding ma- 
terial 


COMPANY & 
ADDRESS 


Anesite Co., Chicago, Illinois 


U.S. Industrial Chemicals Co., 
Div. National Distillers and 
Chemical Corporation, New 
York, New York 

Chemical Development Corp., 
Danvers, Mass. 

Antara Chem., Sales Div. of 
Gen. Aniline & Film Corp., 
New York, N.Y. 

E. I. du Pont de Nemours & 
Co., Inc., Polychemical 
Dept., Wilmington, Delaware 

Columbian Carbon Co., New 
York, N.Y. 

E. I. du Pont de Nemours & 
Co., Inc., Polychemicals 
Dept., Wilmington, Del. 

E. I. du Pont de Nemours & 
Co., Inc., Polychemicals 
Dept., Wilmington, Delaware 

Isotope Products, Buffalo, New 
York 

The Arabol Mig. Co., New 
York, New York 

Archer Label Company, Los 
Angeles, California 

The Sherwin-Williams Co., 
New York, New York 

Aries Laboratories, Inc., New 
York, N.Y. 

John L. Armitage & Co., New- 
ark, N.J. 


Ross & Roberts Co., Stratford, 
Conn. 

Dynamit - Actein -Gesellschaft 
Troisdorf, W. Germany 

Atlas Powder Co., Wilmington, 
Delaware 

Atlas Mineral Products Co., 
Mertztown, Pennsylvania 

National Aniline Division, 
Allied Chemical & Dye Corp- 
oration, New York, 6, N.Y. 

Minerals & Chemica)s Corp. of 
America, Menlo Park, New 
Jersey 

Automatic Methods, Inc., 
Elizabeth, New Jersey 


American Viscose Corporation 
Philadelphia, Pennsylvania 
E. I. du Pont de Nemours & 
Co., Inc., Polychemicals 
Dept. Wilmington, Delaware 
Bakelite Co., a Div. of Union 
Carbide & Carbon Corp. New 
York, N.Y. 


Farrel-Birmingham Co., Inc. 
Ansonia, Conn. 

Mead Specialties Co., Chicago, 
Ill. 

E. I.du Pont de Nemours Co., 
Inc., Poly chemical Div., 
Wilmington, Del. 

Deecy Products Co., 
bridge, Mass. 

Barco Manufacturing Co., Bar- 
rington, Illinois 

Truscon Labs., Div. of Devoe 
& Reynolds Co., Inc. Detroit, 
Michigan 

Reichhold Chem., Inc., White 
Plains, New York 

The Torsion Balance Company 
Clifton, New Jersey 

Reichold Chem., Inc., White 
Plains, New York 

Reichhold Chem., Inc., White 
Plains, N.Y 

Reichhold Chem., Inc., White 
Plains, N.Y. 

Balsa Ecuador Lumber Corp., 
New York 36, N.Y. 

American Cyanamid Co., Plas- 
tics and Resins Div., New 


York, N.Y. 


Cam- 


TRADE NAME 


Benvic 
Betacoater 


Betameter 
Bi-Line 


Bi- Therm 
Bl ack- Buty 
Black Pearls 


Black-Poly 
Blend-eze 


Boltaflex 
Bolto- Quilt 
Boltaron 


Bonor 

Bonate 
Bonding Agent 
Bondme ster 
Bontex 
Bosfilm 
Bostape 
Bostik 


Brighton Leaf 


Broncho 


Brushmaster 


Butocite 


Butvor 


C.D. 


Cabfiex (line) 
Cab-0- Si! 


Cadceo 


Cadox 
Cal cerite 
Cal vinac 


Cal voseo! 


NATURE OR TYPE OF 
PRODUCT 


Viny! Chloride and Viny! ace- 
tate chloride compounds 
Beta gauge for coaters 


Beta gauge 

Two flexible Polyethylene 
Pipes continuously joined 
for Jet Well installations. 


Time-cycle controller 


Presses Compression,-Hy drau- 
lic Pelleging Machines,- 
Power units-hydraulic,-Hy- 
dropneumatic Accumulators; 
Presses-transfer molding,- 
Controllers - temperature, - 
Press Platens-electricin- 
duction heated. 

Bi-Metalic industrial thermom- 
eters 

Plastic pipe and pipe fittings 


Pelleted channel carbon blacks 


Polyethylene Pipe & Tubing 
Wetting Agent 


Supported & unsupported flexi- 
ble vinyl sheeting 
Quilted plastic films 


High- impact, low-pressure 
moldable plastic (a copoly- 
mer) 

Cellulosic boning (extruded) 


Structural Articles made with 
reinforced resins 

Metal to Metal Adhesive, 
Epoxy meta! adhesive 

Industrial adhesives for plas- 
tics and metals 

Shade cloth, plastic coated 


Vinyl plastic in sheet form, 
coated with adhesive 

Adhesive coated reinforcing 
tape 

Adhesive 


Roll leaf 
Composition supported viny! 


Paintbrush setting compounds 


‘Polyvinyl butyral sheeting 


Polyviny! butyral resins 


C 
Products made by Chemical 
Dev. Corp. Lubricants, Ad- 
hesives, Coatings, etc. 
Plasticizers 


Colloidal Silica-Thickening, 
Thixotropic, Suspension, 
Dispersing Agent 

Cast acrylic rods and tubes- 
cements, polishes, adhe- 
sives-acrylic general pur- 
pose; fast setting; monomer 
and monomer. polymer ce- 
ments and adhesives-bodied 
adhesives for acetates, sty- 
renes, vinyls-formed plas- 
tics & bodies adhesives & 
solvent adhesives for vinyls 
to vinyls & vinyls to dis- 
similar materials, also 
bodies adhesives for nylon 
and phenolics. Anti-static 
polishes for acrylics, vinyls, 
etc. 

Organic Peroxide Catalysts 


Amino-resin casting compound 


Viny! based air dry coatings 
in colors 
Masonry sealant 


Natural calcium carbonate ex- 
tender water ground from 
White Georgia Crystalline 


Marble. 


COMPANY & 
ADDRESS 


S. A. Solvic, Brusells, Belgium 


Isotope Products, Buffalo, New 
York 

Isotope Products, Buffalo,N.Y 

Skyline Industries, Skyline 
Plastic Pipe, Inc., Skyline 
Plastic Molding, Inc., 
ville, Pennsylvania 

Taylor Instrument Companies, 
Rochester, New York 

B. I. P. Engineering Limited, 
Sutton Coldfield, Warwick- 
shire, England 


litus- 


Taylor Instrument Companies, 
ochester, New York 

Anesite, Company, 
Illinois 

Godfrey L. Cabot, Inc., Boston, 
Mass. 

Anesite Co., Chicago, Illinois 

Gering Products, Inc., Kenil- 
worth, New Jersey 

Bolta Co., Inc., Lawrence, 
Mass. 

Bolta Co., Inc., 
Mass. 

Balta Co., Inc., 
Mass. 


Chicago, 


Lawrence, 


Lawrence, 


Anchor Plastics Co., Inc., 
Long Island City 6, N.Y. 
Carl N. Bettle Plastics Corp., 
Fall River, Massachusetts 
Carl H. Biggs Co., Inc., Los 
Angeles, Calif. 

Rubber and Asbestos Corpora- 
tion, Bloomfield, New Jersey 

Columbus Coated Fabrics 
Corp., Columbus 16, Ohio 

B. B. Chemical Co., Cambridge 
Massachusetts 

B. B. Chemical Co., Cam- 
bridge, Massachusetts 

B. B. Chemical Co., Cam- 
bridge, Massachusetts 

Griffin, Campbell, Hayes, 
Walsh, Inc., New York, New 
York 

Textileather Div., The Gen. 
Tire & Rubber Co., Toledo, 
Ohio 

Rubber & Asbestos Corp., 
Bloomfield, New Jersey 

E. lL. du Pont de Nemours & 
Co., Inc., Polychemicals 
Dept., Wilmington 98, Del. 

Shawinigan Resins Corp., 
Springfield, Mass. 


Chemica! Development Corp., 
Danvers, Mass. 


Godfrey L. Cabot, Inc., Boston, 
10, Mass. 

Godfrey L. Cabot, Inc., Boston, 
Massachusetts 


Cadillac Plastic Co., Detroit, 
Michigan 


Cadet Chemical Corp., Burt, 
N. Y. 

F urance 
Angeles, California 

James Lithgow Co., Inc., 
Torrance, Calif. 

Lithgow Chemicals Co., Div. 
of Reinhold Engineering & 

7 Norwalk, 


Plastics, Inc., Los 


Plastics Cee. 
California 

The Calcium Products Divi- 
sion, The Georgia Marble 
Co., Tate, Georgia 





TRADE NAME 


Campco 


Capracy! 


Cearbeso! 
Carbolac 
Carbo wax 
**Corver Press”’ 
Cascamite 
Casco 
Cascola 
Cascolac 
Cascophen 
Cascorez 
Cascote 
Castaloy 


Celanese 


Celanthrene 


Celite 
Cellon 
Cellesize 


Celogen 


Celoron 


Cenco McLeod 
Goges 

Century Brand 

Ceramicon 

Ceramo 

Certus 

Chainomatic 


Chemel ec 


Chemi seal 


Chemi gum 
Chemigum Latices 
Chemlon 
Cher-o-glas 


Chem-o- so! 


Chik san 


The Chilton 
Process 


Chlerowox 


Christian Becker 


Chromacy! 


NATURE OR TYPE OF 
PRODUCT 


Thermoplastic sheet and film 


Modified Rosin Esters 


High Color, channel carbon 
blacks 


Polyethylene glycols 
Hydraulic Laboratory Press 
Powdered synthetic resin ad- 
hesives 


Glues and adhesives 
Label glue 


Aqueous casein coating solu- 
tions 
Glues 


Resin glue 
Synthetic resin 
Clamps, laboratory 


Acetate film, sheeting, mold- 
ing material, polyethylene 
film, sheeting, rigid sheet- 
ing, polyester resins, poly- 
vinyl acetate emulsions. 

Dyes 


Diatomite products-filter aids 
and mineral] fillers 
Cellulose Acetate 

Plasticizers. 
Hydroxyethy! cellulose 


with 


Nitrogen blowing agent for 


plastics and rubber. 


Electrical insulating material 


High Vacuum Gages 


Fatty acids 


Capacitors 
Thermocouple wire 
Vinyl resins 
Analytical Balances 


Teflon with additives to alter 
properties for special ap- 
plications in process in- 
dustry and electronic field 

Teflon gaskets—packing spe- 
cial fabricated items gen- 
erally required by chemical 
& process industry 

Butadiene /acrylonitrile 
bers 

Butadiene /acrylonitrile 
polymer latices 

Fabricated teflon products 


rub- 


co- 


Glass fiber reinforced building 
panels 

Dispersions of high molecular 
weight, vinyl chloride poly- 
mer, or copolymer, resins 
in liquid plasticizers—com- 
pounds for molding, spreader 
coating, die wiping, extru- 
sions, dipping, and spraying. 

Chemical resistant plastics for 
electroplating apparatus & 
parts thereof, as for other 
chemical resistant parts 

Ball-bearing swivel Joints and 
rotating Joints 

For: Mechanically inlaying 
articles of manufacture with 
designs and figures made of 
metal 

Chlorinated Paraffin Wax 


Analytical Balances 


Dyes 


COMPANY & 
ADDRESS 


Chicago 


Corp., 


Div., of 
Products 


Campco 
Molded 
Chicago, Ill. 

E. L. du Pont de Nemours Co., 
Inc., polychen -al div.— 
Wilmington, Del. 

C. J. Osborn Co., Linden, New 
Jersey 

Godfrey L. Cabot, Inc 
Mass. 

Carbide and Carbon Chemicals 
Co., New York, N.Y. 

Fred S. Carver, Inc., Summit, 
New Jersey 

The Borden Co., Chemical 
Div., New York, New York 

The Borden Co., Chemical 
Div., New York, New York 

The Borden Co., Chemical 
Div., New York, New York 

The Borden Co., Chemical 
Division, New Y ork, New York 

The Borden Co., Chemical 
Div., New York, New York 

Borden Co., Chemical Div., 
New York, New York 

The Borden Co., Chemical 
Div., New York, New York 

Fisher Scientific Co., Pitts- 
burgh, Pennsylvania 

Celanese Corp. of America, 
Newark, New Jersey 


-, Boston, 


E. L. du Pont de Nemours Co., 
Inc., Polychemical div., 
Wilmington, Delaware 

Johns-Manville, New 
N.Y. 

Dynamit -Actien Gesellschaft, 
Troisdorf, W. Germany 

Carbide & Carbon Chemicals 
Co., New York, N.Y. 

Naugatuck Chemical! Division, 
U.S. Rubber Co., Naugatuck, 
Connecticut 

Continental-Diamond Fibre 
Division of The Budd Co., 
Inc., Newark, Del. 

Central Scientific Co., 
cago, Ill. 

Harchem Division, Wallace & 
Tiernan Inc., Belleville, New 
Jersey 

Erie Resistor 
Pennsylvania 

Thermo Electric Co., Inc., Sad- 
dle Brook, New Jersey 

Monite Waterproof Glue Co., 
Minneapolis, Minn. 

The Torsion Balance 
Clifton, New Jersey 

United States Gasket 
Camden, New Jersey 


York, 


Chi- 


Corp., Erie, 


Co., 


Co., 


United States Gasket Co., 


Camden, N.J. 


The Goodyear Tire & Rubber 
Co., Akron 16, Ohio 

The Goodyear Tire & Rubber 
Co., Akron, Ohio 

Crane Packing Co., 
Grove, Ill. 

Chemold Co., 
California 

Chemical Products Corp., East 
Providence, Rhode Island 


Morton 


Santa Monica, 


The Richardson Co., Melrose 
Park, Illinois 


Chiksan Co., Brea, Calif. 


Plastic Inlays, Inc., Summit, 
ew Jersey 


Diamond Alkali Co., Cleve- 
land, Ohio 

The Torsion Balance Company, 
Clifton, New Jersey 


E. L. du Pont de Nemours Co., 
Inc., Polychemical Div., 
Wilmington, Delaware 


TRADE NAME 
Chromcote 
Chromolox 
Cincinnatus 
Clepco 
Clopane 
Co Res Co 
Cobl ak 
Coethlobl ak 


Collacral 


Colorite Buttons 
Col-o- Vin 
Colton 
Computreater 
Condux 

Conoco 


Conolite 


Contact 
Continental 
Continex 


Cordfil 


Cordo 


Cordobond 
Cordoclad 
Cordo flex 
Cordoglas 
Cordopreg 
Cordotack 
Coresinbl ak 
Corpolin 
Cosmos & 
Cosmo s-Chrome 
Cosol 
Covarni shblak 
Coverlac 
Coviny! black 
Cratex 
Cresline 
Crest- Foam 
Cryptone 


Crystal Seal 


Cry stolon 


Cub-line 


Cub Printer 


NATURE OR TYPE OF 
PRODUCT 


Chrome colored vacuum metal- 
ized finish. 

Electric Heating Equipment 

Heavy duty double arm mixers 

Radiant heaters, 
heaters 

Clear vinyl packaging film, 
heat sealable and printable 

Corrosion resistant coatings 


immersion 


Carbon Black Dispersions 
Carbon Black Dispersions 


Thixothropic agent for dis- 
persions and for the produc- 
tion of specialty adhesives. 

Dyeing of plastic parts and/or 
buttons 

Vinyl coated fabric & vinyl 
unsupported sheeting 

Complete line of machines 


Single end tire cord laboratory 
unit 

Conductive compounds (elec 
trical) 

Secondary plasticizer for PVC 
Resin Formulations 


Conolite laminates are all 
based on polyester resins 
and are provided in both 
decorative and industrial 
types. Decorative types are 
utilized mainly as surface 
coverings in the traditional 
manner and are particularly 
adaptable to the ‘‘Do-it- 
yourself’ trade. Our indus- 
trial laminates include elec- 
trical grades, fuel cell back- 
ing board, general purpose 
aircraft construction board 
and sign board. 

Self-adhesive labels 


Carbon black 
Carbon black 


Random cut cotton, rayon or 
nylon cord 


Laquer coatings for bonding, 
laquer coatings for plastic 
sheeting 

Special purpose adhesives 


Corrosion resistant paints 

Protective coatings 

Plastic resins & compounds for 
impregnating 

Polyester reinforced fibreglas 

Tacky adhesives 

Carbon Black Dispersions 

Industrial humectant or paper 
plasticizer 

Electronic sealing machines 
and parts thereof. 

Hydrocarbon Solvent 

Carbon Black Dispersions 

Solvent type strip coat 

Carbon Black Dispersions 

Abrasive Polishing Wheels, 
Points, Sticks, etc. 

Plastic Pipe 

Vinyl foam 

Zinc sulphide pigments 

Clear molded styrene or acrylic 
with back decorated for third 
dimensional effect. 

Abrasive, grinding wheels, re- 


fractories 
Flexographic Printing Press 


Flexographic Printing Press 


COMPANY ¢ 
ADDRESS 


The Eyelet Sp« 
Waterbury Conn 

Edwin L. Wiegan 
burgh, Pennsy 

J. H. Day ( 
Ohio 

Cleveland Process 
land, Ohio 

Clopay Corp., 


Cordo Chemica 
walk, Conn. 
Columbian Carbo 
York, New York 
Columbian Carbor 
York, New York 
Badische Anilin- & 
rik A. G., Germa 


Colorite Buttons, } 
New York 

Columbus 
Corporation, Colu 

Arthur Colton ( 
Michigan 

C. A. Litzler Co., | 
land, Ohio 

H. V. Hardman Co., Ir 
ville, New Jersey 

Continental Oil ( 
chemical Dept., 
New York 

Continental 
Inc., Wilmington, 


Coate 


Can 


Archer Label Co., Los Ap 
geles, California 

Witco Chemical Co., New York 
New York 


Witco Chemical Co., New York 


The Rayon Processing ( 


- L, Pawtucket, Rhode 
Island 
Cordo Chemical Corp., Nor 


walk, Conn. 


Cordo Chemical 
walk, Conn. 
Cordo Chemical 
walk, Conn. 
Cordo Chemical 
walk, Conn. 
Cordo Chemical 
walk, Conn. 
Cordo Chemica! Corp., 
walk, Conn. 
Cordo Chemical 
walk, Conn. 
Columbian Carbon Co., 
York, New York 

Heyden Chem. 
York, N.Y. 

Cosmos Electronic Machine 
Corp., New York, New York 

Neville Chemica! Co., Pitts- 
burgh, Pa. 

Columbian Carbon Co., 
York, New York 

Spraylat Corp., 
New York 

Columbian Carbon Co., New 
York, New York 

Cratex Mfg. Co., San F rancis 
5, Calif 

Crescent Plastics, Inc., Ev 
ansville 7, Indiana 

Crest Chemica! Industries 
Corp., Brooklyn, N.¥ 

The New Jersey Zinc ‘ 
New York, New York 

Gits Molding Corp., Chicag 
Il. 


LOFp., 


Corp., New 


New York, 


Norton Co., Worcester, Mass 


Wolverine Paper Converting 
Machinery Corp., Detroit, 
Michigan 

Wolverine Pa 
Machinery 
Michigan 


Converting 
orp., Detroit, 





, Mass 


mn verting 


Detre 


mverung 
Detroit, 


TRADE NAME 


Curry Arts 
Leminations 


Cush N- Blo 
Cyeolac 


Cymel 


Dovis- Standard 


Daxed 


Day cor 


Decalin 


Decor-Vac 


Densite 
Derbylite 
Devcon 
Dex star 
Diall 
Diamond 


Diatol 


Dilecto 
Dimetcote 
Diofon 
Diorid 
Dipentek 


Dispersite 


Donwood 
Doray 


Dorn 


Dow Corning 
Drepex 
Drycol 
Dryply 


Duco 


Du Lite 


Dulux 


Duo! 


NATURE OR TYPE OF 
PRODUCT 


sheets, 
lamina- 


Acrylic Decorative 
acetate and viny! 
tions, plexiglas fabrications 


Hand tool line 
Thermoplastic molding cmpds. 


Melamine molding compounds 
and resins 


D 
Natural Depolymerized Rubber 


Polyester Fiber 


Presses 


Thermosetting resin 


Plasticizer, Polyviny! Acetate 
Emulsion, High Styrene Co- 
polymer Latex, High Styrene 
Copolymer Resin. 

Thermoplastic and rubber ex- 
truding machine and ac 
cessories 

Dispersing agent, either so- 
dium or potassium salts of 
alkyl naphthalene sulfonic 
acid also by differing num- 
bers, they are polymerized 
sodium salts of substituted 
benzoid alky! sulfonic acid. 

Pony mixers, Dispersion or 
Roll Mills, Blenders, Im- 
perial Dispersion Mixers, 
Sifters, Heavy Duty Double 
Arm Mixers. 

Corrugated and Flat Sheet for 
non-structural uses. 

Solvent 


Decorative Vacuum Formed 


Plastics. 
Gypsym cement—high strength 


Daylight—fluorescent molding 
powders and products 

80% Steel-20% Plastic for mak- 
ing Molds. 

Long fibre specialty papers 


Diallyl phthalate molding com- 
pounds 

Vulcanized F ibre Sheets, rods, 
tubes 

Denatured alcoho! solvent 


Laminated Plastic sheets, 


rods, tubes 
Protective coating 
Plastics Dispersion 
Polyvinylidene chloride for 
production of filaments 


Dipentaerythritol technical 


Aqueous dispersions of rubber 


Electrical and plastic 
Metalized Mylar laminates 


Vinyl film and sheeting and 
coated fabrics 


Silicone products 

Plasticizers for Vinyl Resins 

Pigments for coloring Plastics 

Pre-impregnated polyester 
glass cloth and mat 

Enamels, Finishes, Lacquer 


Sealers 


Enamels 


Foam Resin, Var- 


nishes 


Paints, 


Resinated chemical pigments 


COMPANY & 
ADDRESS 


Curry Arts Laminating Co., 
Scranton, Pa. 

New Plastic Corp., Los An- 
geles, Calif. 

Marbon Chemica! Div., Borg- 
Warmer Corp., Gary, Indiana 

Plastics & Resins Div., Ameri- 
can Cyanamid New 


York, N.Y. 


Co., 


H. V. Hardman Co., 
Belleville, New Jersey 

E. I. du Pont de Nemour & 
Co., Inc., Wilmington, Dela- 
ware 


Corp., 


Inc., 


Grand Haven, 

Ohio-Apex Div., Food Ma- 
chinery & Chemical Corp., 
Nitro, West Virginia 

Dewey and Almy Chemical Co., 
Div. of W. R. Grace & Co., 
Cambridge, Mass. 


Davis-Standard, Div. of Frank- 
lin Research Corp., Mystic, 
Conn. 

Dewey and Almy Chemical Co., 
Cambridge, Mass. 


J. H. Day Co., Cincinnati, Ohio 


Strick Plastics, Perkasie, 
Pennsylvania. 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

7. L 
ciates, 
Illinois 

Bestwall Certain-Teed Sales 
Corp., Ardmore, Pennsylvania 

Luminous Resins, Inc., Chi- 
cago, Ill. 

Chemical Development Corp., 
Danvers, Mass. 

C. H. Dexter & Sons, Inc., 
Windsor Locks, Conn. 

Mesa Plastics Co., Los An- 
geles, California 

C ontinental-Diamond F ibre 
Corp., Newark, Delaware 

U. S. Industrial Chemicals 
Co., Div. of National Dis- 
tillers and Chemical Corp., 
New York, New York 

Continenta!-Diamond Fibre 
Corp., Newark, Delaware 

Amercoat Corp., South Gate, 
California 

Badische Anilin- & Soda F abrik 
A. G., Germany 

Badische Anilin- & Soda Fabrik 
A. G., Germany 

Heyden Chem. Corp., New 
York, N.Y. 

Naugatuck Chemical, Div. of 
the U.S. Rubber Co., Nauga- 
tuck, Conn. 

Sierra Electric Corp., Gardena, 
Calif. 

The Dorrie Process Co., Inc., 
Brooklyn, New York 

Gordon-Lacy Chemical Prod- 
ucts Co., Inc., Maspeth, L.I1., 
N.Y. 

Dow Corning Corp., Midland, 
Mich. 

Argus Chemical Laboratory, 
Brooklyn, N.Y. 

Gering Products, Inc., Kenil- 
worth, N. Jersey 

Flexfirm Products, E] Monte, 
Calif. 

E. lL. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

E. 1. du Pont de Nemours & 
Co., Inc., Wilmington, De la- 
ware 

E. 1. du Pont de Nemours & 
Co.,Inc., Wilmington, Dela- 
ware 

E. 1. du Pont de Nemours & 
Co., Inc., Pigment Div., 
Wilmington, Del. 


Stenagaard and Asso- 
Inc., Chicago, 


TRADE NAME 


Duponol 


Duralon 


Duretex 


Durex 


Durez 


Dyal 


Dy foam 
Dylan 


Dylene 
Dylite 
Dymal 
Dynatherm 
Dyphene 
Dyphenite 


Dytron 


Eccofoam 
Eccosorb 
Elastofoam 


Elastolex 


Electromax 
Electronheat 
Elf 

Elftex 
Elmer’s 


Elprine 


Elvacet 
Elvanol 


Emerox 
Emerso! 
Empol 
Emulphor 


Emu-P ulver 


120 FD 


Enduro 


Ensolite 
Entol eter 


1111 


NATURE OR TYPE OF 
PRODUCT 


Sodium Laury! Sulfate, Surface 
Active Agents 


Furane Resins 


Supported vinyl fabric for au- 
tomotive seatcovers and au 
tomotive trim. 

Pipe and Fittings 


Diallyl phthalate molding com- 
pounds, Phenolic resins, 
Phenol ic molding com- 
pounds, Polyester molding 
compounds, Polyester resins 
(fire-retardant). 

Alkyd and Styrenated 
Resins for Coatings 


Alkyd 


Foam plastic insulation 
Polyethylene 


Polystyrene 


Expandable polystyrene 


Maleic Resins for Coatings 


Electronic (dielectric) heating 
and sealing presses, ovens, 
and all related work handling 
equipment. 

Phenol-Formaldehyde 
Resins for Coatings 


Pure 


Phenol-formaldehyde, Modified 


Resins for Coatings 


Laminated F abric 


Foam products 


Series of electromagnetic 
energy absorbers 

Series of patented viny! plas- 
tisol compounds 

Elastic fabric supported viny! 


Temperature Signalling Con- 
troller 

Dielectric Preheating Genera- 
tors 

Channel Carbon Blacks 


Oil Furnace Carbon Blacks 
Adhesives 


Hydraulic presses and equip- 
ment 


Rubber-Base coating 


Polyviny! Acetate Emulsion 


Polyvinyl! Alcohol 


Azlaic Acid 
Stearic and oleic acids 
Polymerized Acids 


Surfactant; emulsifying agent; 
latex stabilizer; antistatic 
agent. 

Styrene-containing mixed poly- 
mers, re-emulsifiable in wa- 
ter, for the production of 
aqueous dispersions for 
paints. 

Impregnated and coated papers 


Cellular plastic materia] in 
sheet form or extruded 
shapes for the construction 
industry. 

Cellular plastic 
sheet form and 
shapes 

Impact Mill and/or Centrifugal 
Mixer 


material in 
extruded 


COMPANY & 
ADDRESS 


E. L du Pont de Nemours & 
Co., Inc., Wilmington, Dele- 
ware 

U. S. Stomeware Co., Akron, 
Ohio 

Textileather Division, The 
General Tire & Rubber Co., 
Toledo, Ohio 

Franklin Plastics, Inc., Franak- 
lin, Pennsylvania 

Durez Plastics Div., Hooker 
Electrochemical Co., North 
Tonawanda, New York 


Sherwin-Williams Company, 
Pigment, Color and Chem. 
Div., New York, N.Y. 

Dyfoam Corp., New Castle, 
Pennsy!vania 

K oppers Company, Inc., Chemi- 
cal Division, Pittsburgh, Pa. 

Koppers Company, Inc., Chem- 
ical Division, Pittsburgh, 
Pa. 

Koppers Company, Inc., Chem- 
ical Division, Pittsburgh, 
Pa. 

The Sherwin-Williams Co., 
New York, New York 
Guild Electronics Inc., 

York, New York 


New 


Sherwin-Williams Co., Pig- 
ment, Color and Chem. Div., 
New York, N.Y. 

Sherwin-Williams Co., Pig- 
ment, Color and Chem. Div., 
New York, N.Y. 

Dynamit - Actien-Geselischaft, 
Troisdorf, W. Germany 


Emerson and Cuming, Inc., 
Canton, Mass. 

Emerson & Cuming, Inc., Can- 
ton, Mass. 

Elastomer Chemical 
Newark, N.J. 

Texileather Division, The Gen- 
eral Tire & Rubber Co., 
Toledo, Ohio 

Leeds & Northrup Co., Phila- 
delphia, Pennsylvania 

Resdel Engineering Corp., 
Pasadena, Calif. 

Godfrey L. Cabot, Inc., Bos- 
ton, Massachusetts 

Godfrey L. Cabot, Inc., Bos- 
ton, Massachusetts 

The Borden Co., Chemical 
Div., New York, New York 

Elmes Engineering Div., Amer- 
ican Steel Foundries, Cin- 
cinnati, Ohio 

Atlas Mineral Products Co., 
Mertztown, Pennsylvania 

E. L du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

E. L du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Emery Industries, Inc., 
cinnati, Ohio 

Emery Industries, Inc., 
cinnati, Ohio 

Emery Industries, Inc., Cin- 
cinnati, Ohio 

Antara Chemicals, Div. of 
General Aniline & Film Corp. 
New York, New York 

Badische Anilin- & Soda Fabrik 
A. G., Germany 


Corp., 


Cin- 


Cin- 


Endura Corp., Quakertown, 
Pennsylvania 
United States Rubber Co., New 


Y ork, New York. 


United States Rubber Co., New 
York, New York 


Entoleter Div., Safety Indus- 
tries, Inc., New Haven, 
Conn. 





TRADE NAME 


Epceo 


Epibond 
Epikote 
Epi-Rez 
Epi- Tex 
Epi- Var 
Epocast 
Epon 
Epon Curing 
Agent 
Eponite 
Epoxylite 
Erdco 
Ethocel 


Ethylac 


Everflex 


Exact Weight 
Excelsior 


Extrudalite 


FA 


F abri cfil 


Fabrer 
Fabrikoid 


Fabrilite 


F ade- Ometer 


Foirprene 


Fairylite 


Farlite 


Farrel 
F orrel-Birmingham 


Federon 


Feather Brand 


Fedlastic 


Fedroid 


Fedrolon 


Fedwal! 


Ferrotron 
Fibercast 
Fibercore 
Fiberesin 
Fiberite 

Fiberthin 


Fibrez 


NATURE OR TYPE OF 
PRODUCT 


Drum tumblers and master 
batch (predispersed pigment 
in polyethylene) 

Synthetic resins for use in ad- 
hesives 

Epoxy Resin 


Epoxy Resins 
Epoxy Ester Resins 
Epoxy Ester Resins 


Casting, bonding and laminat- 
ing resins 

Epoxy resin for coatings, pot- 
ting, laminating, adhesives 
and tool and die fabrication. 

Hardeners for epoxy resin 
systems 

Epoxy resin for textile treating 


Epoxy resin formulations 


RF generators for plastic seal- 
ing and presses. 
Ethylcellulose 


Vulcanizing Agt. 


Viny! Acetate Copolymer Emul- 
sion 

Scales, Industrial and Com- 

mercial 


Carbon Black 


Embossed extruded sheets— 
Styrene, acrylics, etc. 


F 
Furfury! Alcohol 
Chopped fabrics for filler in 


plastics. 

Urea- Formaldehyde Textile 
Resins 

Pyroxylin Coated Fabrics 


Vinyl coated fabrics 


Testing Apparatus, Acceler- 
ated Fading. 
Synthetic Rubber Coated Fab- 


mics 


Plastic Cellulose Derivative 
in Class | raw or partly pre- 
pared materials. 

Decorative & Industrial High- 
pressure Laminated Plastics 


Mills and Calenders 
Mills and Calenders 


Polyviny! chloride coated fab- 
ric 

Balsa cores for reinforced 
plastics. 

Polyvinyl! 
jersey 


chloride coated 


Pyroxylin coated fabric 


Polyvinyl! chloride coated fab- 
ric 


Polyviny! chloride coated fab- 
rics 


Magnetic plastic materials 


Reinforced Epoxy Pipe, Tub- 
ing and Fittings 

Glass fiber reinforced molding 
compounds 

Laminated Decorative Board 
and panel stock 

Reinforced phenolic and Meta- 
mine Molding Materials 

Coated Textile Fabric 


Fiber glass and Premix mold- 
ing compound and molded 
parts. 


COMPANY & 
ADDRESS 


Erie Plastics Co., Div. of 
Erie Iron & Supply Corp., 
Erie, Pa. 

F urane Plastics, Inc., Los An- 
geles, Calif. 

Shell Chemical 
York, New York 

Jones-Dabney Co., Louisville, 


New 


Corp., 


y: 
Jones-Dabney Co., Louisville, 


y- 
Jones-Dabney Co., Louisville, 
Ky. 
F urane Plastics, Inc., Los An- 
geles 39, Calif. 
Shell Chemical Corp., 
York, New York. 


New 


Shell Chemical New 
York, New York 

Shell Chemical 
York, New York 

The Epoxy lite Corp., El Monte, 
Calf. 

Erdco Engineering Corp., Addi- 
son, Illinois. 

Dow Chemical Co., Midland, 
Mich. 

Pennsylvania Salt Manufactur- 
ing Co., Industrial Div., 
Philadelphia, Pennsylvania 

Dewey and Almy Chemical Co., 
Div. of FW. R. Grace & Co., 
Cambridge, Mass. 

Exact Weight Scale Co., Co 
lumbus, Ohio 

Columbian Carbon Co., 
York, New York 

Rotuba Extruders, Inc., Brook- 
lyn, N.Y 


Corp., 


New 


Corp., 


New 


The Quaker Oats Co., Chemi- 
cals Dept., Chicago, Illinois 

The Rayon Processing Co. of 
Rhode Island, Pawtucket, 
R. L. 

Reichhold Chemicals, Inc., 
White Plains, New York 

E. Ll. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

E. |. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Atlas Electric Devices Co., 
Chicago, Illinois. 

E. 1. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Shoe Form Co., Inc., Aubum, 
New York 


Plastics Div., Farley & Loet- 
scher Mig. Co., Dubuque, 
lowa 

Farrel-Birmingham Co., Inc., 
Ansonia, Conn. 

Farrel-Birmingham Co., Inc., 
Ansonia, Conn. 

Federal Industries, Div. of 
Textron, Inc., Belleville, 
New Jersey 

International. Balsa 
Jersey City, N.J. 

Federal Industries, Div. of 
Textron, Inc., Belleville, 
New Jersey 

Federal Industries, Div. of 
Textron, Inc., Belleville, 
New Jersey 

Federal Industries, Div. of 
Textron, Inc., Belleville, 
New Jersey 

Federa! Industries, Div. Tex- 
tron, Inc., Belleville, New 
Jersey 

The Polymer Corp., Reading 
Pennsylvania 

The Fibercast Corp., 
Springs, Oklahoma 

Plumb Chemica! Corp., Phila- 
delphia, Pennsylvania 

Fiberesin Plastics Co., Ocon- 
omowox, Wisconsin 

The Fiberite Corp., Winona, 
Minn. 

United States Rubber Co., New 
York, New York 

General Plastics Corp. and 
General Fiber, Inc., Div. of 
Genera! Plastics Corp., Los 
Angeles, Calif. 


Corp., 


Sand 


TRADE NAME 
Filflec 


Filon 


Firco 


Fire-Snuf 


Firestone 
Butaprene 


Firestone Exon 


Firestone Velon 


Flawmaster 


Flexaust 


Flexbond 


Flex-|-Base 
Flexo! 

Flex-O- Timer 
Flexrite Colors 
Flex Span 


Flextherm 


Florence 
Fluid Feed 
Fluoroflex 


Fl uoure seal 


Fluran 
Forasite 
Formacurve 
Formvar 


Forticel 


Fortiflex 


Fostarene 


Foundrez 


Franklin 
Fray-No 
Fray-No- Therm 


Ful scope 


Fuse Film 


Fyberoid 


NATURE OR TYPE OF 
PRODUCT 


Random cut fibre for filler in 
plastics. 

Translucent Fiberglass Rein- 
forced Plastic Building 
Pane! 

Plastic treatment for fire 
hose...to prevent mildew & 
prolong life of hose. 

‘lame Retardant Polyester 
Translucent Structural 
Panels. 

Composition of synthetic rub- 
ber or rubber-like materials 
with or without natural rub- 


Raw or partly prepared plastic 
resins in the form of pow- 
ders, granules, pellets, 
plastisols, or lattices for 
further use in the industrial 
arts. 

Vinyl film, sheeting, mono 
filaments and multifilament 
yarns 

A thermosetting compound used 
to reclaim metal parts and 
castings, otherwise rejected 
for surface flaws. 

Flexible hose for dust collec- 
tions, etc. 

Polyviny! Acetate Emulsion 


Bases of rubber and fabric for 
rubber cushions 

Plasticizers 

Time-cycle controller 

Lacquer Colors 

Liquid plastic-coating 

Hot or cold therapeutic band- 


age. 


Pipe made of intermediate den- 
sity Polyethylene. 


Zinc oxides 

Rotary table & drill press feed. 

Products made from F luorocar- 
bon Resins 

Pipe thread compound for 
plastic and steel joints, re- 
sistant to chemical attack 
and joints can be easily 
disassembled. 

Fluocarbon Products 

Phenol-Formaldehyde Particle 
Board Adhesives 

Formed decorative laminated 
plastic materials. 

Polyvinyl formal resins 


Cellulosic Plastic 
Polyolefin Resin 


Polystyrene 

Urea - Formaldehyde and 
Phenol-F ormal dehyde Found- 
ry Resins 

Hard Vulcanized Fibre 

Fray proofing 


Heat sealable coating 


Indicating or Recording Con- 
trollers for temperature and 


‘epee o> 
Film and film laminate 


Very high grade insulating pa- 
~ commonly called “*Fish 
‘aper.”” 


G 
Pipe joint compound 


Casein 


COMPANY « 
ADDRESS 


The Rayon Process 
R. 1., Pawtucket, f 

Filon Plastics 
Sugundo, Calif. 


General Plastics \ 
Tacoma, Wash. 


Resolite Corp., 
Pennsylvania 


Firestone Plastics ( 
town, Pa. 


Firestone Plastics ( 
town, Pennsylvania 


Firestone Plastics ( 
town, Pennsylvania 


Carl H. Biggs Co., Ir 
Angeles, Calif. 


The Flexaust Co., New York 
New York 

Colton Chemical Co., Div. Air 
Reduction Co., Inc., ( 
land, Ohio 

United States Rubber ( 
York, New York 

Carbide and Carbon Chemicals 
Co., New York, New York 

Taylor Instrument Companies, 
wae a New York 

Flexcraft Industries, 
New Jersey 

Flexcraft Industries, 
New Jersey 

Skyline Industries; 
Plastic Pipe, Inc; 
Plastic Molding, Inc., Tit 
ville, Pennsylvania 

Skyline Industries, 

lastic Pipe, Inc., 

Plastic Molding, Inc., 
ville, Pennsylvania 

The New Jersey Zinc Co. 
York, New York 

Mead Specialties Co. 
Chicago, Illinois 

Resistoflex Corp., Roseland, 
New Jersey 

Industria! Plastic Fabricators, 
Inc., Norwood, Mass. 


Newark, 


Newark 


U. S. Stoneware Co., Akron, 
Ohio 

Reichhold Chemicals, Inc., 
White Plains, New York 

Pine-Wood Plastic Co., lnc., 
Cambridge, Mass. 

Shawinigan Resins Cor., 
Springfield, Mass. 

Plastics Div., Celanese Corp 
of America, Newark, New 
Jersey 

Plastics Div., Celanese Corp. 
of America, Newark, New 


Jersey 

Foster Grant Co., Inc., Leom 
inster, Mass. 

Reichhold Chemicals, Corp., 
White Plains, New York 


Franklin Fibre-Lamitex Corp. 
Wilmington, Delaware 

Farrington Texol Corp., Wal- 
pole, Mass. 

Farrington Texol Corp., Wa! 
pole, Mass. 

Taylor Instrument Companies, 
ochester, New York 
Velveray Corp., New York, 

New York 
Wilmington Fibre Specialty 
Co., New Castle, Dela 


Atlas Mineral Products Co-, 
Mertztown, Pennsy!vanie 
George Morrell Corp., Muskeg™ 

Heights, Mich. 





ts ( 
ani 
uske goo 


TRADE NAME 


Golorn 


Goemaco 


Goral ease 
Garaly st 

Geran 
Goranized 
Goren Finish 
Gorden Beauty 
Gorox 
Gel-Kote 


Gelvo 


Gel vatex 


Gelvatol 


Gemocite 


Gemwood 


Gen-Flo 


Genofil-Rohre 


Genotex 


Genotherm 


Geon 

Ger- Flex 
Gerlite 
Ger-P ak 
Ger- Tube 
Gilee 
Glos Bond 


Gloskyd 


Glastic 


Glasticote 


Glidpol 


Glitex 
Glebalite 
Globl ak 
Glykon 


Glyptal 


Goldcote 
Gol pano! 
Goodallite 
Good Rite 


Good stix 


Grandur 


Grex 


NATURE OR TYPE OF 
PRODUCT 


Casein 


Natural calcium carbonate ex- 
tender ground from 
White Georgia Crystalline. 

Mold release Laeguers 


water 


Catalyst compositions 


Glass fiber roving 
” ” * 


Extruded rigid vinyl garden 
fencing, stakes and trellises. 
Peroxide Compositions. 


Coating for polyester products. 
(molded with product). 

Polyviny! acetate resins 

Aqueous polyviny! acetate 
emulsions and paint bases 
and paints compounded 
therefrom. 

Polyviny! alcohol resins 


Molding of a thermosetting 
plastic for decorative arti- 
cles. 

Laminated sheets consisting 
of pregwoods combined with 
plastic sheets, acrylic, 
phenolic, acetate, etc. 

Styrene Butadiene Latex 


Unplasticized rigid-Tubing for 
pipes and structural uses in 
all colors. 

Yarn for weaving of fine plastic 
textiles. 

Unplasticized viny] film-sheet- 
plate, from .0006" to .020" 
in rools - calendered-non 
toxic. 

Rubber-to-fabric Viny! Pyridine 
Adhesive Dip 
Dispersions of 

Resins. 

Polyviny! Chloride resins, 
compounds, and latices. 

Viny] tubing 


Synthetic 


Acrylic sheeting 
Polyethylene film 
Polyethylene tubing 


Polystyrene Sheets, Polyeth- 
ylene-roll and sheets 


Adhesives 


Alkyd molding compounds 

Fiberglass reinforced plastics- 
flat sheets laminates, premix 
custom moldings, extruded 
trod stock, stator slot u 
wedges. 
non-flammable liquid for 
cleaning, polishing and pro- 
tecting plastic and glass 
surfaces. A light buffing 
compound for use on plas- 
tics. A mild release liquid 
for plastics. 

Basic material for molding, 
laminating, etc., of rein- 
forced plastic products. 

Plastic tubing for electrical 
insulation. 

Fluorescent Molding Powders 
and Products 


Carbon Black Dispersions 
Polyester Resin 


Pigmented resin-base paints, 
varnishes, enamels, alkyd 
resins. 

Geld colored vacuum metalized 
finish. 

Protective coating for metal 
and anti-corrosive metal. 

Vinyl coated fabrics 


Chemicals 


Self sticking printed trans- 
parent advertising signs 
and product labels. 

Decorative plastic laminated 
furniture products. 

Linear (high density) Poly- 
ethylene 


‘COMPANY & 
ADDRESS 


George Morre 1] Corp., Muskegon 
Heights, Mich. 

The Calcium Products Div., 
The Georgia Marble Co., 
Tate, Georgia 

Garan Chemical Corp., Gar- 
dena, Calif. 

Garan Chemical Corp., Gar- 
dena, Calif. 

L. O. F. Glass Fibers Co., 
Toledo, Ohio 


Gering Products, Inc., Kenil- 
worth, New Jersey 

Garan Chemical Corp., Gar- 
dena, Calif. 

The Glidden Co., Cleveland, 
Ohio 

Shawinigan Resins 
Springfield, Mass. 

Shawinigan Resins 
Springfield, Mass. 


Corp., 


Corp., 


Shawinigan Resins Corp., 
Springfield, Mass. 
Greene Plastics Corp., Hope 


Valley, R. I. 


Gemwood Corp., Jamaica, N.Y. 


Chemical! Div., General Tire & 
Rubber Co., Akron, Ohio 
Anorgana G.M.B.H. Mi 
Ger. 


Anorgana G.M.B.H. Munchen, 
vermany 

Anorgana G.M.B.H. Munchen, 
Germany 


Chemical Div., General Tire & 
Rubber Co., Akron, Ohio 
General Dispersions, Inc., 
Paterson, New Jersey 

B. F. Goodrich Chemical Co., 
Cleveland, Ohio 

Gering Products, Inc., Kenil- 
worth, New Jersey 

Gering Products, Inc., Kenil- 
worth, New Jersey 

Gering Products, Inc., Kenil- 
worth, New Jersey 

Gering Products, Inc., Kenil- 
worth, New Jersey 

The Gilman Bros. Co., Gill- 
man, Conn. 

Polymer Industries,  Inc., 
Springdale, Conn. 

Glaskyd Inc., Perrysburg, Ohio 

The Glastic Corp., Cleveland, 
Ohio 


Industrial and Domestic Sili- 
cone Distributor, Reseda, 
California 


The Glidden Co., Cleveland, 
Ohio 


Genesee Laboratory, Inc., Aw 
burn, New York 

Luminous Resins, Inc., Chi- 
cago, Illinois 

Columbian Carbon Co., New 
York, New York 

Chemical Div., General Tire & 
Rubber Co., Akron, Ohio 

Chemica! Materials Dept., Gen- 
eral Electric Co., Pittsfield, 
Mass. 

The Eyelet Specialty Co., Wa- 
terbury, Conn. 

Padische Anilin- & Soda Fab- 
rik A. G., Germany 

Goodall-Sanford, Inc., Read- 
ing, Mass. 

B. F. Goodrich Chemical Co., 
Cleveland, Ohio 

Goodren Products Corp., En- 
glewood, New Jersey 


Pine-Wood Plastic Co., Inc., 
Cambridge, Mass. 

W. R. Grace & Co., Polymer 
Chemicals Div., Clifton, 
New Jersey 


TRADE NAME 
Grip Flex 

Guard 

Gummon 

Gusco 

Gusher 

Gusher Coolant 


Pump 
Guttano-Glasklar 


Gymseol 


H Kohnstamm 
Atlas HK 


Holowax 
Hanna 
Hanno Flo-Set 


Harflex 


Harmon 


Hasko. Struct 


Hoveg 


Hay site 
Heotrex 
Heirloom 


Heliogen 


Heliozone 


Hemit 


Hercocel 


Hercoflex 
Hercolyn 
Hercules 
Herecrol 
Heresite 


Hetron 


Hexcel 


Hexcelite 


Hi-fox 


Hi-Line 


Hobe 
Horse Head 
Hyben 


Hycor 


Hyeryl 
Hydrite 
Hydro- Finish 


Hydro-Line 


NATURE OR TYPE OF 
PRODUCT 


Special Decorative Coatings 
Vinyl wall covering 


Bituminous - asbestos cold 
molding compound. (organic) 
Epoxy and Epoxy Phenolic 
Coatings 
Centrifugal pumps, 
metal pumps 
Vertical centrifugal pump 


Molten 


Glass-clear-film in varying 
hardnessessvaiendered-pol- 
ished. 

Clear Phenolic Floor Finish 


Pigment colors for general 
manufacturing purposes, in- 
cluding plastics. 


Chlorinated naphthalenes 
Valves, riveters 
Speed control waves 


Plasticizers (adipates, seba- 
cates, phthalates, and 
specialties.) 

Colors 


Polyester resin impregnated 
fiberglass bonded to ex- 
panded foam. 

Filled phenolic resin for chem- 
ical process equipment. 
Filled furan resin for chem- 
ical process equipment 

Reinforced polyester 


Clear and pigmented baking 
lacquer 
Alkyd Protective Coating 


Blue and green copper- 
phthalocyanine pigments. 


Inhibitor 


Cement-asbestos cold molding 
compound. (inorganic) 

Cellulose acetate molding pow- 
der, ethyl cellulose molding 
powder. 


Plasticizers 

Hydrogenated methy! abietate 

Interchanging type holder 

Butadiene-Acrylonitrile Syn- 
thetic Rubber 


Phenolic coatings 


Polyester (fire-re- 


tardant) 


resins 


Structural honeycomb material 


Decorative paneling usin 
Hexcel aluminum honeycom 
and window glass. 

Linear polyethylene 


Pipe made of linear Polyeth- 
ylene 


Honeycomb before expansion 


Zinc pigments, titanium di- 
oxide pigments 

Plastic sheeting, textile coat- 
ing 

Acrylonitrile, polyacrylic, bu- 
tyl, and styrene rubbers and 
latices. 

Modified Ammonium Polyacry- 
late Solution 

Extender and inert filler pig- 


ment 
Liquid blast machine used for 
cleaning molds, dies, etc. 
Flexographic Printing Press 


COMPANY & 
ADDRESS 


Keystone Refining Co., Inc., 
Philadelphia, Pennsylvania 

Columbus Coated 
Corp., Columbus, Ohio 

Garfield Manufacturing ( 
Garfield, New Jersey 

A. Gushmer, Inc., Stalpic Div., 
Woodbridge, New Jersey 

The Ruthman Machinery Co., 
Cincinnati, Ohio 

The Ruthman Machinery Co., 
Cincinnati, Ohio 

Anorgana G.M.B.H. Munchen, 
Gennany 


Fabrics 


McCloskey Varnish Cas 
Philadelphia, Pennsy!vania. 


H. Kohnstamm & Co., Inc., 
New York, New York 

Union Carbide and Carbon 
Corp. 

Hanna Engineering Works, Chi- 
cago, lil. 

Hanna Engineering Works, Chi- 
cago, Il. 

Harchem Div., 
Tiernan, Inc., 
N.J. 

B. F. Goodrich Chemica! Co., 
Cleveland, Ohio 

Haskelite Mig. Corp., Grand 
Rapids, Mich. 


Wallace & 
Belleville, 


Haveg Industries, Inc., Wil- 
mington, Delaware 


Hays Mig. Co., Erie, Pennsy!- 
vania 

Rexton Finishes, Inc., Irving- 
ton, New Jersey 

McCloskey Varnish Co., Phile- 
delphia, Pennsylvania 

General Dyestuff Co., Sales 
Div. of General Aniline & 
Film Corp., New York, New 
York 

E. L. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Garfield Mig. Co., Garfield, 
New Jersey 

Hercules Powder Co., Inc., 
Wilmington, Delaware 


Hercules Powder Co., Inc., 
Wilmington, Delaware 

Hercules Powder Co., Inc., 
Wilmington, Delaware 

The Acromark Co., Elizabeth, 
New Jersey 

Heresite & Chemical Co., 
Manitowoc, Wis. 

Heresite & Chemica! Co., 
Manitowoc, Wis. 

Hooker Electrochemical! Co., 
Durez Plastics Div., North 
Tonawanda, New Y ork 

Hexcel Products, Inc., Oak- 
land, Calif. 

Hexcel Products, Inc., Oak- 
land, Calif. 


Hercules Powder Co., Inc., 
Wilmington, Pennsylvania 
Skyline Industries; Skyline 
Plastic Pipe, Inc., Skyline 
Plastic Molding, Inc., Titus 
ville, Pennsylvania 

Hexcel Products, Inc., Oak- 
land, Calif. 

The New Jersey Zinc Co., 
New York, New York 

Associated Rubber and Plasti« 
Corp., New York, New York 

B. F. Goodrich Chemica! Co., 
Cleveland, Ohio 


U B S Chemical Corp., Cam- 
bridge, Mass. 

Georgia Kaolin Co., Elizabeth, 
New Jersey 


Pangborn Corp., Hagerstown, 
Md. 


Wolverine Paper Converting 
Machinery Corp., Detroit, 
Mich. 





TRADE NAME 


Hydro-Printer 


Hylene 


Hypalon 


Hypervac 


Hy sol 


Hyvac 


Igepal 


Igepon 


Im-Plast 


Ind 
Indur 


Insultruc 


Insurok 


Interplastics 
lolyte 


Iporka 

Irvinil 

Isanol 

tsolite 

Isomelt 

Isonel 
Isoplast 
Isotemp Ovens 


Ivo 


JC-60 
Jarco 88 
Javollal 


Jek-o-mer 


Jet-Kote 
Jodo 
Johnson's 


Johnson's Wax 


NATURE OR TYPE OF 
PRODUCT 


k lexograph Printing Press 


Synthet rubber 


High vacuum pumps 


Resin ( 
Anhy dride 


Epoxy ompounds and 


Amine and Hard- 
eners 
High vacuun 


pumps 


Surfactant; emulsifier; anti- 


static agent; wetting agent. 


Surfactant; wetting agent 


High impact chemical resistant 
thermosetting plastic ma- 
used for containers 


storage 


terial 
for electrical bat- 
teries, etc. 
grinders and ma- 
chinery items. IMS mold re- 
lease: zinc stearate dry pow- 
der, silicone sprays. 
Radiation gauges used in meas- 
uring the physical properties 
of materials. Control equipt. 
Thermosetting & Thermoplas- 
tic molding materials 
Phenolic Molding Material 


Tumblers, 


Fiberglas polyester laminate. 


Laminated plastic sheet, 
tubes, gears, blanks, wash- 
ers, discs, special punched 
and molded parts. 

Thermoplastic Molding 
ders 

Reinforced 
tions 

Solvent Soluble Dyes 


Pow- 


Plastic Fabrica- 


Urea resin and foam 
Polyvinyl chloride resin 
Lacquer solvent 
Polyester Resins 
Polyurethane Wire Enamel 
Polyester Wire Enamel 
Depolymerized rubber 
Ovens 


Bone black 


J 


Pipe Joint Compound 
Prelubricated nylon compound 
Citronella odorant 


Liquid alkyd resin and solu- 
tions thereof both for use as 
coating compositions and as 
vehicles in making paints 
and enamels—additive for 
making thixotropic paints. 

Furane Resin Coatings 


Plastic materials and synthe- 
tic resin 

Prepared wax in paste, liquid, 
powdered form. 

Wax products used as mold re- 
lease agents. 


Wolverine 


COMPANY & 
ADDRESS 


Paper Converting 
Machine Corp., Detroit, 
Mich. 

I. ont de Nen 


Co., Ine 


urs & 
mington, Dela- 
ware 

Pont de Nemours & 
., Wilmington, Dela 


l. du 
Co., Ine 
ware 

Central Scientific Co., Chi- 
cago, Ill. 

yughton Laboratories, Inc., 
Olean, New York 


Scientific Co 
cago, Ill. 


Central 


Antara Chemicals, Div. of Gen- 
eral Aniline & Film Corp., 
New York, New York 

Antara Chemicals, Div. of Gen- 
eral Aniline & Film Corp., 
New York, New York 

The Richardson Co., Melrose 
Park, Ill. 


Injection Molders Supply Co., 
Cleveland, Ohio 


Industrial Nucleonics 
Columbus, Ohio 


Corp., 


Industrial Molded Products 
Co., Inc., Palatine, Ill. 

Pitt-Consol Chennical 
Newark, New Jersey 

Cincinnati Development & 
Manufacturing Co., Cin- 
cinnati, Ohio 

The Richardson Co., Melrose 
Park, Ill. 


Co., 


Interplastics Corp.,New York, 
New York 

Schori Process, Div. Forro-co 
Corp., N.Y., N.Y. 

National Aniline Div., Chemé 
cal & Dye Corp., New York, 
New York 

Badische Anilin- & Sofa Fab- 
rik, A. G., Germany 

Great American Plastics Co., 
Fitchburg, Mass. 

Badische Anilin- & Soda Fab- 
rik A. G., Germany 

Schenectady Varnish Co., Inc., 
Schenectady, New York 

Schenectady Varnish Co., Inc., 
Schenectady, New York 

Schenectady Varnish Co., Inc., 
Schenectady, New York 

Rubber & Asbestos Corp., 
Bloomfield, New Jersey 

Fisher Scientific Co., Pitts- 
burgh, Pennsylvania 

Columbian Carbon Co., 
York, New York 


New 


Atlas Mineral Products Co., 
Mertztown, Pennsylvania 
Jim Robbins Co., Royal Oak, 

Mich. 
Fritzsche Brothers, Inc., New 
York, New York 
Alkydor Laboratories, 
Cicero, Ill. 


Inc., 


Furane Plastics, Inc., Los An- 
geles, Calif. 

Joseph Davis Plastics Co., 
Arlington, New Jersey 

S. C. Johnson & Son, 
Racine, Wis. 

S. C. Johnson & Son, Inc., 
Racine, Wis. 


Inc ” 


TRADE NAME 


Jumbo Plate 


Kadox 
Kalite 
Kapsol 


Kaurit-Leim 


Kel-F 


Kendent 
Kenfley 


Kentrall 


Kentron 


Keratol 


Kessco 


Klearcor 


King Designers 


Kling-Seol 
Ko-Blend 
K odapak 
Kopol 
Koresin 
Korez 


Koroseol 


Kralac 


Kralastic 


Krene 


Kromoplast 


Kroni sol 
Kronitex 
Krylon 
Kure-Blend 


Kunsthorz 


Kys-lte 


Labelon 


Lacrinoid 


NATURE OR TYPE OF 
PRODUCT 


Electrical and Plastic 


Zinc oxides 


Preciptiated Calcium Carbon- 
ate 


COMPANY & 
ADDRESS 


Sierra Electric ( 
Calif 


The New Jersey 7 
York, New York 

Diamond Alkali 
land, Ohio 


Plasticizers-oleate plasticizer Ohio-Apex, Div. F.M 


Condensation product based on 
urea-formaldehyde; used for 
strong adhesion; waterproof. 

Molding powder & molded prod- 
ucts. Polymer oils, greases, 
& waxes. 

Diamond indenter for hardness 
testers 

Synthetic Resin 

Rockwell Type Hardness tester 
for both regular and super- 
ficial tests. 

Micro hardness tester 


Pyroxylin coated bookbinding 
fabric. 

Fatty Acid Ester and Plasti- 
cizers 

Simultaneous extrusion of 
polyethylene pipe with a 
clear interior core and a 
black extruded sheath. 

Plastic & Die Cast Mold De- 
sign Engineers Plastic Cor 
sultants. 

Thermoplastic 
material 

Insoluble Sulfex-GR-s Master 
Batch 

Transparent sheeting 


coated sheet 


Processed Congo Copals 


Vinyl! resin on a phenolic base 
for the rubber industry. 
Rubber-Base Coating 


Plastisol compounds for sewer 
tile industry and rack coat- 
ing industry. 

Vinyl coated fabric, viny! film 
and sheet, viny! flexible ex- 
trusions, vinyl pipe, fittings, 
sheet, rod, and tubing. 

Solvent solutions of synthetic 
resins for protective coat- 
ings on machinery and tank 
linings. 

Thermoplastic resins for mold- 
ing and forming. 


Molding and extrusions com- 
pounds 


Vinyl chloride-acetate calen- 
dered film and sheeting. 
Vinyl cast film. 

Dry colorant for thermoplastics 


Dibutixyethy! phth. plasticizer. 
Tricrisyl phophliste plasticizer 
Plastic coating 


Tetramethyl Thiuramdisul fide- 
GR-s 

Unsapohifiable synthetic res- 
in, based on ketones, for 
weatherfast oil, alkyd, and 
nitrocellulose lacquers. 
Alcohol-soluble resin for 
nitrocellulose. Alcohol-sol- 
uble synthetic resin for wa- 
terproof nitrocellulose wood 
lacquers and nitrocellulose 
acetate lacquers. 

Resin-Gearing Fibrous Articles 


L 


pressure-sensitive la- 


Tape, 
bels. 
Finishing and Polishing Ma- 

terials 


W. Va. 
Badische Anilin- & 
rik A. G., Germar 
The M. W. Kellogg ( 
City, New Jer 


The Torsion fala 
Clifton, New Jersey 
Kenrich Corp., Maspet 

York 
The Torsion 
Clifton, New 


Balance 


Jerse 


The Torsion Bala 
Clifton, New Jersey 

The General Tire & Rubbe 
Co., Textileather 
ledo, Ohio 

Kessler Chemica! 
Philadelphia, Pennsy 

Western Plastic ( 
tings, Nebraska. 


King Designers, Detr 


Milprint, Inc., Milwaukee, Wis 


General Tire & Rubber ( 
Chemical Div., Akron 
Eastman Kodak ( 
ester, New York 
Reichhold Chemicals, In 
White Plains, New York 
Badische Anilin- & Soda Fab 
rik A. G., Germany 
Atlas Mineral Products Co., 
Mertztown, Pennsylvania 
The B. F. Goodrich Industria 
Products Co., Div. B. F 
Goodrich Co., Akron, Ohic 
. F. Goodrich Industria 
Products Co., Plastic Div 
Marietta, Ohio 


B 


Naugatuck Chemical, Div 
United States Rubber ( 
Naugatuck, Conn. 


Naugatuck Chemical, Div 
United States Rubber ( 
Naugatuck, Conn. 

Naugatuck Chemical, Div 
United States Rubber ( 
Naugatuck, Conn. 

Union Carbide and 
Corp. 


Carbon 


American Molding Powder & 
Chemical Corp., Brooklyn, 
N.Y. 

Ohio-Apex, Div. F.M.C., Nitro, 
W. Va. 


Chio-Apex, Div. F.M.C., Nitr 
W. Va. 

Krylon, Inc., Norristown, Penn- 
sylvania 

General Tire & Rubber ( 
Chemica! Div., Akron, Ohic 

Badische Anilin- & Soda Fab 
rik A. G., Germany 


Keyes Fibres Co., Waterville 
laine 


Labelon Tape Co., Inc., Roch- 
ester, New York 

Lacrinoid Products, Ltd., Er 
sex, England 





TRADE NAME 


Ladcote 
Compounds 


amin- Art 


Lamitex 
Leorery'ic 
Loromin 


Laropa! 


Latekol 
Loty 
Leyflot 
Louxite 
Leefluor 
Lemoc 
Lemo! 


Leucogen 


Leucosol 


Lignocol 
Lignofol 


Lilien 


Logofoil 


Logoquont 


Logoset 


Lorol 


Loxite 


Luaktin 


Lucidol 


Lucite 


Lumarith 


Luperco 


Lumigraphic 


Luperox 


Lupersol 


Lupol en 


Lusane 


Lustrelite 


NATURE OR TYPE OF 
PRODUCT 


Thermoplastic compounds 


Decorative Laminates 


Polyester Resins 


Laminated bakelite 
Acrylic plastic sheet. 
Hardener for epoxies 


Modified...ester for rapidly 
drying oil, alkyd, alcohol 
lacquers, etc. 

Thickening agent 
sions 


Dyes 


for disper- 


Plastic tubing 

Melamine, urea, phenolic and 
resorcinal resin adhesives. 

Teflon rods, sheets, tubes and 
molded fabricated parts. 

Polyvinyl acetate 


Polyviny! alcohol 


Dyes 


Dyes 


Anti-Skinning Agent 
Compregnated Laminated wood 
filters, 


w iping 
electronic or 


Transmission belts, 
wicks, gaskets, 
cloths, and 
heat sealings. 

Dyes 


Solutions of organic polymeric 
substances to be used for 
surface treatment for plas- 
tics. 

Strippable protective coating 
and composition. 

Chemical Preparations, protec- 
tive coating compositions 
for use on plastic articles. 

Syhthetic enamels and var- 
nishes 

Normal cety! alcoho! 


Compounded latices 


Elastomeric Adhesives 


Rapidly 
coating 
lacquers. 

Benzoyl Peroxide 


evaporating surface 
for oil and alkyd 


Acrylic Resin 


Cellulosic plastic 


Organic Peroxide Compounds 


These cover a range of shades 
from red, orange, yellow, and 
green fluorescent pigments. 

Organic Peroxide Pastes 


Organic Peroxide Solutions 


Hardenable phenolic resin for 
chemical resistant lacquers 
and acid resistant coatings. 


High-molecular polyethylene 


Brilliant Blue B Dye 


Patterned pearlized 
sheet 


acrylic 


COMPANY & 
ADDRESS 


. A. Dreyfuss Co., South 

*lainfield, New Jersey 
Products, Div. 
Co., 


The 
River 


Fabricon 
Eagle-Pitcher 
Rouge, Mich. 

American Cyanamid C« 
tics & Resins Div., 
York, New York 

Franklin Fibre-Lamitex Com., 
Wilmington, Delaware 

Lare Products, Inc., 
dam, New York 

Badische Anilin- & Soda Fab- 
rik A. G., Germany 

Badische Anilin- & Soda Fab- 
rik A. G., Germany 


+» Plas- 


New 


Amster 


Badische Anilin- & Soda Fab- 
rik A. G., Germany 

E. Il. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Plax Corp., Hartford, Conn. 

Monsanto Chemical Co., Plas- 
tics Div., Springfield, Mass. 

Walt Lee Chemical Corp., 
Bronx, New York 

The Borden Co., 
Div., New York 

The Borden Co., Chemical 
Div., New York, New York 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Heyden Newport Chemical 
Corp., New York, New York. 

Dyn umit - Actien-Gesellschaft, 
Troisdorf, W. Germany 

Pellon Corp., New York, New 
York 


Chemical 


I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 


Logo, Inc., Chicago, III. 


Logo, Inc., Chicago, 


Logo, Inc., Chicago, 


Logo, Inc., Chicago, III. 


E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware. 

Naugatuck Chemical, Div. of 
United States Rubber Co., 
Naugatuck, Conn. 

Xylos Rubber Co., Div. of 
Firestone Tire & Rubber 
Co., Akron, Ohio 

Badische Anilin- & Soda Fab- 


rik A. G., Germany 


Wallace & Tieman, Inc., Lu- 
cidol Div., Buffalo, New 
York. 

E. lL. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Celanese Corp. of America, 
Plastics Div., Newark, New 
Jersey 

Wallace & Tiernan, Inc., Lu- 
cidol Div., Buffalo, New 
York 

Imperial Paper and Color Corp., 
Pigment Color Div., Glens 
Falls, N.Y. 

Wallace & Tiernan, Inc., Lu- 
cidol Div., Buffalo, New 
York 

Watlace & Tieman, Inc., Lu- 
cidol Div., Buffalo, New 
York 

Badische Anilin- & Soda Fab- 


rik A. G., Germany 


Badische Anilin- & Soda Fab- 
rik A. G., Germany 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

U. S. Plastic Products Corp., 
Metuchen, New Jersey 


TRADE NAME 
Lustretone 


Lutofan 
Lutonal 

Luvican 
Luxol 


Lytron 


MR 


Mx 
Magic- Vulc 


Man O'War Ultra 
Spar 


Mapico 


Maraset 
Marbl ette 
Marbon 8000 


Marco 
Marcothix 


Markanic 
Marlex 
Marmix 


Marvibond 
Marvinol 
Master Color 


Mead 
Meadmatic 
Mearl maid 
Megavac 


Melmac 
Melurac 
Merac 
Mercadiums 


“Merix Anti-Fog 


Merix Anti-Static 


Merix TV Tele 
Clear 


Merpentine 
Merpo!l 
Metaflex 


Methac 


1115 


NATURE OR TYPE OF 
PRODUCT 


COMPANY & 
ADDRESS 


Heat resistant pearlized button U. S. Plastic Products Corp 
stock Metuchen, New 

Synthetic Anilin- & Soda Fab 
lutions rik A. G., Germ 
coating. 

Unsaponifiable soft 
based on viny! ether for ad- 


Jersey 
dispersions and so- Badische 


for paper and web any 


Badische 
ik A.G 


Anilin- & Soda Fat 


» Germany 


resins 


hesives 


Badische Anilin- & Soda Fal 


rik A. G 


Heat-resistant thermoplastic, 


specially for electronic ap- , Germany 
plications 
Dyes . lL. du 
Co., Inc., 
ware 


Pont de Nemours & 
Wilmington, Dela 
Polyelectrolyte and Monsanto Chemical Co., Plas- 
for 


sand binders. 


resins 


resins use as foundry tics Div., Springfield, Mass. 


America, 
Plastics Div., Newark, New 
Jersey 

Heyden Newport 
Corp., New York, New York 

Corp. of America, 

Newark, New 


Catalyst Celanese Corp. of 


Methylene Disalicylic Acid Chemical 


Liquid Resin Celanese 
Plastics Div., 
Jersey 

Marplex Co., El 
California 

Magic Chemical ( 
Mass. 

McCloskey Varnish Co., Phila- 


Fibreglass reinforced plastic Segundo, 
lamp and lighting parts. 
Adhesives & Coatings o., Brockton, 
Phenolic Spar Varnish 
delphia, Pennsylvania 
Columbian Carbon Co.,Mapico 
Color Unit, New York, New 
York 
The Marblette Corp., | 
land City, New York 
The Marblette Corp., Long Is- 
land City, New York 
Borg-Warner Corp., Marbon 
Chemical Div., Gary, Indiana 
Celanese Corp. of America, 
Plastics Div., Newark, New 
Jersey 


Synthetic Iron Oxide Pigments 


Epoxy resins ong Is 


Phenolic resins 
High Styrene Resins 


Liquid Synthetic Resin 


Thixotropic Polymer Celanese Corp. of America, 
Plastics Div., Newark, New 
Jersey 

The Acromark Co., Elizabeth, 
New Jersey 

Phillips Chemical Co., Barles- 
ville, Oklahoma. 

Marbon Chemical Div., Borge 
Warmer Corp., Gary, Indiana 

United States Rubber Co., 
Naugatuck Chemical Div., 
Naugatuck, Conn. 

Naugatuck Chemical, Div. of 
United States Rubber Co., 
Naugatuck, Conn. 

Molding Powder & 
Chemical ( orp., Brooklyn, 
N.Y. 

Mead 
Chicago, Ill. 

Mead Specialties 
Chicago, Ill. 

Mearl Corp., New York, New 
York 

Central Scientific Co., 
cago, Ill. 

American Cyanamid Co., Plas- 
tics & Resins Div., New 
York, New York 

American Cyanamid Co., Plas- 
tics & Resins Div., New 
York, New York 

Pennsylvania Salt Mfg. Co., 
Industrial Div., Philadel- 
phia, Pennsy! vania 

Imperial Paper and 
Corp., Pigment Color Div., 
Glens Falls, New York 


Marking service specialist 
Clefin Polymer 
Resin Emulsions 


Laminated sheets of plastic 
on metal. 


\ Vinyl resins and compounds 


Concentrated pigment disper- American 
sions (Master-Batch) for 
thermoplastics materials. 

Air devices, etc. Co., 


Specialties Inc., 


Pneumatic Timers, valves Co., Inc., 


Natural Pear! Essence 


High Vacuum Pumps Chi- 

Molded quality melamine din- 
nerware. 

Resin adhesives, Melamine 

Urea-Formal. 


Water soluble rubber Latex Ac- 
celerator 

Cadmium Mercury Color 

Reds, and Maroons 


Oranges, 


Fog- Preventative Chemical for Merix Chemical Co., Chicago, 
plastic and glass surface Ill. 

De-Stat icizing Chemical (plas- 
tics), Anti-Static tor Fabrics 
& Plastic Seatcovers. 

Television tubes and Lens. 
Destaticizer/Cleanser (plas- 
tic & glass) 

Surface Active Agent E. lL. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware. 

Surface Active Agent . L. du Pont de Nemours & 

Co., Inc., Wilmington, Dela- 

ware 

. E. Carpenter & Co., Wharton, 

New Jersey 


Merix Chemical! Co., Chicago, 


Il. 


Merix Chemical Co., Chicago, 
Il. 


Embossed Mylar Laminated to | 
Vinyl Coated Products In- 
cluding Fabric Base. 

Methanol-methy! acetate sol v- 
ent 


The Borden Co., Chemical 
Div., New York, New York 





TRADE NAME 
Methocel 
Methox 


Methylon 


Metso 


Micabond 
Michigan Fiber- 
Gles Soles 
Micronex 
Micronizer 


Microsurfocer 


Midlon 


Milam 
Mil-O-Casing 
Mil-O- Film 
Mil-O- Seal 
Mini-Jector 


Mipelam 


Miracle 


Mirasol 
Mirro- Brite 
Mobaloy 


Mobaoy 


Modulatic 
Mogul 

Moldeze F. 47 
Mol gard 
Monarch 


Monarchrome 


Mondur 
Monite 
Monofast 
Monopeen 
Monopentek 


Monterey 


Morflex 
Moto steel 
Mr, N 
Multifoam 
Multifex MM 
Multimatic 


Multiplestics 


NATURE OR TYPE OF 
PRODUCT 
Methylcellulose 


Dimethoxyettiy! 
plasticizer 


phthalate 


Phenolic coating resin 


Sodium metasilicate pentahy- 
drate, Sodium metasilicate 
anhydrous, Sodium orthosili- 
cate concentrated, Sodium 
sesquisilicate pentahydrate 

Bonded mica insulating ma- 
terial 

Fiber-Glas Materials, Resins 
& Supplies 

Carbon black 

Jet Pulverizer 

Sizing machine for surfacing 
thin sheeting 

Film and sheets in cellulose 
acetate, cellulose acetate 
butyrate, modified polysty- 
rene, polyethylene, acrylic. 

Laminated packaging material 

Meat casings 

Plastic sheets, bags, & wrap- 

ers 

Pliofilm & Cellphhane meat 
casings 

Injection molding machines 


PVC Copolymers 


Black magic adhesive, ceramic 
tile cements, tub caulk, plas- 
tic underlayment, dry wall 
adhesive, wallboardcement, 
industrial adhesives & coat- 
ing, insulation adhesives. 

Alkyd Resins 


Metallized, Acetate, Butyrate 
Polystyrene & “‘Mylar’’ 

Polyester reinforced Fibre- 
glass 

Organic chemicals including 
isocyanates, carbamy! hal- 
ides; synthetic resins in- 
cluding polyesters; chemi- 
cal intermediates for poly- 
urethane plastics; catalysts 
and other additives for use 
in making polyurethan plas 
tics; polyurethan plastics 
foam and homogeneous poly- 
urethane plastics. 

Steam generator 


Channel carbon black 
Mold Release Compound 
Internal Mold Releases 


Medium color channel carbon 
black 

Range of Green shades from 
light to deep made by co- 
precipitating Phthalocyanine 
Blue and Chrome yellow. 

Isocyanates and synthetic res- 
ins including polyesters. 

Casein Adhesives 

Textile Pigments, Plastic 
Compounds 

Paints, varnishes, 
etc. 


Monopentaerythritol 


enamels, 


Plastic wall tile, heavy gauge 


Plasticizers 


Diaphragm operated valve mo- 
tors 
Ammonium Nitrate Fertilizer 


Renders 
Precipitated Calcium Carbon- 
ate 


Automatic Dispenser 


Fiberglass kits for Industrial 
repairs and boat coverings. 


COMPANY & 
ADDRESS 


Dow Chemical Co., Midland, 
Mich. 

Ohio-Apex, Div. F.M.C., Nitro, 

Va. 

General Electric Co., Chemi- 
cal Materials Dept., Pitts- 
field, Mass. 

Philadelphia Quartz Co., Phil., 
Pa. 


Continental-Diamond Fibre 
Corp., Newark, Delaware 
Michigan Fiber-Glas Sales, 
East Detroit, Mich. 
Columbian Carbon Co., 
York, New York 
Sturtevant Mill Co., 
Mass. 

Buss Machine Works, Holland, 
Mich. 

Midwest Plastic Products Co., 
Chicago Heights, III. 


New 


Bostca, 


Milprint, Inc., Milwaukee, Wis. 
Milprint, Inc., Milwaukee, Wis. 
Milprint, Inc., Milwaukee, Wis. 


Milprint, Inc., Milwaukee, Wis. 


Newbury Industries Inc., New- 
bury, Ohio 

Dynamit - Actien-Gesellschaft, 
Troisdorf, W. Germany 

Miracle Adhesives Corp., Bell- 
more, New York 


C. J. Osborn Co., Linden, New 


ersey 
Coating Products, Englewood, 
New Jersey 
Cordo Chemical 
walk, Conn. 
Mobay Chemical 


Louis, Mo. 


Corp., Nor 


Ca & 


Vapor Heating Corp., Chicago, 
tl. 


Godfrey L. Cabot, Inc., Bos 
ton, Mass. 

The Moldrite Products Com 
pany, Providence, R. I. 

Garan Chemical Corp., Gar 
dena, Calif. 

Godfrey L. Cabot, Inc., Bos- 
ton, Mass. 

Imperial Paper and Color 
Corp., Pigment Color Div., 
Glens Falls, New York 


Mobay Chemical Co., St. Louis, 
Mo 


Monite Waterproof Glue Co., 
Minneapolis, Minn. 

H. Kohnstamm & Co., Inc., 
New York, New York 

Interchemical Corp., Finishers 
Div., Newark, New Jersey 

Heyden Newport Chemical 
Com., New York, New York 

Skyline Industries; Skyline 
Plastic Pipe, Inc.; Skyline 
Plastic Molding, Inc., Titus- 
ville, Penna. 

Morton-Withers Chemical Co., 
Greensborg, N.C. 

Taylor Instrument Companies, 
Rochester, New York 

Spencer Chemical Co., Kansas 
City, Mo. 

J. A. Richards Co., Kalamazoo, 
Mich. 

Diamond Alkali 
land, Ohio 

Archer Label 
geles, Calif. 

Card Enterprizes, Inc., Multi- 
plastics Div., Addison, Ill. 


Co., Cleve 


Co., Los Am 


TRADE NAME 
Multipruf 
Multitrip 


Mul tronil 


Multron 


Mustang 


Mycalex 


Myleroy 


NP 
NR Pliolite 


Naccono! 
Naccoso! 
Naccotan 


Nacriner 


Nadic 
Naphthenil 


Nash 


Nougatex 


Naugahyde 
Naugolite 
Nougolon 
Naugatop 
Nebony 
Neelium 


Nekal 


Neo-Spectra 
Neobon 


Neomerpin 
Neozone 


Nepoxide 
Neutroleum 
Neutroscent 
Nevomar 
Nevillac 
Neville L X-685 
Neville L X-782 
Nevindene 
Nevinol 
Nevsolv 

Niocet 

Nibrocel 
Nicoform 
Nitration 


Cellulose 
Nitrex 


PRODUCT _ 


Vinyl! coated fabric 


Woven Wood and Wire Contain- 
ers for industrial hand ing. 
Synthetic resins and catalysts 

for use in making polyrethane 

plastics. 
Synthetic resins 

polyesters. 
Composition supported vinyl 


including 


Gless-bonded mica 


Glass bonded mica 


N 
For sheaves, quills, bobbins, 
twisters, and idlers. 


Cyclized rubber coating resins 


Detergent 


Wetting agent 


Dispers ing Agent 


Synthetic Pearl Pigments 


Anhydride for Alkyds & Poly- 
esters 


Diazo Colors 


Air Compressors, Vacuum 


pumps 
Butadiene-Styrene latices 


Viny! coated fabric 

Coated Fabric 

Fabrics coated with Water 
proofing Material 

Carriage cloth (fabric & rubber) 

Petroleum Hydrocarbon Resin 

High solids neoprene coating 


Wetting agent 


Carbon Black 
Neoprene high build coating 


Surface Active Agent 


Rubber Antioxidants 


Modified epoxyresin coating 


Odor modifier for rubber, vinyl, 
and plasticizers. 

Perfume for surface dressing 
of finished plastics 

High - pressure decorative 
laminates 

Phenol-Modified Coumarone- 
Indene Resin 

Petroleum Hydrocarbon Resin 


Petroleum Hydrocarbon Resin 

Coumarone-Incene Resin 

Plasticizing Oil 

Hydrocarbon Solvent 

Vinyl Acetate 

Base stock for high pressure 
laminates 

Electroformed molds for plas- 
tics 

For cellulose nitrate lacquers 


and explosives 
Synthetic rubber latex 


~~ COMPANY @ 
_ ADDRESS 


Elm Coated Fabr 
New York, N.Y 

G. B. Lewis ( 
Wis. 

Mobay Chemica 
Louis, Mo. 


Mobay Chemica 
Louis, Mo. 

General Tire & Ru 
Textileather Diy 
Ohio 

Mycalex Corp. 
Clifton, New Jersey 

Electronic Mecha: 
Clifton, New Jersey 


National Plastics, Inc., K; 
ville, Tennesse« 

The Goodyear Tire and Rubber 
Co., Akron, Ohix 

Allied Chemical & Dye Cor, 
Nationa! Aniline Div., Ney 
York, New York 

Allied Chemical & Dve ( rn 
National Aniline Div., Ney 
York, New York 

Allied Chemical & Dye Cor 
National Aniline Div., Nex 
York, New York 

Mearl Com., New York, New 

° 

National Aniline Div., Allie 
Chemical & Dye Corp., New 
York, New York 

E. I. du Pont de Nemours 4 
Co., Inc., Wilmington, Dela 
ware 

The Nash Engineering ( 
South Norwalk, Conn. 

Naugatuck Chemicals, Div 
United States Rubber ( 
Naugatuck, Conn. 

United States Rubber Co., New 
York, New York 

U. S. Rubber Co., 
N.Y. 

U. S. Rubber Co., 
N.Y 


1 


New York 
New York 


New York 


U.S. Rubber Co., 
N.Y 


Neville Chemical Co., Pitts- 
burgh 25, Pa. 

The Atlas Minera! Products 
Co., Mertztown, Pa. 

Antara Chemicals, Sales Diy 
General Aniline & File 
Corp., New York, New Yor 

Columbian Carbon Co., New 
York, New York 

The Atlas Minera! Products 
Co., Mertztown, Penna. 

E. I. du Pont de Nemours 4 
Co., Inc., Wilmington, Dela- 
ware 

E. I. du Pont de Nemours 4 
Co., Inc., Wilmington, Dela- 
ware. 

The Atlas Minera! Products 
Co., Mertztown, Penna. 
Fritzsche Bros., Inc., New 

York, New York 

Fritzsche Bros., Inc., New 
York, New York 

The National Plastic Products 
Co., Odenton, Md. 

Neville Chemical Co., Pitts- 
burgh 25, Pa. 

Neville Chemical Co., Pitts 
burgh 25, Pa. 

Neville Chemical Co., Pitts 
burgh 25, Pa. 

Neville Chemical Co., Neville 
Island, Pittsburgh 25, Pe. 
Neville Chemical Co., Pitts 

burgh 25, Pa. 

Neville Chemical Co., Pitts 
burgh 25, Pa. 

Carbide and Carbon Chemica's 
Co., New York, New York 

Brown Co., Boston, Mass. 

Electromold Corp., Trenton 
New Jersey 

Rayonier, Inc., 
New York 

Naugatuck Chemical Div., 
Rubber Co., Naugatuck, 
Conn. 


New York, 


US 





~» Pitts 


, Neville 
, Pa. 
, Pitts- 


-» Pitts 


hemicais 
w York 


ass 


liv., Lb 


ugatuck 


TRADE NAME 


Nitrex 


Norloc 
Norplex 


Novabestos 


Nubo 
Nuplo 
Nuploflex 
Nuplamol d 
Nuseal 
Nylostint 
Nylatint 
Nylatron 
Nylaweld 
Nyvel 


Nylaflow 


Ocenol 


Ohmoid 


Ohop ex 
Oil geor 


Omyo 


Olin 


Opalon 
Opp ano! 


Orlon 


Oronite 


Oxidex 


Oxy Cold Bar 


PI 
PPC 
PT 600 


Paladin 


NATURE OR TYPE OF 
PRODUCT 


Synthetic Rubber lattices 


Nitrocellulose Base Pigment 
Dispersion 
Precipitated Calcium Carbon- 


ate 

Plastic Cellulose Derivative, 
a raw material in sheet form 
in class | raw or partly pre- 
pared materials. 

Non-ionic wetting agent 


Handles 
Laminated Plastics 


Asbestos and/or glass papers 
and mats for plastic rein- 
forcement and electrical in- 
sulation. 

Modified 
Resin 

All-Products-Hand Tools-Tile, 
etc. 

Raw material 


Coumarone - Indene 


Hand tool line 

General mixing varnish 

Finely divided nylon molding 
powders 

Nylon dyes 

Filled nylons 

Nylon to nylon adhesives 


Nylon and film laminate 


Nylon pressure tubing 


Oley! Alcohol 


Laminated phenolic plastic 
equivalent to bakelite, mi- 
carta, etc. 

Specialty plasticizers 


Fluid Power Equipment 


Calcium carbonate (chalk whit- 
ing) 


Cellophane, Polyethylene 


Vinyl chloride molding resin. 


Polyisobutylene of 
degrees of viscosity 
Acrylic Fiber 


vanious 


Solvent, preming solution, 
thinner, cresylic acids, 
phenol, phthalic anhydride- 
ie. (oronite cresylic acid; 
oronite henol; oronite 
phthalic anhydride) 

Anti-oxidant for animal and 
vegetable fats and oils. 

Static eliminators 


P 


Hydraulic presses w/heated 
platen of steam or electric 
of tonnage capacities rang 
ing from 20 to 125 ton and 
platen sizes 8" x8" to 241/2" 
x241/2" on our standard 
line. Also custom designing 
of presses. 


Textile Spools 
Custom molding 
Medium pine tar 


Primers for non-ferrous metals 
and plastics. 


COMPANY & 
ADDRESS - 


Naugatuck Chemical, Div. 
United States Rubber Co., 
Naugatuck, Conn. 

C. J. Osborn Co., Linden, 
New Jersey 

Diamond Alkali Co., Cleve- 
land, Ohio 

Shoe Form Co., Inc., Auburn, 
New York 


Pennsylvania Salt Mfg. Co., 
Industiral Div., Philadel- 
phia, Penna. 

Norton Laboratories, Inc., 
Lockport, New York 

Northem Plastics Corp., La 
Crosse, Wis. 

RaybestosManhattan, Inc., 
Manheim, Pa. 


Neville Chemical Co., Pitts- 
burgh 25, Pa. 

New Plastic Corp., Los An- 
geles, Calif. 

New Plastic Corp., Los An 
geles, Calif. 

New Plastic Corp., Los An- 
geles, Calif. 

McCloskey Vamish Co., Phila- 
delphia, Penna. 

The Polymer Corp., Reading, 
Penna. 

The Polymer Corp., Reading, 
Penna. 

The Polymer Corp., Reading, 
Penna. 

The Polymer Corp., Reading, 
Penna. 

Velveray Corp., New York, 
N.Y 


The Polymer Carp., Reading, 
Penna. 


E. Il. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Wilmington Fibre Specialty 
Co., New Castle, Dela- 


Ohio-Apex, Div. F.M.C., Nitro, 
- Va. 

The Oilgear Co., Milwaukee, 
Wis. 

Pluess-Staufer (North Ameri- 
can) Inc., New York, New 
York 

Olin Mathieson Chemical 
Cor., Film Division, New 
York, New York 

Monsanto Chemical Co., Plas 
tics Div., Springfield, Mass. 

Badische Anilin- & Soda Fab- 
rik A. G., Germany 

E. L. du Pont de Nemours & 
Co., Inc., Wilmington, Dela- 
ware 

Oronite Chemical Co., San 
Francisco, Calif. 


Fritzsche Pros., Inc., New 
York, New York 
Herbert Products, Inc., Wood- 


haven, New Yo 


Pasadena Hydraulics, Inc., El 
Monte, Calif. 


Engineered Plastics, Inc., 
Gibsonville, North Carolina 

Penn-Plastics Corp., Glen- 
side, Penna. 

Godfrey L. Cabot, Inc., Bos- 
ton, Mass. 

Interchemica! Corp., Finishes 
Div., Newark, New Jersey 


TRADE NAME 
Palatal 


Palatinol 


Panaflex 


Panalon 


Ponorez 
Pantosote 
Pantex 


Poracril 


Parosepts 


Paratex 


Parcloid 
Paulite 
Pee Vee Cee 


Pelion 


PentAcetate 


Pentacite 


Pentalene 95 


Pentaphen 


Penta sol 


Pentek 
Penton 
Permalux 


Permaplast 


Phtalopal 


Phenopreg 


Phenoweld 
Picco 
Piccocizer 
Piccolastic 
Piccolyte 
Piccoumeron 
Piccopale 


Pinto 


Pittsburgh PX 
Placce 


Plastilock 


Plastikon 


NATURE OR TYPE OF 
PRODUCT 
Polyester resins for lacquers 
and casting 

Softeners for lacquers, plas- 
“tics, and film-forming ma- 
terials. 

Hydrocarbon plasticizer 


Resin finish, Resin dispersion 


Hydrocarbon resins. 
Vinyl coated fabric 
Unsupported viny! film. 
Synthetic nitrite type rubber 
Esters of para-Hydroxy benzoic 
acid, preservatives. 
Chlorinated Rubber Paints 
Viny! resin dispersions 
Phosphorescent molding pow- 
ders and products. 
Polyvinylchloride sheet 
Non-woven inner construction 
material as a lining, inter- 
facing, interlining, or back- 
ing for shape renetion pur- 


poses. 
Syathetic Amy! Acetate 


Pentaerythrito] Resins. 


Plasticizer extender 
Para-Tert-A my |pheno!l 
Synthetic Amy! Alcohol 


Pentaerythrito] technical 
Linear polyethylene 
Neoprene Accelerator 


Chemical resistant molded rub- 
ber compositions used for 
electric storage battery con- 
tainers. 

Vinyl and epoxy coatings 


Reinforced melamine molding 
compoun 
Lithopane 


Polyethylene resin 


Alcohol soluble phthalic res- 
ins for nitrocellulose wood 


lacquers. 
Phenolic, melamine, polyester, 
silicone, and epoxy resin 


impregnated paper, fabric, 
glass cloth and mat. 

Industrial Adhesive 

Coal tar solvents, coating so- 
lutions, rubber softener, etc. 

Plasticizer 

Styrene Polymers 

Terpene resins 

Hydrocarbon resins 

Petroleum resins 

Composition supported viny! 

Plasticizers & Epoxy Plasti- 
cizers 


Flat acrylic paint 


Adhesive - structural 
Agents 


bonding 


Adhesive-general purpose and 
cements and putties. 


COMPANY & 
ADDRESS 


Badische Anilin- & Soda Fab- 
rik A. G., Germany 

Badische Anilin- & Soda Fab 
rik A. G., Germany 


Amoco Chemicals Corp., Chi 
cago, Ill. 

1. du Pont de Nemours & 
Co., Inc., Wilmington, Dela 
ware 

Amoco Chemicals Corp., Chi- 
cago, Il. 

The Pantasote Co., New York, 
N.Y. 

The Pantasote Co., New York, 
N.Y. 

Naugatuck Chemical, Div. 
United States Rubber Co., 
Naugatuck, Conn. 

Heyden Newport Chemical 
Corp., New York, New York 
Truscon Laboratories, Div. 
Devoe and Reynolds Co., 

Inc., Detroit, Mich. 

Parcloid Chemical Corp., Mid- 
land Park, New Jersey 

Luminous Resins, Inc., Chi- 
cago, Ill. 

Atlas Mineral Products Co., 
Mertztown, Pa. 

Pellon Corp., New York, New 
York 


Pennsylvania Salt Mfg. Co., 
Industrial Div., Phila., 
Penna. 

Reichhold Chemicals, Inc., 
White Plains, New York 

Pennsylvania Salt Mfg. Co., 
Industria! Div., Philadel 
phia, Penna. 

Pennsylvania 
Industrial 
Penna. 

Pennsylvania Salt Mig. Co., 
Industrial Div., Phila., 
Penna. 

Heyden Newport Chemical 
Corp., New York, New York 
Hercules Powder Co., Inc., 

Wilmington, Dela. 

E. lL. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

The Richardson Co., Melrose 
Park, Ill. 


Salt Mfg. Co., 
Div., Phila., 


Chemical Co., St. 


Dennis 
Louis, Mo. 

Melamine Plastics, 
Winona, Minn. 

The Sherwin-Williams Co., New 
York, New York 

U. S. Industrial Chemicals Co., 
Div. National Distillers and 
Chemical Corp., New York, 
New York 

Badische Anilin- & Soda Fab- 


rik A. G., Germany 


Inc., 


Fabricon Products, Div. The 
Eagle-Pitcher Co., River 
Rouge, Mich. 


H. V. Hardman Co., Inc., Belle 
ville, New Jersey 

Pennsy!vania Industrial Chem 
ical Corp., Clairton, Penna. 

Pennsylvania Industrial Chem- 
ical Corp., Clairton, Penna. 

Pennsy!vania Industria! Chem- 
ical Corp., Clairton, Penna. 

Pennsy!vania Industrial Chem- 
ical Corp., Clairton, Penna. 

Pennsylvania Industrial Chem- 
ical Corp., Clairton, Penna. 

Pennsylvania Industria! Chem- 
ical Corp., Clairton, Penna. 

The General! Tire & Rubber Co., 
Textileather Div., Toledo, 
Ohio 

Pittsburgh Coke & Chemical 
Co., Pittsburgh, Pa. 

Customs Coatings Co., Los 
Angeles, Calif. 

The B. F. Goodrich Industria! 
Products Co., Div. B. F. 
Goodrich Co., Akron, Ohio 

The B. F. Goodrich Industria! 
Products Co., Div. B. F 
Goodrich, Co., Akron, Ohio 





TRADE NAME 
Piccovar 
Placquer 
Plaspreg 
Plastacele 
Plasticone 


Plastigen 


Plastisand 
Plastolein 
Plastolyn 

Plastomoll 


Plastopal 


Plastro 


Plastrong 

Plo Tank 
Plenco 
Pliobond 
Pliogrip 
Pliotac 

Pliolite 

Pliolite Latices 
Plio- Tuf 
Plioviec 


Pleogen 


Plyacien 
Plyamine 
Plyamul 

Plyopehn 


Polectron 


Polesthan 
Pollopos 


Polyamin 


Polybond 


Poly-Box Carboy 


Polycast 
Polyco 

Poly-Eth 
Polyfilm 


Polyflex 


Poly-Flo 


Polyfluoron 


Polygard 


Polygum 


Polyken 


Poly-Kleen 


Poly-Lite 


NATURE OR TYPE OF 
PRODUCT 


Hydrocarbon resins 


Semi-gloss acrylic paint 


Furane resin mpreg 
pound. 


Cellulose acetate plastic 
Colorants (red) 


Soft resins for lacquers, based 
on nitrocellulose and other 
fil formers. 


Phenolic resin coated sand 


Plasticizers for vinyls, cellu- 
losics and synthetic rubbers. 

Viny! coated fabric 

Softeners for and 

plastic s 

formaldehyde for 

acid-resistant 


lacquers 

Urea lac- 

quers, coat- 
ing, and nitrocellulose lac- 
querfs. 

Dye for Plastics & Lacquer 


Re-enforced polyester 
mixed molding compound. 
Reinforced Polyester for chem- 

ical process equipt. 
Phenolic Molding Compounds 
and Resins. 


pre- 


Rubber base adhesives 


” 


Styrene/butadiene rubber re- 
inforcing Styrene 
butadiene coating resins. 

Styrene/butadiene copolymer 
latices 

Styrene copolymer high impact 
resins 

Vinyl chloride 
copolymer resins. 

Polyester resin 


resins. 


polymer and 


Protein adhesives 


Urea-formaldehyde resins, ad- 
hesives, and varnishes. 
Polyvinyl acetate adhesives 


Phenolformaldehyde resins, 
adhesives and varnishes. 
Vinyl carbazole molding com- 

pound; resin polymer 
Water-white, em- 
bedments 
Carbamide Resin 


polyester 


For waterproof artificial leath- 
er and for improving water 
resistance of paper. 

Adhesive and textile finishing 
and weaving compounds 

Polyethylene Carbon in pat- 
ented wood jacket. 


Cast sheet 

Resin emulsions 
Polyethylene Resins 
Polyethylene film 


Film and sheet of plastic com- 
position including oriented 
polystyrene 

Plastic (pve) Polyviny|l- 
Chloride fabrication of pre- 
cision parts. 

Polychlorofluoro Ethylene 


Stabilizer for use in rubber and 
plastics. 


Textile printing compounds 


Polyethylene film (Tinear con- 
contional), Polyethylene 
electrical tape, Polyeth- 
ylene protective tape coat- 
ings 

Liquid cleanser 


Side and bottom panels for 
fluorescent lighting fixtures. 


COMPANY & 
ADDRESS 


Pennsy! vania Industrial Chem- 
ical Corp., Clairton, Penna. 

Custom Coatings 
Angelés, Calif. 

F urane 
Angeles, Calif. 

E. L. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

The Sherwin-Williams Co., New 
York, New York 

Badische Anilin- & Soda Fab- 
rik A. G., Germany 


Co., Los 


Plastics, Inc., Los 


Acme Resin Forest 
Park, Ill. 

Emery Industries, Inc., 
cinnati, Ohio 

Coated 


Corp., 
Cin- 


Columbus Fabrics 
Corp., Columbus, Ohio 

Badische Anilin- & Soda Fab 
rik A, G., Germany 

Badische Anilin- & Soda Fab 


rik A. G., Germany 


Allied Chemical & Dye Corp., 
National Aniline Div., New 
York, New York 

George Morrell Corp., Muske- 
gon Heights, Mich. 

Haveg Industries, Inc., 
mington. Nela. 

Plastics Engineering 
Sheboygan, Wisc. 


Wil- 
Co., 


The Goodyear Tire and Rubber 
Co., Akron, Ohio 


The Goodyear Tire and Rub- 
ber Co., Akron, Ohio 


The Coodyear Tire and Rub 
ber Co., Akron, Ohio 

The Goodyear Tire and Rub- 
ber Co., Akron, Ohio 

The Goodyear Tire and Rub 
ber Co., Akron, Ohio 

American Petrochemical Corp., 
MolkRez Div., Minneapolis, 
Minn. 

Reichhold Chemicals, Inc., 
White Plains, New York 

Reichhold Chemicals, Inc., 
White Plains, New York 

Reichhold Chemicals, Inc., 
White Plains, New York 

Reichhold Chemicals, Inc., 
White Plains, New York 

Antara Chemicals, Div. Gen- 
eral Aniline & Film Corp., 
New York, New York 

Hanley Plastics Co., St. Louis, 
Mo 

Dynamit -Actien-Gesellschaft, 
Troisdorf, Germany 

Badische Ahilin- & Soda Fab- 
rik A. G., Germany 

Polymer Industries,  Inc., 
Springdale, Conn. 

Industrial Plastic Supply, Div. 
Issco, Inc., West Hartford, 
Conn. 

The Polycast Corp., Stanford, 
Conn. 

The Borden Co., Chemical 
Div., New York, New York 
Spencer Chemical Co., Kansas 

City, Mo. 

Extruders, 
Calif. 

Plax Corp., Hartford, Conn. 


Inc., Hawthome, 


Electro- Chemical Products 
Corp., Cleveland, Ohio 

Acme Resin Forest 
Park, Ill. 

Naugatuck Chemical, Div. 
United States Rubber Co., 
Naugatuck, Conn. 

Polymer Industries, 
Springdale, Conn. 

The Kendall Co., Polyken 
Sales Div., Chicago, III. 


Corp., 


Inc., 


Schwartz Chemical Co., Inc., 
New York. New York 


Sandee Mig. Co., Chicago, II. 


TRADE NAME 
Polylite 
Polymerin 
Polymix 
Polypenco 
Polyprene 


Polyrez 


Polytex 

Pol ytrect 
Ponsol 
Pontachrome 


Pontacy! 


Pontamine 
PorC-Lyn 
Polytherm 
Pre-imp 


Pressure-Line 


Propiofon 
Protecto- Flex 
Protektinsul 
Protox 
Prox-melt 
Prox-peel 
Pyralin 


Pyrocon 


Qo 
Quakeral 


Quinorgo 


Quinorgobord 


Quinterra 


RC 


R-MireDek 
Rx 


Radialloy-tipped 


Ramapo 


Raven 


Rayaceto 


NATURE OR TYPE OF 
PRODUCT 


Polyester resins 
Me lamine-Alkyd enamel 


Dry blended colored polyeth- 
ylene 
Nylon and Teflon molded 

products. 


Viny! Organoso! Enamel 


Industrial Synthetic resins in 
the form of Liquids, Solu- 
tions, Emulsions, Powders, 
and Lump. 

Multicolored specks in one ap- 
plication by spraying 

Polyethylene film (treated for 
printing) 

Dyes 


Dyes 


Dyes 


Dyes, Diazo Dyes, Fast Dyes 


Baked enamel! finishes of ex- 
ceptional hardness. 

Silicone enamels 

Pre - impregnated chopped 
rovings 

Flexible Polyethylene Pipe 
with built-in steel, wire 
mesh, tape or fabric rein- 
forcement 

Plastics dispersion based on 
acrylic ester 

**Zip-on”’ viny! pipe insulation 
cover. 

**Zip-on’’ vinyl pipe insula- 
tion cover. 

Zinc oxides 


Modified paraffin waxes. 
Strippable coatings 
Cellulose Nitrate Plastic 


Contact pyrometer for surface 
and other temperature meas- 
urement. 


Q 


Furan Chemicals and Deriva- 
tives 
Furfural 


Electrical insulations of puri- 
fied asbestos with organic 
binder. For use as is or for 
further treatment. 

Highly purified asbestos base 
sheet materials for fabrica- 
tion into electrical insula- 
tions, 

Electrical insulations of 100% 
purified asbestos base 
sheet, resin-treated; also 
same as laminates rein- 
forced with glass cloth or 
plastic film. 

Finely divided 


silica. 


amorphous 


Natural and synthetic rubber 
compounds. Plasticizers, 
plastisols, rigidsols 

Non-slip coating floor 
deck coating. 

Sheets of phenolic resin form- 
ing paperboard. 

Carbide tipped tools 


and 


Pigments 


Thermosetting resins for im- 
pregnating, encapsulating, 
etc, of electrical and elec- 
tronic components. 

Carbon black 


For cellulose acetate 


COMPANY 
ADDRESS 


Polyester resins 
Chemicals, In¢ 

Interchemical Cor; 
Div., Newark, New 

Gering Products, 
worth, New Jersey 

The 
Penna. 

Interchemica! Cor 
Div., Newark, New Jer 

Polyrez Co., Inc., W 
N.J. 


Polymer Cor 


Atlas Coatings Cor 

Island City, New York 

Extruders, Inc 
Calif. 

E. I. du Pont de Nemours § 
Co., Inc., Wilmington, De . 

E. Il. du Pont de Nen urs & 
Co., Inc., Wilmington, Dela 

E. |. du Pont de Nemours & 
Co., Inc., Wilmington, De “ 
ware 

E. I. du Pont de Nem urs § 
Co., Inc., Wilmington, Dela 

Atlas Coatings Corp., | 
Island City, New York 

Interchemical ( orp., Finishes 
Div., Newark, New Jersey 

Flexfirm Products, E! Monte 
Calif. 

Skyline Industries; Skyline 
Plastic Pipe, Inc.; Skyline 
Plastic Molding, Inc., T itus- 
ville, Penna. 

Badische Anilin- & Soda Fab 
rik A. G., Germany 

Miracle Adhesives Cor.., Bell- 
more, New York 

Miracles Adhesives Com 
Bellmore, New York 

The New Jersey Zinc ( 
New York, New York 

Pyroxylin Products, Inc., Chi- 
cago, Ill. 

Pyroxylin Products, Inc., Ch 
cago, Ill. 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela 

Illinois Testing Laboratories, 
Inc., Chicago, Ill. 


Hawthome 


ong 


The Quaker Oats Co., Chemi- 
cals Dept., Chicago, III. 
The Quaker Oats Co., Chemi- 
cals Dept., Chicago, Ill. 
Johns-Manville, New York, 

New York 


Johns-Manville, New 


New York 


New 


Johns-Manville, 
New York 


Philadelphia Quartz (o., 
Phila., Penna. 


Rubber Corp. of America, New 
York, N. Y. 


Miracle Adhesives Corp., Bell- 
more, New York 

Consolidated Paper Co., Mon- 
roe, Mich. 

Radial Cutter Manufacturing 
Corp., Elizabeth, New 
Jersey 

E. 1. du Pont de Nemours 4 
Co., Inc., Wilmington, Dela 

Mitchell Rand Mfg. Corp., New 
York, New York 


Columbian Carbon Co., New 
York, New York 

Rayonier Inc., New York, New 
York 





facturing 


, New 


sours & 


TRADE NAME 


Raybrite 


Reevon 
Retras 
Resimine 


Resinite Vinyl! In- 
sulation 
Sleeving 

Resinite 


Resinox 
Resloom 
Resmeta! 


Resoform 
Resorsabond 
Resproid 


Reswox 
Rexatherm 
Rexlonce 
Rez-N-Bond 
Rez-N-Dye 
Rez-N-Glue 
Rez-N-Kleen 
Rez-N-Lac 
Rez-N-Polish 


Richelain 


Rigidcast 
Rigidene 


Rigidon 


Rigivin 


Rincontrol 


Rippolite 


RO-Ball 
Rolease 
Rolox 
Roracy! 
Rotalin 
Roxaprene 
Royal Master 


Rub-E rok 


Rucoam 


NATURE OR TYPE OF 
PRODUCT 
For plastics reinforcement 
Random cut rayon flock for 
surface coating. 
Metallic particle for decorative 
filler in plastics. 
Decorative high 
melamine laminates 
Vinyl 
and sheeting. 


pressure 
and polyethylene film 
Polyethylene filaments and 
fabrics. 
Silica Fiber 
Batting 
Melamine 
solid 
Insulation sleeving and tubing 


Textiles and 


resins, liquid anc 


Thermoplastic synthetic resin 


wire & cable insulation 
sleeving 


Phenolic molding resin 
lextile finishing resins 
Metallic patching paste, self- 


hardening solder. 
Colorants 


Resorcinol Resins 
Vinyl] film sheeting and coated 


fabric. 


Synthetic wax-resin combina- 
tion 


Baking enamels 

Air dry lacquers 

Cement for acrylics and sty- 
rene 

Cold Dip Liquid Dyes 

All purpose adhesive 

Liquid cleaner 

Lacquers for all plastics. 

Powder cleaner & anti static 


laminated sheets 


table 
Furniture 
molded from 


Decorative 
used for tops and 
drawers 


plastic ma- 


panels. 


terials, 
‘ast Thermosetting 


Fabricated Polyethylene 


Glass reinforced Polyester 


Rigid vinyl sheet fabrication 


Wrinkle enamels 


Structural glass panels made 
from glass fiber reinforced 
plastic material. 


Gyrating screen sifters 

Rubber roll covering for Poly- 
ethylene Laminating. 

Adhesives for paint rollers 

Dyes 

Dyes 

Chlorinated Rubber Enamel 


Centerless grinding machine 


Molded hard rubber x-ray de- 
velopment tanks, tank 
frames, and tank covers. 


Vinyl film and sheeting 


COMPANY & 
ADDRESS 


Rayonier Inc., New York, New 
York 

The Rayon Processing Co, « 
R. I., Pawtucket, R. I. 

The Rayon Processing Co. 
R. L., Pawtucket, R. 1. 

Reiss Associates, Inc 
ell, Mass. 

Ross & Roberts Co., Stratford, 
Conn. 


I 


Reeves Brothers, Inc., New 
York, New York 

H. lL. Thompson Fiber Glass 
Co., Los Angeles 

Monsanto Chemical Co., Plas- 
tics Div., Springfield, Mass. 

The Borden Co., Resinite 
Dept., Santa Barbara, Calif. 


The Borden Co., Chemical 
Div., New York, New York 


Monsanto Chemical Co., Plas- 
tics Div., Springfield, Mass. 

Monsanto Chemical Co., Plas- 
tics Div., Springfield, Mass. 

The Borden Co., Chemical 
Div., New York, New York 

Dyestuff Co., Div. 
General Aniline & Film 
Corp., New York, New York 

American-Marietta Co., Adhe- 
sive, Resin & Chemical 
Div., Seattle, Wash. 

The General Tire and Rubber 
Co., Respro Div., Cranston, 
Ohio 

The Borden Co., Chemical 
Div., New York, New York 

Texton Finishes, Inc., Irving- 


General 


ton, New Jersey 

Rexton Finishes, Inc., Irving- 
ton, New Jersey 

Schwartz Chemical Co., Inc 
New York, New York 

Schwartz Chemical Co., Inc., 
New York, New York 

Schwartz Chemical Co., Inc 
New York, New York 

Schwartz Chemical Co., In« 
New York, New York 

Schwartz Chemical Co., Inc., 
New York, New York 

Schwartz Chemical Co., Inc., 
New York, New York 

The Richardson Co., Melrose 
Park, Ill. 


* 


Heil Process Equivt. Corp., 
Rigidon Plastic Div., Cleve- 
land, Ohio 

Heil Process Equipt. Corp., 
Rigidon Plastic Div., Cleve- 
land, Ohio 

Heil Process Equipt. Corp., 
Rigidon Plastic Div., Cleve- 
land, Ohio 

Heil Process Equipt. Corp., 
Rigidon Plastic Div., Cleve- 
land, Ohio 


Interchemical Corp., Finishes 
Div., Newark, New Jersey 


Rippolite Plastic Products, 
Inc., Burbank, Calif. 


J. H. Day Co., 
Ohio 


Cincinnati, 


Stowe-Woodward, Inc., Newton 
Upper Falls, Mass. 


H. V. Hardman Co., 
Belleville, New Jersey 


Inc., 


E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

Interchemical Corp., Finishes 
Div., Newark, New Jersey 

Royal Master, Inc., Riverdale, 
New Jersey 

The Richardson Co., Melrose 
Park, Ill. 


Rubber Corp. of America, 


Hicksville, New York 


TRADE NAME 
Ruddflex 


Rumaco 


Ryertex-Omicron 


PVC 


Saflex 
Safrella 


Saf-T-Dek 


San-D-Lite 


Sondt 


Sanitized 


Sarcotrol 
Scriptite 
Sealerine 


Seal dbin 


Seal dtank 


Sealz 


See-Deep 


Seilon 


Sevron 
Shaperoll 


Shelblast 


Sierracin 


Sierracote 


Silastic 
Silcobest 


Silvacel 


Silvacon 


Silvacote 
Silvotrim 


Silvaloy 


Silverlite 


Sirco Nut Shell 
Flour 


NATURE OR TYPE OF 
PRODUCT 


lastameric embossed sheet- 
ing & film printed, pressed 
laminated, 
Poly- 
viny!] Butyral, Viny! Formal, 
Rigid 


polished and 
Poly-viny! chloride, 
sheeting, Silicones 
and Elastomeric, F luocar- 
bons, Fancy Laminates, Sty- 
rene Copolymers, Vinyl 
coated cloth. 
lectrical motor driven and 
belt driven horizontal pumps 
with or without tanks. 
Polyvinylchloride Plastic 


Plastic interliner for safety 
glass. 


Sassafras odorant 


Alkyd Base-Troweled on 


Polyethylene sheet materials 

Die presses, mechanical and 
hydraulic. 
chines. 


Embossing ma- 
Perforating ma- 
chines. Other type equip- 
ment. 


Bacteriostat 


Mold temperature controller 
Synthetic resins for use as 

pigment binding agents. 
Concrete sealer 


Flexible, durable, collapsible 
container, of multi-ply rub- 
ber-coated cord fabric—for 
shipping of corrosive liquids 
and dry flowable solids 

Flexible, durable, collapsible 
container, of multi-ply rub- 
ber-coated cord fabric—for 
shipping and storage of cor- 
rosive liquids, 

Rubberized bitumens 


Decorative plastics 
. 


P. V. C., Styrene & Polyethyl- 
ene rolls & sheets for vac- 


uum forming 

Dyes 

Collar Stay 

Soft grit blasting material 
made of nut shells and used 
for blast cleaning of molds. 

Cast transparent polyester 
sheet and monolithic and 
laminated 

Transparent conductive coat- 
ing for heating plastic or 
glass surfaces. 

Silicone Rubber 

Laminated cloth slot 
wedges 

Extender filler and 
(fiber) 


glass 

additive 

Extender, filler, and additive 
(bark) 

Silver colored vacuum metal- 
ized finish, 


Plastic trim 
Moldable wood fiber 
Polished, anodized, 


sanitary type aluminum. 
Edging have a silver finish. 


heavy, 


Nut shell tiour used as tillers— 
coconut shell flour, walnut 
shell pecan 
flour, apricot pit flour, etc. 


flour, shell 


COMPANY & 
ADDRESS 


Rudd Plastic Fabrics Cor; 
Brooklyn, New York 


The Ruthman Machinery ( 
Cincinnati, Ohi 
Ryerson 


Joseph T. & Son, 


Inc., Chicago, Il. 


Monsanto Chemical Co., Plas- 
tics Div., Springfield, Mass. 

Fritzsche 
York, New York 

Laboratories, Div. 
Devoe and Raynolds Co. 
Inc., Detroit, Mich, 

Sandee Mfg. Co., Chicago, Ill. 

Atlas-Sandt Corp., New York, 
New York 


Bros., Inc., New 


l'ruscon 


Sales Co. of 
York, 


The Sanitized 
America, Inc., New 
New York 

Sarco Co., 
New York 

Monsanto Chemical Co., Plas- 
tics Div., Springfield, Mass. 

Customs Coatings Co., Los 


Inc., New 


York, 


Angeles, Calif. 
United States Rubber Co., 
New York, New York 


United States Rubber Co 
New York, New York 


Naugatuck Chemical Div., U. 
S. Rubber Co., Naugatuck 
Conn, 


Hoosier Cardinal Corp., Cardi- 
nal Div., Evansville, In- 
diana 

Seiberling Rubber Co., Plas- 
tices Div., Newcomerstown, 
Ohio - 

FE. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

Ormond Mfg. Co., Inc., 
City, New Jersey 

Agrashell, Inc., Los Angeles, 
Calif. 


Union 


The Sierracin Corp., Burbank, 
Calif. 


The Sierracin Corp., Burbank, 
Calif. 


Dow Corning Corp., Midland, 
Mich. 
Silicone 
Bronx, New York 
Weyerhaeuser Timber Co., 
Prods. Div., Ta- 


Insulation, Inc 


Special 
coma, Wash. 
Weyerhaeuser Timber Co., 
Prods. Div., Ta 
coma, Wash. 
The Eyelet 
Waterbury, Conn, 


Special 


Specialty Co., 

Glass Laboratories, Inc., 
Brooklyn, New York 

Timber Co., 

Prods, 


Weyerhaeuser 
Special 
coma, Wash. 

Pine-Wood Plastic Co., Inc., 
Cambridge, Mass 


Div., Ta- 


Bernard Sirotta Co., Brooklyn 
31, N. Y. 





TRADE NAME 


Sircoblast 


Sol fast 
Solka-Floc 


Selox 


Solozene 
Selvenon 


Sel vic 


Spaoc 

Span 

Sphinx 

Special Acetote 
Cellulose 

Speedrex 

Spectro-Chrome 

Spen-Amm 

Spen sol 


Spirod 


Spiroy! 
Spraylat 


Stack-n-Nest 


Stalpic 
Stotex 
Stearite 
Stixse 


Stonetex 


$-T-R-E-T-C-H 
Strip-a- Tube 
Stycast 
Stylplast 
Stymer 
Styresol 

Stypol 

Styretex 

Styrex 

Styroten 


Styroper 


Styrofoam 
Styromix 
Styron 
Sulfonthrene 
Sulfogene 


Sullvac 


Sullvyne 


Sullvyne-Clad 


NATURE OR TYPE OF 
PRODUCT 


vround Nut Shell Pellets for 
soft-grit blast-cleaning of 
metals, molds, and for de- 
flashing of molded plastic 
products (ground walnut 
shells, coconut shell, pe- 
can shells, apricot pits, 
etc.) 

Colorants (red and blue) 


Finely-divided purified cellu- 
lose. 


Denatured Alcohol! Solvent 


Sodium Peroxide 


Dimethy! acetate for solvents 
and thinner for lackers 

Vinyl chloride polymers and 
viny! chloride vinyl acetate 
copolymers 

Anti-static agent 


Emulsifying Agent 
Adhesives 
For cellulose acetate 


Epoxy resin paints 


Metallic insert extrusion. 
Anhydrous Ammonia 
Nitrogen solutions 


Extruding machine with elec- 
tric heating and high veloc 
ity evaporative cooling. 

Extruding machine with circu- 
lating heating and cooling. 

Water base strippable protec- 
tive coating compounds 

Reinforced polyester tote pan 
designed to stack and nest 
within its own dimensions 
without mechanical aid. 

Phenol formaldehyde resin 
coatings. 

Carbon black 


Hydrogenated stearic acid 
Silicate adhesive 


Exterior masonry oil base 


paint 
Polyethylene color concentrate 
Multiple Tubes (vinyl) 


A series of casting resins— 
polyesters, epoxides, etc. 
Urea-formal dehyde molding 
compounds 

Synthetic resins for general 
use (textiles) 

Styrenated Alkyd Resins 


Polyester resin 
Styrenated Alkyd Resins 


Copolymer Styrene Acryoni- 
trile. 

Plastics dispersions for im- 
pregnating and coatings. 
Foamable polystyrene for the 

production of porous bodies 
of any shape 
Expanded Polystyrene 


Dry blended color pre-mixed 
styrene 
Molding Materials 


Dyes 
Dyes 


Thermoplastic sheeting rigid 
and = semi-tigid vacuum 
formable. 

Unsupported 
sheeting 

Unsupported vinyl plastic 
sheeting laminated to vari- 
ous metals: steel, aluminum, 
magnesium. 


vinyl plastic 


COMPANY & 
ADDRESS 


Bernard Sirotta Co., Brooklyn, 
New York 


The Sherwin-Williams Co., 
New York, New York 
Brown Co., Boston, Mass. 


U. S. Industrial Chemicals Co., 
Div. National Distillers and 
Chemical Corp., New York, 
New York 

E. 1. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

Badische Anilin- & Soda 
Fabrik A. G., Germany 

S. A. Solvic, Brussels, Belgium 


S. M. Edison Chemical Co., 
Chicago, Ill. 

Atlas Powder Co., Wilmington, 
Dela. 

Arabo] Mig. Co., New York, 
New York 

Rayonier, 
New York 

Truscon Laboratories, Div. 
Devoe and Raynolds Co., 
Inc., Detroit, Mich. 

Schwab Plastics Corp., De- 
troit, Mich. 

Spencer Chemical Co., Kansas 
City, Mo. 

Snencer Chemical Co., Kansas 
City, Mo. 

John Royle & Sons, Paterson, 
N. J. 


Inc., New York, 


John Royle & Sons, Paterson, 
N. J 


Spraylat Corp., New York, 
New Yo 
G. B. Lewis Co., Watertown, 
is. 


A. Gusmer, Inc., Stalpic Div., 
Woodbridge, New Jersey 

Columbian Carbon Co., New 
York, New York 

Witco Chemical 
York, New York 

Philadelphia Quartz 
Phila., Penna. 

Truscon Laboratories, Diy. 
Devoe and Raynolds Co., 
Inc., Detroit, Mich, 

Gering Products, Inc., Kenil- 
worth, New Jersey 

Jessall Plastics, Inc., Ken- 
sington, Conn. 

Emerson & Cuming, 
Canton, Mass. 

American Viscose Corp., 
Phila., Penna, 

Monsanto Chemical Co., Plas- 
tics Div., Springfield, Maes. 

Reichhold Chemicals, Inc., 
White Plains, New York 

H. H. Robertson Co., Pitts- 
burgh, Penna. 

Jones-Dabney Co., Louisville, 
Ky. 

Dow Chemical Co., Midland, 
Mich. 


Co., New 


Co., 


Inc., 


Aniline & Soda 
Fabrik A. G., Germany 

Badische Aniline & Soda 
Fabrik A. G., Germany 


Dow Chemical Co., Midland, 
Mich, 

Gering Products, Inc., Kenil- 
worth, New Jersey 

Dow Chemical Co., Midland, 
Mich, 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

O’Sullivan Rubber Corp., 
Winchester, Va. 

Rubber Corp., 
Corp., 
Winchester, Va. 


TRADE NAME 
Suntorm 


Superbia 
Supercarbovar 
Super Dylan 
Superlith 
Super Mul tiflex 
Supertone 
Surfex 
Suspenso 
Swirlustre 
Synvaren 
Sylkyd 
Syncast 

Synco 
Syncoat 
Synsize 


Synthane 
Syntex 


Synthe-Copal 
Syn-U-T ex 
Synvarite 
Synvarol 
Supramica 


Syrocewood 


THFA 

TME 

TMP 

TS L 
Tackmaster 
Tap-Lok (Insert) 
Technoscent 


Teflon 


Tegit 

Tenite Acetate 
Tenite Butyrate 
Tenite 


Polyethylene 
Tensgl ex 


Tensilite 


Tepidone 
Terasol 
Terek 
Terekan 


Terezon 


~~ NATURE OR TYPE OF 


PRODUCT 


Flexible sheet material made 
of glass fibres impregnated 
with a thermosetting resin 
base composition, for use 
in the fabrication of rigid 
multiple ply laminated 
structures. 

Carbon black 


Medium color channel carbon 
black 
Polyethylene (low pressure) 


Pure zinc sulphide & concen- 
trated lithopone. 
Precipitated Calcium Carbon- 


ate 

Urea Formaldehyde Moulding 
Powder 

Precipitated Calcium Carbon- 
ate 

Precipitated Calcium Carbon- 
ate 

Hi-lustre pearlized patterned 
acrylic sheet 

Liquid Phenolid Resins 


Silicone Alkyd Resin 


Synthetic resins for casting 
application 

Phenolic resins 

Synthetic resin coatings 

Urea-formaldehyde resins— 
Liquid type 

Laminated plastic products 

Alkyd Resins 


Ester gums and ester 
solutions 
Urea-formaldehyde Resins 


gum 


Powdered urea and phenolic 
resins 
Liquid Urea Resins 


Ceramoplastics 


Molded decorative accessories 


T 


Tetrahydrofurfury] Alcohol 
Trimethylolethane 
Trimethylol propane 
Teflon rod 


Pressure sensitive film adhe- 
sive 

Internal ly & externally threaded 
bushing 

Heat resistant plastic odorant 


Tetrafluoroethylene resin & 
coated glass fabrics, disper- 
sion and molding compounds 

Phenolic-asbestos compound 

Cellulose acetate - molding 
composition 

Cellulose acetate butyrate- 
molding composition 

Polyethylene molding compo- 
sition 

Latex impregnated paper for 
labels and misc. printed 
items. 

Laminated Paper Base Plastic 


Rubber accelerator 

30 Polyalkylene ether glycol 
Cellulose Coated Fabrics 
Cellulose coated paper 
Vinyl coated paper 
Surface-active agents 


Vinyl coated fabrics 


COMPANY ¢ 
ADDRESS 


Electro-Technical Pr. 


Div. 


Columbian Carbon 
York, New York 


Godfrey L. Cabot, | 


ton, Mass, 
Koppers Co., Inc., 


Div., Pittsburgh, P 
C, J. Osborn Co., 


N. J. 
Diamond Alkali ( 
land, Ohio 


Lacrinoid Products, |; 


sex, England 
Diamond Alkali ( 

land, Ohio 
Diamond Alkali ( 

land, Ohio 


U. S. Plastic Products ( 


Sun Chemica 
Nutley, New Jers 


Arp 


Metuchen, New Jersey 
Synvar Corp., Wilmington 
Dela. ; 


Dow Corning Corp., Midland, 


Mich, 


Synco Resins, Inc., 


Conn, 


Synco Resins, Inc. 


Conn. 


Synco Resins, Inc., 


Conn. 


Synco Resins, Inc., 


nn. 


Synthane Corp., Oaks, 


Bethel, 
Bethel, 
Bethel, 
Bethel, 


Penna, 


Jones-Dabney Co., Louisville, 


y- 
Reichhold Chemicals, Inc., 
White Plains, New York 
Jones-Dabney Co., Louisville, 


Ky. 
Synvar Corp., 


Corp, 


tp. of 
Clifton, New Jerse: 


Wilmington, 
Wilmington, 


America, 


Syracuse Ornamental Co., Inc,, 


Syracuse, New York 


The Quaker Oats Co., Chemi- 
cals Dept., Chicago, III. 
Heyden Chem. Corp., New York 


17, N.Y. 


Heyden Chem. Corp., New York 


17, N.Y. 


Tri-Point Plastics, Inc., 
berson, New York 


Al 


Rubber and Asbestos Com., 
Bloomfield, New Jersey 
Groow-Pin Corporation, Ridge 


field, N. Jersey 
Fritzsche Bros., 
York, New York 


, New 


E. L. du Pont de Nemours é 


Co., Inc., 


Polychemicals 


Dept., Wilmington 98, Dela. 
Garfield Manufacturing Co., 


Garfield, N.J. 


Eastman Chemical Products, 
Inc., Kingsport, Tennessee 

Eastman Chemical Products, 
Inc., Kingsport, Tenn. 

Eastman Chem. Products, Inc., 


Kingsport, Tenn. 


The Sorg Paper Co., Middle 


town, Ohio 


The J. P. Lewis Co., Plastic 
Products Div., Beaver Falls, 


N.Y. 
E. I. du Pont de Nemours 4 
Co., Inc., Wilmington, Dela. 
E. I. du Pont de Nemours 4 
Co., Inc., Wilmington, Dela. 


York, 


Athol Mfg. Co., New York, 


New York 


Athol Mfg. Co., New York, 


New York 


Carbide & Carbon Chemicals 
Co., New York 17, N.Y. 
Athol Mfg. Co., New York, 


New York. 





ls, 
York 


ouisville, 


ilmington, 


lmington, 


emours & 
hemi cals 
98, Dela 
ing Co. 


Products, 
nnesset 
Products, 
nn. 

cts, Inc., 


, Middle- 
, Plasti 
ver Falls, 
smours & 
on, Dela 
smours 4 
on, Dela 
ww York, 
ww York, 


ww York, 


hemicals 


TRADE NAME 


Tetraiin 
Tetrone 
Texo! 

Texolex 


Textileather 


Textilube 


Tex- Trude 
Thermaband 
Thermocartridge 


Thermo-fin 


Thermahecter 
Thermap! aten 
Thermatron 


Thermex 


Thermotube 
Thermo- Check 
Thermoflex 
Thermomat 
Thermoscent 


Thionex 


Toolplastik 


Tolex 


Tolon 


TorBal 
Tourex 


Toxilic 


Transaire 
Tronspholt 
Transvoir 
Treadmaster 


Trevorne 


Tripentek 
Trinseel 
Triepoint 
Trogomid 
Trolitan 
Trevidur 
Troytuf 
Tult- Tite 
Tulfex 
Tungseol 
Turbe- Oryer 


Turon 


NATURE OR TYPE OF 
PRODUCT 

Solvent 

Rubber accelerator 

Plastic artificial leather 

Plastic coated papers 

Pyroxylin coated fabric 

Lubricant used for lubricating 
bronze bushings used in 
textile equipment. 

Spray nozzles and plastic pipe 
and fittings. 

Cast electric band heaters 


Electric cartridge heaters 


Electrical heating of extruders 


Cast electric heaters 
Cast electric platen heaters. 


High frequency heat sealing 
and pre-heating equipment. 

High frequency preheating 
equipment 


Tubular type electric heaters. 

Pipe insulation expanded sty- 
rene 

Rubber antioxidants 

Woven heat panels for indus- 
trial puposess 

Deodorant for plastics 

Rubber accelerator 

Resin emulsions 

White colorants (pigments) for 
plastics-titanium dioxide as 
primary pigmenting sub- 
stance 


Plastic materials for tooling 


Fabric supported viny! 
Unsupported viny! sheeting 


Subminiature toggle switch 

Extruded 
welting. 

Maleic acid and anhydride 


vinyl binding and 


Temperature and 
transmitters 
Hydrocarbon Polymers 


pressure 


Pneumatic Conv. System 
Retread cement 


Phenolic, Polyester, Epoxy, 
Silicone resin impregnating 
glass cloth 

Tripentaerythrito] technical 


Teflon sub-miniature terminals 
3-color mechanical pencil 
Polyamide bars 

Stone powder 


Hard PVC 
etc, 

Non-woven fiber reinforcing 
and surfacing mat. 

Electronically quilted vinyl 
sheeting and film. 

Latex Impregnated Label Stock 


biocks, sheets, 


Penetrating Phenolic Sealer 


Dryer-continuous, Desol vent- 
izer, Sublimer, Cas reactor 

Non-woven fabric supported 
vinyl 


COMPANY & 
ADDRESS 


E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

Farrington Texol Corp., Wal- 
pole, Mass. 

Farrington Texol Corp., Wal- 
pole, Mass. 

The General Tire & Rubber 
Co., Textileather Div., To- 
ledo, Ohio 

National Plastics, Inc., Knox- 
ville, Tenn. 


Texae Plastic Products Co., 
Houston, Texas. 

Thermel, Inc., Franklin Park, 
Il. 

Thermel, Inc., Franklin Park, 
Ill. 

Davis-Standard Sales Corp., 
sole selling agts. for The 
Standard Machinery Co., My- 
stic, Connecticut 

Thermel, Inc., Franklin Park, 
Ill. 

Thermel, Inc., Franklin Park, 
Il. 


Radio Receptor Co., Inc., New 
York, New York 

The Girdler Co.- Thermex Div., 
A Div. of National Cylinder 
Gas Co., Louisville 1, 
Kentucky 

Thermel, Inc., Franklin Park, 
Ill. 

Schwab Plastics Corp., De- 
troit, Mich. 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

Thermomat Co., Inc., Trenton, 
New Jersey 

Fritzsche Brothers, Inc., New 
York, 11,N.Y. 

E. 1. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

The Borden Co., Chemical Div., 
New York, New York 

Titanium Pigment Corp., New 
York, New York 


Rezolin, Inc., Santa Monica, 
Calif. 

The General Tire and Rubber 
Co., Textileather Div., To- 
ledo, Ohio 

The General Tire & Rubber 
Co., Textileather Div., To- 
ledo, Ohio 

The Torsion Balance Co., ¢ lif- 
ton, New Jersey 

Waljohn Plastics, Inc., Brook- 
lyn, New York 

National Aniline Div., Allied 
Chemical & Dye Corp., New 
York, New York 

Taylor Instrument Co., Roch- 
ester, New York 

Pennsylvania Industrial Chem- 
ical Corp., Clairton, Penna. 

The Young Machinery Co., 
Muncy, Penna. 

Rubber and, Asbestos Corp., 
Bloomfield, New Jersey 

Coast Mfg. & Supply Co., Liv- 
ermore, Calif. 


Heyden Chem. Corp., New York 
17, N.Y 
Tri-point plastics, Inc., Al 
bertson, New York 
Nichol’s Product’s Co., 
Moorestown, New Jersey 
Dynamit -Actien-Gesellschaft, 
Troisdorf, W. Germany 
Dynamit -Actien-Gese llschaft, 
Troisdorf, W. Germany 
Dynamit -Actien-Gesellschaft, 
Troisdorf, W. Germany 
Troy Blanket Mills, New York, 
New York 
The Barr Corp., 
Hill, New York 
Archer Label Co., Los An 
geles, Calif. 
McCloskey Vamish Co., 
Philadelphia, Penna. 
Wyssmont Co., Inc., Long Is- 
land City, New York 
The General Tire & Rubber 
Co., Textileather Div., To- 
ledo, Ohio 


Richmond 


TRADE NAME 


Tween 
Tygobond- 30 
Tygon 
Tygoweld 
Tylene 
Tynex 


Ty Ply 


USL 
Iso sebacic 
Ubato! 


Ultramid 


Ultrapes 


Ultron 


Unicel 
Unifeb 
Uniformat 


Union Carbide 


Unirove 
Unitite 
Unitized 
Unitrol 
Uni tro! 


Urac 


Urecoll 
Uretoam 


Uvinul 


Val veseo!l 
Van-Cor 


Varloc 


Velboc 
Vel vetex 
Vibratoam 


Vibrin 


Vichrome 
Vicro-Lite 
Vicretex 


Vinoc 


NATURE OR TYPE 
PRODUCT 


Emulsifiers 

Adhesive 

Vinyl-type tubing, paint, etc 
Adhesive 

Tooling plastics 

Nylon bristles, Nylon filaments 


Rubber &Metal Bonding Agents 


U 
Mixture of Isomers of Sebacic 
Acid. 


Modified Polystyrene and Acry- 
lic Emulsions. 

Extremely hard, heat resistant 
plastics, with good surface 
hardness. 

Melamine Resin 


Vinyl chloride molding resin. 
Vinyl chloride film and 
sheets. 

Blowing agent 


Industrial reinforcing fabrics- 
made from fiber glass. 

Chopped strand reinforcing 
mat- made from fiber glass 

Polyethylene, Vinyl, Phenolic 
and Polystyrene, Plastics 
Resins and Compounds. 


Woven roving- made from fiber 
glass. 
Hand operated valves. 


Conveyors 
Hydraulic Valves and presses. 
Hydraulic press 


Resin adhesives, 
formaldehydes 


Binder for wastewood board 
and articles molded of such. 

Isocyanate resin expanded 
foam. 

Ultraviolet light 
light stabilizer 


absorber; 


Vinyl cement 


Thermosetting Phenolic Res- 
ins derived from Bagasse. 
Phenoli: molding com- 
pounds. Phenolic laminating 
resins. Shell molding resins 
Phenolic adhesives. Ther 
moplastic resins used as 
extenders for vinyl, styrene, 
ethyl, cellulose, etc. 

.iquid level control storage 
battery covers. 

Plastic pipe and fittings 


An exceptionally high gloss 
varnish type finish in rapid 
drying. 

Napped sheeting and 
laminate 

Film and sheeting laminate 


viny! 


Cellular Urethane Sheet or 
Molded Goods. 


Polyester resins 


Vinyl enamels 
Vinyl! coated products for fabri- 
cation of movie screens. 


Viny! coated fabrics 


Polyvinyl Acetate Emulsion 


COMPANY & 
ADDRESS 


Atlas Powder Co., Wilmington 
99, Delaware 

U. &. 
Ohio 

U. &. 
Ohic 

U. & 
Ohio 

Tylene Plastics, Inc., 
gan City, Indiana 

E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

Marbon Chem. Div. of Borg 
Wamer Corp., Gary, Ind. 


Stoneware Co., Akron, 


Stoneware { Akron, 


Stoneware Co., Akron, 


Michi- 


U. S. Industrial Chemicals Co., 
Div. National Distillers and 
Chemical Corp., New York, 
New York 

U B S Chemical Corp., Cam- 
bridge, Mass. 

Badische Anilin- & Soda Fab- 
rik A. G., Germany 

Dynamit -Actien-Gesellschaft, 
Troisdorf, W. Germany 

Monsanto Chemical! Co., Plas- 
tics Div., Springfield, Mass. 


E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 

Ferro Corp., Fiber glass div., 
Nashville, Tenn. 

Ferro Corp., Fiber Glass Div., 
Nashville, Tenn. 

Union Carbide Intemational 
Co., Div. Union Carbide and 
Carbon Corp., Plastics Dept. 
New York, New York 

Ferro Corp., Fiber glass div., 
Nashville, Tenn. 

Hanna ~ - Works, Chi- 
cago, 

Long Island Equipment Com., 
Long Island City, New York. 

Clifton Hydraulic Press Co., 
Clifton, New Jersey 

Clifton Hydraulic Press Co., 
Clifton, New Jersey 

American Cyanamid Co., Plas- 
tics & Resins Div., New 
York, New York 

Badische Anilin- & Soda Fab- 
rik A. G., Germany 

Atlas Mineral Products Co., 
Mertztown, Penna. 

Antara Chemicals, Div. Gen 
eral Aniline & Film Com., 
New York, New York 


Schwartz Chemical Co., Inc., 
New York, New York 

Valite Corp., New Orleans, 
La. 


The Richardson Co., Melrose 
Park, Ill. 

The Van Dorn fron Works Co., 
Cleveland, Ohio 

Atlas Coatings Corp., L.I.C., 
New York 


Velveray Corp., New York, 
N.Y. 


Velveray Corp., New York, 
N.Y 


United States Rubber Co., New 
York, New York 

Naugatuck Chemical, Div. 
United States Rubber Co., 
Naugatuck, Conn. 

Interchemical Corp., Finishes 
Div., Newark, New Jersey 

L. E. Carpenter & Co., Whar- 
ton, New Jersey 

L. E. Carpenter & Co., Whar- 
ton, New Jersey 

Colton Chemical Co., Div. Air 
Reduction Co., Inc., Cleve 
land, Ohio 








TRADE NAME 


Vinaplas-Lac 


Vinaquilt 


Vinofl ex 


Vinol 


Vin-So-Lite 


Vinylac 


Vinylite 


Vinylite 


Vinylum 


Vipla 


Vitron 


Vitroplast 


Voplex 


Vuepak 


Vulcalock 


Vulcan 


Vulcoid 


Vygen 


Wall fab 


Wallkyd 


Wallpol 


Wasco Acrylite 


Wascofilm 


Wascoseol 


Weather-ometer 


NATURE OR TYPE OF 
PRODUCT 


Vinyl lacquer 

Quilted plastic fabrics 

Viny! chloride mixed polymer 
for film formers used in 
hemical resistant paints. 


»ho | 


Polyviny! al 


Foan Vinyl-ether-open ell 


structures or unicellular 


structures. 


Organic tackifiers 


Vinyl chloride-acetate coated 
paper and 


window sheeting, vinyl bu 


automobile rear 


tyral for auto safety glass. 


and 
produced 


sheeting, 
compounds 


Vinylite film, 
vinyl 
by Canadian 


Chemicals Limited. 


Resins and 
Aluminum Powder Dispersions 


Polyvinyl Chloride Resin and 


copolymers. 
Glass fibre roving. 
Polyester cement 
Vinyl! plastic hose and tube. 


Cellulose acetate film 


Adhesive-rubber to metals and 
general purpose adhesives. 


Oil furnace carbon black. 
Resin impregnated vulcanized 


fibre. 


Poly (viny! chloride) Resin 


Reinforced plastic flat sheet. 


Alkyd flat wall vehicles 


Polyvinyl! acetate emulsions 


of acrylic 


Embedded sheets 


plastic 


Polyethylene moisture barriers Wasco 


in rolls. 


Plastic sheet vapor barrier. 


Testing apparatus, accelerated 
weathering 


COMPANY & 


ADDRESS 
Schwartz Chemical Co., Inc., 
New York, New York 
Marbek, Inc., Brooklyn, New 


Y ork 


Badische Anilin- & Soda Fab- 


rik A. G., Germany 


-» Div. Air 
Cleve- 


Colton Chemical Co 
Reduction Co., Inc., 
land, Ohio 


Foam King, Inc., Bronx, New 
York 


The Borden Co., Chemical 
Div., New York, New York 


Union Carbide and Carbon 


Corp., New York 


Resins and Chemi- 
Montreal, 


Canadian 
cais 
Quebec, Canada. 


Limited, 


Argus Chemical Corp., Brook- 
a New York 


Chemore Corp., New York, 


New York 


L. O. F. Glass Fibers Co., 
Toledo, Ohio 


Atlas Mineral Products Co., 
Mertztown, Penna. 


Vogt Mfg. Corp., Rochester, 
N.Y. 


Monsanto Chemical Co., Plas- 
tics Div., Springfield, Mass. 


The B. F. Goodrich Products 
Co., Div. B. F. Goodrich 
Co., Akron, Ohio 


Godfrey L. Cabot, Inc., Bos- 
ton, Mass. 


Continental-Diamond Corp., 


ewark, New Jersey 


General Tire & Rubber Co., 
Chemical Div., Akron, Ohio 


M. C. Gill Corp., El Monte, 
Calif. 
Reichhold Chemicals, Inc., 


White Plains, New York 


Reichhold Chemicals, 
White Plains, New York 


Inc., 


Wasco Products, Inc., Cam- 
bridge, Mass. 
Products, Inc., Cam 
bridge, Mass. 
Wasco Products, Inc., Cam- 


bridge, Mass. 


Atlas Electric Devices Co., 
Chicago, III. 


TRADE NAME 


Weldfast 


Weldox 


Whirlclad 


Whirlsint 


Wing- Stay 


Witcab 


Witcobl ak 


Witcolith 


Witicizer 


Wonder Under, The 


Woodite 


Wyco 


Wilmington Fibre 


Wynene 


Wynsote 


XX 


Xact Ray 


XactRaymatic 


Xaloy 


Zenite 


Zerok 


Zyrox 


Zytel 


NATURE OR TYPE OF 
PRODUCT 
Thermosetting Cement-Filled 

epoxy 


Adhesives for paint brushes 


Fused coatings and 


process. 


coating 


Coating powders 


Alkylated phenol antioxidant 


Hydrogenated stearic acid 


Carbon black 


Carbon black 


Plasticizers 


As backing and/or lamination, 
padding, cushioning, rein- 
forcing, interfacing medium 
for all types of vinyl and 
thermoplastic and thermo- 
setting plastics and rubber. 


used for 
acces 


Molding material 
molded decorative 
sories (syroco and syroco- 
wood), 


Flexible shaft equipment and 
accessories. 
Vulcanized fibre 


Molded and extruded products. 


Vinyl Coated Fabric 


Plasticizing oil 


Zinc Oxides 


Non contact gauges for thick- 
ness. 


Control systems for thickness 


Wear resistant ferrous alloy 
used in bimetallic extruder 
cylinders. 


Rubber accelerator 

Vinyl coatings 

Chloride-containing resins and 
compounds. 


Nylon Molding Powder 





COMPANY @ 
ADDRESS 


The 
Springs, Okla 


F iberc ast 


H. V. Hardma 


Belleville, } 


The Polymer ( 
Penna 


The Polymer 


Penna. 


The Goodyear T ire 
Co., Akron, Oh 

Witco Chemical ( 
New York 


Witco Chemica 
New York 


Witco Chemical ( 
New York 


Witco Chemica! Co., Ne 
New York 


Pellon Corp., New York 
York 


Syracuse Ornamental Co., | 
Syracuse, New York 


Wyzenbeek and Staff, 
Chicago, Ill 


Wilmington Fibre 


Co., New Castle, Dela. 


Spe 


The National Plastic Products 
Co., Odenton, Md. 


The Pantasote Co., New York, 
N.Y. 


Neville Chemical Co., Pitts- 
urgh, Penna. 

The New Jersey Zinc Co., 
New York, New York 

Industrial Gauges, W. Engle- 


wood, N.J. 


Industrial Gauges, W. Engle 
wood, N.J. 
Industrial Research Labora- 
tories, Div. Honolulu Oil 
Corp., Los Angeles, Calif. 


E. I. dn Pont de Nemours & 
Co., Inc., Wilmington, Dela. 


Atlas Mineral Products o., 


Mertztown, Penna. 
Carbon 


Union Carbide and 


Corp., New York 


E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Dela. 


A 


A 


A 


A 


BA 


Ac 











i & 


Ss 


y Zine Co., 
York 








ALPHABETICAL LIST OF 
MANUFACTURERS AND ADDRESSES 








A 


A & B Plastics, 200 Mercer St., Seattle, 
9, Wash. 

A & O Plastics Co., 1313 Warren Ave., 
Downers Grove, IIl. 

A & 5 Steel Rule Die Corp., 195 Chrystie 
St.. New York 2, mit. 

AAA Plastic Mfg. Co., 308 N. 6th St., 
St. Louis, Mo. 

ABA Tool & Die Co., Inc., 1395 Tolland 

, Manchester, ‘Conn. 

Pe Corp., 320 W. Main St., Peru, 
Ind, 

A. B. S. Mfg. Co., Inc., 133 W. 19th St., 
New York, N.Y. 

A. $. K. Mfg. Co., 1343 N. Howard St., 
Philadelphia 22, Pa 

Aacon Industries, Inc., 2303 Coney Is- 
land Ave., Brooklyn 23, N.Y. 

aaRBee Plastic Co., 4505 W. Jefferson 
Blvd., Los Angeles 16, Calif. 

Aaron Machinery, 45 Crosby, New York, 
N.Y. 

Abaco Industries, 78-21 Queens Blvd., 
Elmhurst, N.Y. 

Abbe es, Co., 50 Church St., 
New York 7, N.Y. 

@Abbe, Paul O., Inc., 257 Center Ave., 
Little Falls, 'N.J. 

Abbott Plastic Machine Corp., 7124 N. 
Clark St., Chicago 26, Ill. 

Able Container Co., 3021 W. 63rd St., 
Chicago, Ill. 

Abco Chemical Co., 2316 Atlantic Ave., 
Brooklyn 33, N.Y. 

Acadia Synthetic Products, 4115 Ogden 
Ave., Chicago, III 

Acco Polymers, 230 W. 41st St., New 
York 36, N.Y. 

Accurate Gold Stamping Co., Inc., 12 
W. 17th St., New York 11, N.Y. 

Accurate Molding Corp., 35-20 48th 
Ave., Long Island City 1, N.Y. 





s, W. Engle- Accurate Steel Rule Die Mfg. Co., 22 
W. 21st St., New York 10, N.Y. 
H. Enle Go Ace Plastic Co., 91-30 Van Wyck Ex- 
ie: pressway, Jamaica 35, N.Y. 
Ace Plastic Molding Corp., 29 E. 19th 
ack ‘Lakeer St., New York 3, N.Y. 
fonolulu Oil hee Tool & Mfg. Co., 532 Mulberry St., 
geles, Calif’ | Newark 5, N.J. 
| Aceto Chemical Co., Inc., 40-40 Law- 
rence St., Flushing 54, N.Y. 
Acheson Dispersed Pigments Co., 2250: 
| _E. Ontario St., Philadelphia 34, Pa. 
| Acheson Industries, 420 Lexington Ave., 
| New York 17, N. Y. 
| Achille G. Bureev, Industrial Design 
e Nemours & i 29 W. 57th, N.Y 
‘ington, Dela. | Ackerman aaias Molding Div., Con- 
|  solidated tron Steel Mfg. Co., 986 E. 
edacte Co. 200th St., Cleveland 19, Ohio 
nna. Ackerman- Gould Co., 92-96 Bleecker 
St., New York 12, N.Y. 
and Carbon | Acme © Dlooutting Mig. Corp., 43 W. 13th 
rk » New York, N.Y. 
e Nemours & a 
ington, Dela Indicates Advertiser, 





Acme Laminating & Plastics Co., Inc., 
7207 E. McNichols, Detroit, Mich. 
Acme Machinery & Mfg. Co., Inc., 102 

Grove St., Worcester 5, Mass. 
Acme Plastic Products Co., Inc., 771 
Easton Rd., Horsham, Pa. 

@ Acme Resin Corp., 1401 S. Circle Ave., 
Forest Park, III. 

Acme Scientific Co., 1450 W. Randolph, 
Chicago 7, Ill. 

Acor Plasticover Co., Inc., 162 W. 21st 
St., New York 11, N.Y. 

@Acromark Co., The, 5-15 Morrell St., 
Elizabeth 4, N.J. 

Acryvin Corp. of America, 470 E. 99th 
St., Brooklyn 36, N.Y 

Adams, Kenneth F., 33 Woodycrest Ave., 
Southbridge, Mass. 

Adams Plastic Products, 309 Findlay 
St., Cincinnati 14, Ohio 

@Adamson United Co., 730 Carroll St., 

Akron 4, Ohio 
Adhesive ‘‘Plastite’’ Mastic Co., 114 
W. Hubbard St., Chicago 10, Ill. 
Adhesive Products Corp., 1660 Boone 
Ave., New York 60, N.Y. 
Adhesive Products, ine., The, 520 E. 
Shore Highway, Albany 10, Calif. 
Admiral Coated Prods., hag 38 Tiffany 
Place, Bklyn, N.Y. 

@ Admiral Corp., Molded Products Div., 
Washington St. & Creamery Rd., 
Chicago, IIl. 

Admiral Plastics Corp., 446 12th &., 
Brooklyn 15, N.Y. 

Advance Mfg. Co., 5311 Metropolitan 
Ave., Brooklyn 37, N.Y. 

Advance Molded Plastics Corp., 3124 
W. Fillmore St., Chicago 12, Ill. 

Advance Molding ‘Corp., 54 W. 2ist St., 
New York 10, N.Y. 

® Advance Solvents & Chemical Div. of 
Carlisle Chemical Works, Inc., 245 
5th Ave., New York 16, N.Y. 

Aero Plastics Co., 3711 W. Jefferson 
Blvd., Los Angeles, Calif. 

@ Aetna Bieatuates Neng -, 207 Stonehinge 
La., Carle Pl., L.I., N.Y. 

® Aetna Saginesring Co., Frick Bldg., 
Pittsburgh 30, Pa. 

@Aetna Engineering Co. Div., Hale & 
Kullgren, Inc., 613 E. Tallmadge 
Ave., Akron, Ohio 

Aetna Plastic Die Co., 7124 W. Toughy 
Ave., Chicago, III. 

Agrashall, Inc., 4560 E. 26th St., Los 
Angeles 22, Calif. 
Air Cruisers Co., Div., The Garrett 
Corp., P.O. Box 180, Belmar, N.J. 
Air Reduction Chemical Co., 150 E. 
42nd St., New York 17, N.Y. 

Airconductors, 1458 W. Compton Blvd., 
Compton 3, Calif. 

Aircraft Die Cutters, 2801 San Fernando 
Rd., Los Angeles 65, Calif. 

Airmate Co., 1150 Nebraska Ave., To- 
ledo 7, Ohio 

Airmatic Valve, Inc., 7317 Associate 
Ave., Cleveland 9, Ohio 


Airoyal Co., The, 1990 Springfield Ave., 
Maplewood, ‘ 

Akromold, Inc., 102 W. Wilbeth Rd., 
Akron 1, Ohio 

@Akron Presform Mold Co., The, 2038 

Main St., Cuyahoga Falls, Ohio 

Aksjeselskapet Ancas, Prinsensgt. 2, 
Oslo 6, Norway 

Al-Be Industries, 6103 Clara St., Bell 
Garden, Calif. 

Albert, L. & Son, Div. of Bellanca Corp., 
21 Nottinghamway, Trenton, N. J. 

Alcon Plastics, Inc., 17 Simonds Kd., 
Fitchburg, Mass. 

Aldrich Pump Co., The, Foot of Pine, 
Allentown, Pa. 

Alexander Bernard Co. Inc., 15 Moore 
St., New York, N.Y. 

Alexine Corp., 726 Wiehelm St., Harri- 
son, N.J. 

Alframine Corp., 72-76 Putnam St., 
Patterson 4, N.J. 

Algemene Kunstzijde Unie N.V., 25 
Flint St., Asheville, N.C. 

Alkydol Labs., Inc., 3242 S. 50th Ave., 
Cicero 50, Ill. 

All-Power Mfg. Co., 400 Roosevelt Ave., 
Montebello, Calif. 

All Purpose Roll Leaf Corp., 37 W. 
Century Rd., Paramus, N.J. 

All-Tech Industries, Inc., 1850 N.E. 
146th St., Miami, Fla. 

Alladin Plastics Inc., 5771 W. 96th St., 
Los Angeles 45, Calif. 

Allegheny Ludlum Steel Corp., 2020 
Oliver Bldg., Pittsburgh 22, Pa. 

Allegheny Plastics, Inc., Rte. 51 & 
Thom Run Rd., Coraopolis, Pa 

Allen, Alva F., Clinton, Mo. 

Allen Merlender Co., ine. -- 385 Gerard 
Ave., N.Y. 

@ Allied Chemical & Dye Corp., The Bar- 

my Div., 40 Rector St., New York 6, 


N.Y. 

@ Allied Chemical & Dye Corp., General 
Chemical Div., 40 Rector St., New 
York 6, N.Y. 

@ Allied Chemical & Dye Corp., National 
Aniline Div., 40 Rector St., New York 
6, N.Y. 

@ Allied Chemical & Dye Corp., Nitrogen 
Div., 40 Rector St., New York 6, N.Y. 

@Allied Chemical & Dye Corp., Semet- 
Sel vay 4 we KI Div., 40 Rector 
St., New York 6, 

Allied Engravers, oo 552 W. Broad- 
way, New York 12, N.Y. 

Allied Engraving & Stamping Co., 17-21 
Elm St., Buffalo 3, N.Y. 

Allied Mfg. Co., 2200 25th Ave., So. 
Seattle, Wash. 

Allied Plasti-Lite Enterprises, Inc., 
2712-18 LaSalle St., St. Louis 4, Mo. 

Allied Products Corp., 1267 Burt Rd., 
Detroit 23, Mich. 

Allied Resinous Products, Inc., 525 W. 
Adams S%t., Conneaut, Ohio 

Allied Resins, Inc., Commerce St., Con- 
neaut, Ohio 
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Allis, The Louis Co., 427 Stewart St., 
Milwaukee 7, Wis. 

Allis-Chalmers Mfg. Co., 
70th St., Milwaukee, Wisc. 

Alloid Tool & Die Works, Warwick, R.I. 

Almac Engineering Co., 110 W. Shaw 
Pl., Glenshaw, Pa. 

Almac Plastics, 600 
York 12, N.Y. 

Almor Plastics Corp., 79-10 Albion 
Ave., Elmhurst, L.I., N.Y. 

Alpha Chemical & Plastics Corp., 11 
Jabez St., Newark 5, N.J. 

Alpha Plastics Inc., Okner Pkwy., Liv- 
ingston, N.J. 

Alsteele Engineering Works Inc., 
Herbert St., Framingham, Mass. 
Alsynite Co. of America, 4654 De Soto 

St., San Diego 9, Calif. 

Aluminum Corp. of America, 1501 Alcoa 
Bldg., Pittsburgh 19, Pa. 

Alpha Chemical & Plastics Corp. 11 
Jabez St., Newark 5, N.J. 

Alvimar Mfg. Co., Inc., 1881 Park Ave., 
New York 35, N.Y. 

® Ambassador Pils. & Mfg. Corp., 620 N. 
Michigan, Chicago 11, IIl. 

@Ambrogia Truilzi, Via G. Da Proacida 
#8, Milan, Italy 

Amco Plastic Materials, 
St., Bklyn 31, N.Y. 

Amercoat Corp., 4809 Firestone Blvd., 
S. Gate, Calif. 

@ American Agile Corp., P.O. Box 168, 
Bedford, Ohio 

American Air Compressor Corp., 48th 
St. & Dell Ave., N. Bergen, N.J. 

American Alkyd Industries, Broad & 
14th Sts., Carlstadt, N.J. 

American Air Fitter Co., Famco, Inc., 
Div., 6200 Strawberry Lane, Louis- 
ville, Ky. 

American Blower Corp., 8111 Tireman, 
Detroit 32, Mich. 

American Chain & Cable 
Campbell Machine Div., 
2, Conn. 

American Chain & Cable Co., Inc., Heli- 
coid Gage Div., 929 Connecticut 
Ave., Bridgeport 2, Conn. 

American Collo Corp., 525-535 Oritan 
Ave., Ridgefield, N.J. 

American Combining & Coating Corp., 
72-36 Burchell Ave., Arverne 92, N.Y. 

@American Cynamid Co., Dyestuff Div., 
Boundbrook, N.J. 

® American Cyanamid Co., Organic Chem- 
icals Div., 30 Rockefeller Plaza, 
New York 20, N.Y. 

® American Cyanamid Co., Pigments Div., 
so apeaaeaaa Plaza, New York 20, 
N.Y. 
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@American Cyanamid Co., Plastics & 
Resins Div., 30 Rockefeller Plaza, 
New York 20, N.Y. 

American Cystoscope Makers, Inc., 
1241 Lafayette Ave., Bronx 59, N.Y. 

American Decalcomania Co., 4334 W. 
5th Ave., Chicago, Ill. 

American Extruded Products Co., 1023 
N. LaBrea Ave., N., Hollywood, Calif. 

American Gage & Machine Co., Simpson 
Electric Co., Div., 5200 W. Kinzie 
St., Chicago 44, III. 

American Gage & Machine Co., Size 
Control Co., Div., 2500 W. Washing- 
ton Blvd., Chicago 12, III. 

American Hard Rubber Co., 93 Worth 
St., New York 13, N.Y. 

American Hydrotherm Corp., 33-70 12th 
St., Long Island City 6, N.Y. 

® American 
dom, Pa. 


Insulator Corp., New Free 


@ Indicates Advertiser, 
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American Machine & Metals, Inc., E. 
Moline, III. 

American-Marietta Co., 3400 13th Ave., 
S., Seattle, Wash. 

American Metalizing Corp., 150 Bruckner 
Blvd., New York 54, N.Y. 

American Molded Fiberglass Co., 65 


Govermor St. & Holane St., Peterson, 
N.J. 
American Molding Co., 2000 Davis St., 
San Leandro, Calif. 
@®American Molding Powder & Chemical 
Corp., 703 Bedford Ave., Brooklyn 6, 
N.Y. 


American Monomer Corp., Div. American 
Resinous Chemicals, 103 Foster St., 
Peabody, Mass. 

American Optical Co., 24 Mechanic St., 
Southbridge, Mass. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago, II 

American Plasticraft Co., 2027 Williams- 
bridge Rd., New York 61, N.Y. 

American Plastics Corp., 342 Madison 
Ave., New York 17, N.Y. 

American Polyglas Corp., Broad & 14th 
Sts., Carlstadt, N.J. 

American Polymer Co. of the Chem. 
Div. of the Borden Co., 103 Foster 
St., Peabody, Mass. 

American Products Mfg. Co., Inc., 8127— 
33 Oleander St., New Orleans 18, La. 

American Pulverizer Co., 1249 Macklind 
Ave., St. Louis 10, Mo. 

American Pyroxylin Corp., P.O. Box 
193 Arlington, N.J. 

American Rattan & Reed Mfg. Co., 268 
Norman Ave., Brooklyn 22, N.Y. 

American Reinforced Planthes Co., 650 
S. Spring St., Los Angeles 14, Calif. 

American Research & Dev. Corp., The 
John Hancock Bldg., Boston 16, 
Mass. 

American Resinous Chemicals Corp., 
103 Foster St., Peabody, Mass. 

American Society for Testing Materials, 
1916 Race St., Philadelphia, Pa. 

American Standards Testing Bureau, 
Inc., 44 Trinity Pl., New York 6, N.Y. 

®@ American Steel Foundries, Elmes Engi- 
neering Div., 1177 Tennessee Ave., 
Cincinnati 29, Ohio 

@American Steel Foundries, King Ma- 
chine Tool Div., 1177 Tennessee 
Ave., Cincinnati 29, Ohio 

American Type Founders Co., 
Elmora Ave., Elizabrth 13, N.J. 

American Viscose Corp., 1617 Penn- 
sylvania Blvd., Philadelphia 3, Pa. 

American Wheelbrator & Equipment 
Corp., 837 S. Byrkit St., Mishawaka, 
Ind. 
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American-British Chemicals Supply, 
Inc., 180 Madison Ave., New York 
16, N.Y. 

American-Marietta Co., Adhesive, Resin, 
& Chem. Div., 3400 13th Ave., S.W., 
Seattle 4, Wash. 

Ameriplastic Co., The, 3161 Torrey Rd., 
Flint, Mich. 

Amco Plastic Materials, Inc., 80-4th 
St., Brooklyn 31, N.Y. 

Amoco Chemicals Corp., 910 S. Mich. 
Ave., Chicago, III. 

® Amos Molded Blastic, Edinburg, Ind. 
®@ Amos Packaging, Edinburg, Ind. 

Amphenol Electronics Corp., 1830 S. 
54th Ave., Chicago 50, Il. 

Amplex Mfg. Co., 2325 Faimount Ave., 

hiladelphia 30, Pa. 

Amsco Packaging Machinery, Inc., 31l- 
31 48th Ave., Long Island City, N.Y. 

@Anchor Plastics Co., Inc., 36-36 36th 
St., Long Island City 6, N.Y. 


Anchorage Plastics 
St., Warren, R.I. 
Anders Corp., 72 Gray St., Pat: 

Mabe 


Corp., 


Anderson Die & Mfg. Co., 694) sy 
Macadam St., Portland, Ore. 

Andrews, A. M. Company, 462] fea, 
ton-Hillsdale Highway, Portlan 
Ore. 

Anesite Co., 3575 Touhy Ave., (hj 
45, Ill. 

@Angier Products, Inc., 120 Potter & 
Cambridge 42, Mass. 

Anorgana G.M.B.H., Munchen, Gendor. 
flobb, Germany 

@Anson Tools & Gages, Inc., 273 
llth St., Erie, Pa. 

@Antara Chemicals, A Sales Div. of Gen. 
eral Aniline & Film Corp., 435 Hud- 
son St., New York 14, N.Y. 

Apex Electrical Mfg. Co., 1070 F. [59 
St., Cleveland 10, Ohio ” 

@Apex Machine Co., 14-12 118th S:. 

College Pt. 56, N.Y. 

Apex Reinforced Plastics Div., White 
Sewing Machine Corp., Elm & Wash- 
ington Sts., Cleveland 11, Ohio 

Applied Engineering Associates, 1959 
Flushing Ave., Brooklyn 37, N.Y. 

Applied Plastics Co., Inc., 130 Penn 
St., El Segundo, Calif. 

Applied Plastics Div., Keystone Brass 
Works, Inc., 1102 W. 12th St., Erie, 


} 


Pa. 
@Applied Radiations, 1210 Springdale 
Rd., Walnut Creek, Calif. 

Applied Resins Corp., 304 Oraton St., 
Newark 4, N.J. 
Aquador Plastics 

Brooklyn 32, N.Y. 

Arabol Mfg. Co., 110 E. 42nd St., New 
York 17, N.Y. 

@ Archer-Daniels-Midland Co., 390 Dore- 
mus Ave., Newark, N.J. 

@ Archer-Daniels-Midland Co., 700 
vestors Bldg., Minneapolis, Minn. 

@ Archer-Daniels Midland Co., 400 Dore- 
mus Ave., Newark, N.J. 

Archer Label Co., 783 Kohler St., Los 
Angeles 21, Calif. 

Argo Plastic Products, 1095 

ark Rd., Cleveland, Ohio 
@Argus Chemical Corp., 633 Court St., 
Brooklyn 31, N.Y. 

Argus Plastics, Inc., 411 E. Market St., 
Indianapolis, Ind. fee 

Aries, R. S., & Asse. 41 East St., N.Y. 
45-33 Davies St., Long Island, N.Y. 

Aristocrat Plastics, Inc., 23-25 Sussex 
Ave., Newark, N.J. 

Arizona Plastics Co., 1500 E. 36th St., 
Tucson, Arizona 

Armen, Inc., 8-22 Astoria Blvd., Long | 
Island City 2, N.Y. 

Armitage, John L. & Co., 245 Thomas 
St., Newark 5, N.J. 

Armored Plastics Co., Div. of Globe- 
Wernicke Industries, Inc., Lint & 
Dura Sts., Toledo 12, Ohio 

Armstrong, Cecil W. & Associates, P.0. 
Box 330, Warsaw, Ind. 

Armstrong Cork Co., Lancaster, Pa. 

Armstrong Machine Works, 932 Maple 
St., Three Rivers, Mich. 

Armstrong Products Co., P.O. Box i, 
Warsaw, Ind. 

Arnkurt Associate Engineers, 
27th St., New York 16, N.Y. 

Arrow Rubber & Plastic Corp., 493 Bou- [ 
levard, E., Paterson, N 

Art Decorating Co., 4201 Hudson Blvd., F 
N. Bergen, N.J. 
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Art Plastics Mfg. Co., 1240 S. Main St., 
Los Angeles 15, Calif. 

Artag Engineering Corp., 655 S. Wells 
St., Chicago 7, Ill. 

@Artag Plastics Corp., 2853 W. Irving 

Pk. Rd., Chicago 18, III. 

Artmor Plastics Corp., 1003 Oldtown 
Rd., Cumberland, Md. 

Asher & Boertz, Inc., 900 Broadway, 
New Y ork 3, & a 

Askania Regulator Co., 240 E. Ontario 
St., Chicago 11, III. 

Associated Plastic Companies, 
400 E. Hines, Midland, Mich. 
Associated Rubber & Plastic Corp., 
2780 Park Ave., New York 51, N.Y. 
Athol Manufacturing Co., 120 E. 41st 


Inc., 


we * 2 

Atkins & Merrill, Inc., Post Rd., S. 
Sudbury, Mass. 

@Atkins Saw Div., ne Corp., 
402 S. Illinois St., Indianapolis 2, 
Ind. 

Atkinson Enterprises, 6020 E. Gage 


St., Bell, Calif. 
Atlantic Plastics, Inc., 60 Bonnor St., 
Stamford, Conn. 
@Atlas Coatings Corp., 5-35 47th Ave., 
Long Island City l,  F 
@Atlas Electric Devices Co., 4114 N. 
Ravenswood, Chicago 13, III. 
Atlas Hydraulics, Inc., 3576 Ruth St., 
Phila. 34, Pa. 
Atlas Mineral Products Co., Mertztown, 
Pa. 

Atlas Plastic Specialties, Inc., 3214 
W. Lawrence Ave., Chicago 25, Ill. 
Atlas Plastics, Inc., 689 Seneca St., 
Buffalo 20, N.Y. 
Atlas Plastics, Inc., 
Little Ferry, N.J. 
Atlas Plastic Specialties, Inc., 3214 W. 

Lawrence Ave., Chicago, Ill. 
Atlas Powder Co., Wilmington 99, Del. 
Atlas-Sandt Corp., 69 Beekman St., N.Y. 
Atlas Vacuum Corp., Rochester, N.Y. 
@Atols Tool & Mold Corp., 5005 W. Ar- 
mitage Ave., Chicago 39, III. 


115 Route 46, 


@Auburn Plastics, Ine., Canoga St., 
Auburn, N. Y. 
Augusta Plastics Inc., 3420 Boston 


Post Rd., Bronx 69, N.Y. 

Auto-Vac Co., 1984 State St. Ext., 
Bridgeport, Conn. 

Autograf Brush & Plastics Co., Inc., 
2320 Sixth Ave., Watervliet, N.Y. 

Automatic Methods, Inc., 965 W. Grand 
St., Elizabeth, N.J. 

®Automatic Molding Machine Co., 3217 

Exposition Pl., 

Automatic Plastic Molding Co., 830 
Bancroft Way, Berkeley 2, Calif. 

Avery Adhesive Label Corp., 1616 S. 
Califomia Ave., Monrovia, Calif. 

AYSCO, Inc., 940 Isley Blvd., Excelsior 
Springs, Mo. 

Axel Plastics Research Labs., 1061 
Manhattan Ave., Brooklyn, N.Y. 

Axelson Mfg. Co., Div. of U.S. Indus- 
tries, Inc., 6160 S. Boyle Ave., Los 
Angeles, Calif. 

Ayes, Samuel Jr., Asse. 711 Boylston 
St., Boston 16, Mass. 


B. B. Chemical Co., 784 Memorial Drive, 
Cambridge 39, Mass. 


@ Indicates Advertiser. 


os Angeles 18, Calif. 


@ 38, 1. P. Chemicals Limited, Popes Lane, 
Oldbury, Nr. Birmingham, England 
@B.1. P. Engineering Ltd., Streetly Works, 
Sutton Coldfield, Warwickshire, Eng- 

land 

@B.1.P. Tools Ltd., 127 Tybum Rd., 
Birmingham 24, England 

B. W. Molded Plastics Co., 1346 FE. 
Walnut St., Pasadena 4, Calif. 

B. X. Plastics, Ltd., Higham Station 
Ave., Chingford, London, England 
Babcock & Wilcox Co., 85 Liberty St., 

New York 6, N.Y. 
Bacon & Weber, 1121 N. Ashland Ave., 
Chicago, III. 

Bacon, Frederick $. Laboratories, 192 
Pleasant St., Watertown 72, Mass. 
®Badische Anilin & Soda-Fabrik, Lud- 

wigshafen/RH, Germany 
Bahlke, Alfred F., 273 Snyder Ave., 
Berkeley Heights, N.J. 

@Bailey, R. N. & Co., Inc., 11 W. 42nd 
St., New York 36, N.Y. 

@ Bakelite Co., Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New 
York 17, N.Y. 

Baker Bros., Inc., 1000 Post St., To- 
ledo 10, Ohio 
Baker Castor Oil Co., The, 40 Avenue 

A, Boyonne, N.J. 

Baker perkins, Inc., 
Saginaw, Mich, 

Baldwin-Lima-Hamilton, 
42, Pa. 

Bale Co., 401 Broadway, New York 

Ball & Jewell, Inc., 24-28 Franklin St., 
Brooklyn 22, N.Y. 

Balsa Ecuador Lumber Corp., 500 5th 
Ave., New York 36, N.Y. 

Bamberger, A., Corp., 
Ave., Brooklyn 6, N.Y. 

Bamberger, Claude P., Inc., No. 1 Mt. 
Vernon St., Ridgefield Park, N.J. 

Bangor Plastics, Inc., 809 Washington 
St., Bangor, Mich. 

@ Barber-Colman Co., 
Rockford, III. 

® Barber-Colman Co., Wheelco Instruments 
Div., 1300 Rock St., Rockford, Il. 

Barco Mfg. Co., 500-530 N. Hough*St. 
Barrington, Ill. 

Barker-Davis Machine Co., Inc., 91 Me- 
chanic St., Leominster, Mass. 

Barksdale Valves, 5125 Aloca Ave., 
Los Angeles 11, Calif. 

Barr Corp., 12709 91st Ave., Richmond, 


1000 Hess St., 
Philadelphia 


703 Bedford 


1300 Rock St., 


N.Y. 
Barradas, George, 
Glenville, Conn. 
©Barrett Div., The Allied Chem. & Dye 
Corp., 40 Rector St., New York 6, N.Y. 
Barrett Varnish Co., 1532 S. 50th S&., 
Cicero 50, III. 
@ Barron, J. E. Plastics, Inc., 807 Syca- 
more St., Cincinnati 2, Ohio 
Barry, B. J. & Co. Inc., 62 Worth St., 
New York 13, N.Y. 
Barry Electronics Corp., 512 Broadway, 
New York 12, N.Y, 
Bart Laboratories, 227 Main St., Belle- 
ville, N.J. 
Bartrev Ltd., Aries Fibreboard Corp., 
400 Madison Ave., New York, N.Y. 
Barzantni International Corp., 589 E. 
Illinois St., Chicago, Ill. 

Basic Plastic Materials, Inc., Howard 
St., Winchester, N.H. 

Bassons Industries Corp., 1432 W. 
Farms Rd., New York 60, N.Y. 

Bath, John & Co., Inc., 18 Grafton St., 
Worcester 8, Mass. 

®Battenfeld, Gebr., Teichstr. 12, Mein- 

erzhagen, Western Germany 


Riverview Court, 





Bauer, George, Box 531, Keene, N.H. 

Bausch & Lomb Optical Co., 635 St. 
Paul St., Rochester 2, N.Y. 

Baxter Co., The, 2060 Reading Rd., 
Cincinnati 2, Ohio 

@ Bay Mfg. Div., Electric Auto-Lite Co., 

Morton St., Bay City, Mich. 

Bay State Tap & Die Co., Mansfield, 
Mass. 

Beach-Russ Co., 
Tou 7, H.Y. 

Beacon Plastic & Metal Products, Inc., 
280 Madison Ave., New York 16, N.Y. 

Beaman Plastics, 1702 N. KE. Sandy 
Blvd., Portland 14, Ore. 

Bean, D. D. & Sons Co., Jaffrey, N.H. 

Beardsley & Piper Div., Pettibone Mulli- 
ken Corp., 2424 N. Cicero Ave., Chi- 
cago 39, Ill. 

Beche & van Hullen, Krefeld, Germany 

Beck, Charles, Machine Corp., Church 
Road, King of Prussia, Pa. 

Becker & Becker Associates, 300 Park 
Ave., New York 22, N.Y. 
Becker, Moore & Co., Inc., Bridge St., 
N. Tonawanda, N.Y. 
Becker & van Hullen, 
Krefeld, Germany 

Becwar Mfg. Corp., 28 Industrial Rd., 
Addison, III. 

Bedford Products, Inc., P.O. 
Roanoke, Va. 

Beel Engineering Co., 411 Mulberry St., 
Newark 2, N.J. 


50 Church St., New 


Untegath, 100, 


Box 36, 


Beetle, Carl N., Plastics Corp., 145 
Globe St., Fall River, Mass. 
Behr-Manning Corp., 952 Seifert St., 


Troy, N.Y. 

Bel-Art Products, 4917 Murphy Place, 

West New York, N.J. 
@Belding Corticelli Industries, 
Broadway, New York 18, N.Y. 

Bellows Co., The, 220 W. Market St., 
Akron 3, Ohio 

Beltran Assoc., Inc., 1153 E. 35th St., 
Bklyn, N.Y. 

Bemis Bros. Bag Co., 408 Pine St., 
Box 93, St. Louis 2, Mo. 

Bensing Bros. & Deeney, 3301 Hunting 
Park Ave., Phila.. 29, Pa. 

Bentek Co., 1253 Atlantic, B’klIn, N.Y. 

Ber-Design Associates, 41 Smith St., 
Irvington, N.J. 

Bergen Mold & Engineering Co., 
Route 46, Little Ferry, N.J. 

Bergen Wire Rope Co., 454 Gregg St., 
Lodi, N.J. 

Berglund-Swenson Co., 
St., Arlington, N.J. 

Berkander, George F., Inc., 891 Broad 
St., Providence 7, R.I. 

Berkeley Engineering & Mfg. Co., 273 
Sny der Ave., Berkeley Heights, N.J. 
Berkshire Chemicals, Inc., 420 Lexing- 

ton Ave., N.Y. 

Bernard Plastics Molding Corp., 38-40 
Tenth St., L.I.C. 5, N.Y. 

Berni, Alan & Assoc., Inc., Penthouse, 
580 Fifth Ave., N.Y. 

Berthelsen Engineering Works, 
Lockport Rd., Joliet, Ill. 

Berton Plastics, Inc., 586 6th Ave., 
New York 11, N.Y. 

Beryllium Corp., Reading, Penney!venia 

Berzen, Nat , Ine., 551 5th Ave., 
New York 17, N.Y. 

®@ Bestwall-Certain-Teed Sales Corp., 120 
E. Lancaster, Ardmore, Pa. 

Bigelow Fiber Glass Products, Div. 
Bigelow-Sanford Carpet Co., 140 
Madison Ave., New York 16, N.Y. 

Bigelow Reinforced Plastics, Homestead 

lace, Amsterdam, N.Y 
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Biggs, Carl H. Co., Inc., 2255 Barry 
Ave., Los Angeles 64, Calif. 

Bijur Lubricating Corp., 151 W. Passaic 
St., Rochelle Park, N.J. 

Binks, Mfg. Co., 3114-40 Carroll Ave., 
Chicago 12, Ill. 

Binney & Smith, Inc., 380 Madison Ave., 
New York 17, N.Y. 

Birckhead Corp., 5205 Fairlawn Ave., 
Baltimore, Md. 

Birdsboro Steel Foundry & Machine Co., 
1951 Furnace St., Birdsboro, Pa. 

Bischoff Chemical Corp., Main 
Ivoryton, Conn. 

Bishop Mfg. Corp., 
Cedar Grove, N.J. 

Bjorksten Research Labs., Inc., P.O. 
Box 265, Madison 3, Wis. 

Blacher, B., 752 Broadway, New York 
3, N.Y. 

@Black-Clawson Co., Dilts 
Works Div., N. First St., 
Rete 

Black & Decker Mfg. Co., 
4,\Md. 

Black, George Co., 
Union, N.J. 

@ Blackhawk Molding Co., Inc., Commer- 
cial Rd., Addison, Ill. 

Blackman Plastics, 5883 Blackwelder 
S&., Culver City, Calif. 
Blackwell Plastic Molding Co., Inc., 
5606 Cavanaugh, Houston, Texas 
Blane Corp., The, 35 Pequit St., Canton, 
Mass. 

Blaw-Knox Co., Chemical Plants Div., 
300 Sixth Ave., Pitts. 22, Pa. 

Blodgett, G. S. Co., Inc., The, 50 Lake- 
side Ave., Burlington, Vt. 

Bloomfield Molding Co., 147 Bloomfield 
Ave., Bloomfield, a 

Blossom Mfg. Co., Inc., 292 Sth Ave., 
Wy. Belicg S008 

Blue, E. B. Co., 651 Connecticut Ave., 
S. Norwalk, Conn. 

Blue Ribbon Shoe & Novelty ~ » We, 
76 Crown St., Bklyn, N.Y.C., N.Y. 

Bluebird Plastics, Inc., 12th & Orchard 
Sts., Coshocton, Ohio 

Blum, Paul Co., 312-316 Larkin St., 
Buffalo 10, N.Y. 

Blumenthal, vet 
New York 25, 

Bo Mer Mfg. Co., pod 
St., Aubum, N.Y. 


10 Canfield Rd., 


Machine 
Fulton, 


The, Towson 


1865 Morris Ave., 


10 W. 93rd St. 


40-42 Washington 


Bogan, Stanely, Smoke Rise, Butler, N.J. 


Boice-Crane Co., 930 W. Central Ave., 
Toledo 6, Ohio 
@ Bolling, Stewart, & Co., Inc., 3190 E. 
65th St., Cleveland 27, Ohio 
@ Bolta Products Inc., Div. General Tire 
& Rubber Co., 70 Garden St., 
rence, Mass. 
Bond Adhesives Co., 537 Johnson Ave., 
Brooklyn 37, N.Y. 
Bondy Engineering Co., 172 So. Port- 
land Ave., Bklyn, N.Y. 
Bonell Piestion. Inc., 4520-22 W. Nr. 
Ave., Chicago, III. 
oe Dr. G. L. Labs., 17 W. 60th 
New York 23, N.Y. 


Meen.¥-- Eric, 431 S. Dearborn, Chicago @ Brunswicke-Balke-Collender 


5, Ill. 
®@ Dounten Molding Co., 326 Myrtle Ave., 
Boonton, N.J. 
Booty Resineers, Inc., 42 S. Third St., 
Newark, Ohio 
®Borco Chemicals, 3105 N. Cicero Ave., 
Chicago 41, Ill. 
Borden Co., The, Chem. Div., 350 Madi- 
son Ave., New York 17, N.Y. 
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Law- @Brosites Machine Co., 


@Brown Co., 


® Brown-Allen 


Borden Co., Chem. Div., Polyco Dept., 
101 Foster St., Peabody, Mass. 
@Borg-Warner Corp., Atkins Saw Div., 
402 S. Illinois St., Indianpolis 2, Ind. 
® Borg-Warner Corp., Marbon Chemical 
Div., 1926 W. Tenth Ave., Gary, Ind. 
@Borg-Warner Corp., Pesco Products 
Div., 24700 N. Miles Rd., Bedford, 
Ohio 

Borkland Labs., 900 Wabash, 
Ind. 

Borkland Mfg. Co., 
Rd., Marion, Ind. 

Bertman Plastics Co., 183 Essex h.. 
Boston 11, Mass. 

Boruski, Ernest F., Je., 505 Fifth Ave., 
New York 17, N.Y. 

Boston Research Div., United States 
Testing Co., Inc., 857 Boylston St., 
Boston 16, Mass. 

Boyden Plastics, Inc., 
Taunton, Mass. 

Bradley & Turton, Ltd., Caldwell Works, 
Kidderminster, Engl and 

@Bradliey & Vrocman Co., 
St., Chicago 16, Ill. 

Bramely Machinery Corp., 880 River 
Rd., Edgewater, N.J. 

Brea Chemicals, Inc., 714 W. Olympic 
Blvd., Los Angeles, Calif. 

Breneman-Hertshorn, Inc., 2045 Reading 
Rd., Cincinnati 2, Ohio 

@Brenner, |. G. Co., 32 E. North St., 
Newark, Ohio 

Brewster Ceramic Labs., 
St., Glenview, III. 

Bricmar Manufacturing Corp., 
Street, N.Y. 

Bridgeport Moulded Products Inc., P.O. 
Box 3276, Bamum Sta., Bridgeport 5, 
Conn. 

Bridgeport Plastics & Rubber Co., 173 
Lee Ave., Bridgeport 5, Conn. 

Briggs Mfg. Co., 3675 East Outer Drive, 
Detroit, Mich. 

Brilhart Plastics Corp., Old Country 
Rd., Mineola, N.Y. 

Brinks, Plastics, 1646 W. 
cago 12, Il. 

British Geon Ltd., Devonshire House, 
Piccadilly, London, S.W. 1, England 

@British Industrial Plastics, Ltd., 1 
ll St., London W. 1, England 

Brivih Machine & Foundry Supplies, 
Ltd., 80 Shore Rd., Port Washington, 
N.Y 


Marion, 


Wabash & Quarry 


34 Plastic Ave., 


2629 S. State 


144 Duane 


Lake, Chi- 


Devon- 
London, 


British Resin Products Ltd., 
shire House, Piccadilly, 
SW. 1, England 

Brook Molding Corp., 30 Industrial Way 
Norwalk, Mass. 

Inc., 50 Church 

St., New York 7, N.Y. 

150 Causeway St., Boston 
14, Mass. 

Brown Machine Co., 110 Pierson, Bever- 
ton, Mich. 

Chemical 
Staten Island 2, N. Y. 

Bruce Molded Plastic Products, 
25 Boyd St., Pittsburgh 19, 
o., 
S. Wabash Ave., Chicago 5, Ill. 

Brush Beryllium Co., The, 4301 Perkins 
Ave., Cleveland 3, Ohio 

Brush Nail Expansion Bolt Co., Green- 
wich, Conn. 

Brutier Products Co., Inc. 165 Peterson 
Plank Rd., Secaucus, N.J 

Buckeye Cellulose Corp., 2899 Jackson 
Ave., Memphis 8, Tenn. 


Buckeye Molding Co., 213 S. Third &., 
Miamisburg, Ohio 


Co., Box 1, 
Inc., 


623 


1865 Grove 


Buckstaff Co., The, 
kosh, Wis. 
@Budd Ce., Inc., Continental- svionend 
Fibre Div., Newark 29, Delawa 
Budd, John, Eastford, Conn. 
Budscraft Inc., 501 Miss. St., Minne. 
apolis, Minn. 
Bullock-Smith Associates, 136 Liber 
St., New York 6, N.Y. 
Burkhardt Co., The, 545 W. Lamed Si, 
Detroit 26, Mich. 
Burlington Molding Corp., Belmont Rd. 
Burlington 
Burnett, Wm. T. & Co., Inc., 
thane Div., 1400 Bush St., 
30, Md. 
®Busada Mfg. Corp., 58-99 54th St., Mas. 
peth 78, N.Y. 
@Buss Machine Works, 201 W. 8th S. 
Holland, Mich. 
®@ Butterfield, T. F., 
Naugatuck, Conn. 
Buttondex Corp., 386 4th Ave., 
York 16, N.Y. 
@Byrd Plastics, Inc., 2950 W. 
Erie, Pa. 


1122 S. Main, 


JSh- 


Polyure. 
Baltimore 


Inc., 56 Rubber Ave., 
New 


12th St., 


Cc 


C.T.L. Inc., 316 W. 4th St., 
Ohio 
@Cabot, Godfrey L., Inc., 77 
St., Boston 10, Mass. 
Caco Inc., 1193 W. 2nd St., 
Calif. 
® Cadet Chemical Corp., Burt, N.Y. 
® Cadillac Plastic & Chemical Co., 1511] 
Second Ave., Detroit 3, Mich. 
Calabro Plastics, 8738 W. Chester Pike, 
Upper Darby, Pa. 
Calcon Mfg. Co., Inc., 
Ave., Washington, Pa. 
Caldwell Products, Inc., 14 Pelham 
Pkwy., Pelham Manor 65, N.Y. 
California Ink Co., 545 Sansome, Sa 
Francisco, Calif. 
California Reinforced Plastics, 95) 
Sixty-First St., Oakland 8, Calif. 
Caligari Products, 806-808 W. 2Ist St., 
Norfolk, Va. 
Callanan, J. A. Co., 
Chicago 6, Ill. 
Calresin Corp., 4543 Brazil St., 
Angeles 39), Calif. 
Calumet Fiberglass Products Co., 
Maywood Ave., Hammond, Ind. 
®@Cambridge Instrument Co., Inc., 3067 
Grand Central Terminal, New York 
es we 
Cameron Inc., 4611 N. Clark St., Chicago 
40, Ill. 
Cameron Machine Co., 61 Poplar St., 
Brooklyn 1, N.Y. 
Camin Laboratories, Inc., 
St., Brooklyn 11, N.Y. 
Campbell Machine Div., American Chain 
& Cable Co., Inc., Bridgeport 2, Conn. 
®Campeo Div., Chicago Molded Prod- 

ucts Corp., 2717 N. Normandy Ave., 
Chicago 35, Ill. 

Campro Co., The, 3131 Alliance Rd. 
N. E., Canton, Ohio 

Camros Chemical, P. 0. Box 482, New- 
ark, 

Canadian General-Tower, Ltd., 
ton St., Galt, Ontario, Canada 

Canadian Industries, Ltd., 1253 McGill 
College St., Montreal, Quebec, Canada 

Canadian Resins & Chemicals Led., 600 
Dorchester St. W., Montreal, Quebec, 
Canada 

Canton Containers, Inc., 1101-9th St., 
S. E. Canton, Ohio 
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Cantor, Robert Lloyd, 1450 Jesup Ave., 
New York 52, N.Y. 

Capac Industries, 309 S. 
Capac, Mich. 
Capitol Plastics 

Lansing 6, Mich. 

@Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., 30 
E. 42nd St., New York 17, N.Y. 

Carboline Co., 331 Thornton Ave., St. 
Louis 19, Mo. 

Carbon Dispersions, Inc., 27 Haynes 
Ave., Newark 5 N.J. 

Corborundum Co., Niagara Falls, N.Y. 

@Cardinal Div., Mimosa Corp., Honea 
Path Rd., Belton, S. C. 

Cargill, Inec., Vegetable Oil Div., 
Falk Quality Products, P. O. Box 
1075, Pittsburgh 30, Pa. 

@Corlisle Chemical Works, 
St., Reading 15, Ohio 

@Carlon Products Corp., 
Ave., Cleveland 5, Ohio 

Carmagnola, Ernest D., 26-50 95th St., 
Jackson Heights, N.Y. 

@Carmer Industries, 22 North 26 St., 
Kenilworth, N.J. 

Carnival Toy Mfg., Co., 150 Bruckner 
Blvd., Bronx 54, N.Y. 

Carolina Industrial Plastics Corp., 
Hay St. Extension, Mt. Airy, N.C. 
Carolina Plastics Co., 2801 N. Tyron 

St., Charlotte 6, N.C. 

Carpenter, L. E. & Co., 170 Nr. Main 
St., Wharton, N. J. 

Carpenter Steel Co., The, 137 W. Bern 
St., Reading, Pa. 

Carrier Corp., 300 S. 
Syracuse l, N.Y. 

@Corroll, J. B. Co., Carroll & Albany, 

Chicago 12, Ill. 

Carter Bredvcts Co., Inc., 30 Ionia 
Ave., S. W., Grand Rapids, Mich. 

@Corver, Fred S., Inc., 5 Chatham Rd., 
Summit, N.J. 

Caorver-Hill Corp., 9-20 38th Ave., 
LongIsland City 1, N.Y. 

Cary Chemical Co., P.O. Box 
New Brunswick, N. J. 

Cary Chemicals, Inc., 64 Hamilton St., 
Paterson 1, N.J. 

Cary Products Co., 229 W. Avery St., 
Dallas 6, Texas 

@Cast Optics Corp., 
Hackensack 1, N.J. 

Castle Plastics, Inc., 

N.Y. 
® Catalin Corp. of America, 1 Park Ave., 
New York 16, N.Y. 
Cee-Jay Extruders, Inc. 
Ave., New Hyde, N.Y. 
®Celonese Corp. of America, Chem. 
Div., 180 Madison Ave., New York 
16, N.Y. 
®Celanese Corp. of America, Plastics 
Div. 290 Ferry St., Newark 5, N.J. 
®Celanese Corp. of America, Textile 
Div., Box No. 1414, Charlotte, N. C. 


are am Corp., 50 Ave. L., Newark 

by ede 

Central Scientific Co., 1700 Irving 
Park Rd., Chicago 13, Ill. 

Central Screw Co., 3501 S. Shields, 
Chicago 9, Ill. 

Central Solvents & Chemicals Co., 2540 
W. Flournoy St., Chicago, Ill. 

Central States Roll Leaf Co., 3408 Wash- 
ington Blvd., St. Louis 3, Mo. 

Century Plastics Co., Sawyer Passway, 
Fitchburg, Mass. 

Century Products Co., 14324 Birwood, 
Detroit 38, Mich, 


Main St., 


Co., 704 Sheridan, 


Inc., West 


10225 Meech 


Geddes St., 


1128, 


125 Newman St., 


141 E. 44st. 


29 Denton 


@ Indicates Advertiser. 


Chaffe, Ralph & Co., 2358 Market St., 
San Francisco 14, Calif. 

Chambers, S$. L. Associates, 
42nd St., New York 36, N.Y. 

Champion Molded Plastics, Inc., 321 N. 
Portland St., Bryan, Ohio 

Champlain Co., 88 Llewellyn 
Bloomfield, N.J. 

Chanal Plastics Co., 361 Stagg, Brook- 
lyn, N.Y. 

Chance, W. R. & Assoc., Inc., 1715 Lee 
Highway Arlington, Va. 

Chaney lastic Molding Co., 
Madison, Denver, Colo. 

Chatelain Plastics, 807 S. 
St., Findlay, Ohio 

Chelsea Mills, Div. of Novelty, B. B. 
Co., 350-5th Ave., N.Y. 

Chelsea Paper Products Inc., 453 W. 
17th St., New York, N.Y. 

Chemical Coatings & Engineering Co., 
2633 Westchester Pike, Edgemont, 
Pennsylvania 

Chemical Corp., The, 54 Waltham Ave., 
Springfield 9, Mass. 

Chemical Development Corp., Endicott 
St., Danvers, Mass. 

@ Chemical & Pigments Co., Div. of The 
Glidden Co., 1101 Madison Ave., 
Cleveland, Ohio 

Chemical & Power Products, Inc., 11 
Broadway, New York 4, N.Y. 

Chemical eeeans Co., 901 Spring St., 
Redwood City, Calif. 

®Chemical Products Corp., King Philip 
Rd., E. Providence 14, R.I. 

Chemical Research Assoc., 
Marshall Road Upper Darby, Pa. 

Chemiglas, Inc., 4670 De Soto St., San 
Diego 9, Calif. 

@Chemische Werke Hills Ag., Marl, W. 
Germ. 

Chemold Co., 2000 Colorado 
Santa Monica, Calif. 

@Chemore Corp., 21 West St., New York 
6, N.Y. 

Chemtron Fiber Glass Co., 2616 Strozier 
Ave., El Monte, Calif. 

Cheney Bros., 350 5th Ave., New York 
1,N.Y 


ll W. 


Ave., 


4200 


Blanchard 


7127 


Ave., 


Cherry, Peter, Elm St., Monroe, Conn. 

Cheslam Corp., 684 Nepperhan Ave., 
Yonkers 2, N.Y. 

Chester Packaging Products Corpora- 
tion, 684 Nepperhan Ave., Yonkers 2, 
New York 

@ Chicago Die Mold Div., U. S. Rubber 
Co., 4001 Wrightwood Ave., Chicago 
39, Ill. 

®Chicago Mold Engineering Co., Inc., 
4141 Washington Blvd., Hillside, Ill. 

@Chicago Molded Products Corp., 1020 
N. Kolmar Ave., Chicago 51, Ill. 

Chicago Price Tag Mfg. Co., 3915 W. 
Chicago Ave., Chicago 5], Ill. 

Chicago Screw Co., 2701 Washington 
Blvd., Bellwood, Ill. 

Chicago Tool & Eng. Co., 8383 S. Chi- 
cago Ave., Chicago 17, Ill. 

Chicago Wheel & Mfg. Co., 1101 W. 
Monroe St., Chicago 7, Ill. 

Chicksan Co., 330 N. Pomana Ave., 
Brea, Calif. 

Chicopee Mills, Inc., Lumite Div., 40 
Worth St., New York 13, N.Y. 

Chiksan Co., 330 No. Pomona, Brea, 
Calif. 

Child, S. G. Co., 3249 Cresson St., 
Philadelphia 29, Pa. 

@ Chili Plastics, Inc., 2278 W. Side Dr., 
N. Chili, N.Y. 

Chinkes, Sam & Assoc., 72 E. 167th St., 
Bronx 52, N.Y. 

Chippewa Plastics, Inc., 210 E. Colum- 
bia, Chippewa Falls, Wis. 


Chris Kaye Plastics Mfg. 1200 
Madison Ave., Madison, III. 

@Chromium Corp. of America, 
Ave., New York 17, N.Y. 

Church, C. F. Mfg. Co., P.O. Box 471, 
Holyoke, Mass. 

@Ciba Co., Inc., 627 Greenwich 
New York 14, N.Y. 

Cincinnati Development & Mfg. Co., 
5614 Wooster Pike, Cincinnati 27, 
Ohio 

® Cincinnati Milling Machines, Inc., 4701 
Marburg Ave., Cincinnati 9, Ohio 

Cincinnati Molding Co., 2037 Florence 
Ave., Cincinnati 6, Ohio 

Cincinnati Testing & Research Labs., 
316 W. Fourth St., Cincinnati 2, Ohio 

Circle Plastics Co., 502 South Ave., 
Garwood, N.J. 

@Claremont Pigment Dispersion Corp., 
407 Flushing Ave., Brooklyn 11, 
N.Y. 

@Claremont Waste Mfg. Co., 
Claremont, N.H. 
Claremould Plastics 

St., Newark 5, N.J. 

Clark Cutler McDermott Co., 
St., Franklin, Mass. 

Clark Instrument, Inc., 10200 Ford Rd., 
Dearborn, Mich. 

Clark-Aiken Co., The, Water St., Lee, 
Mass. 

Classic Studio, 201 E. 37th St., New 
York 16, N.Y. 

Clearfloat Inc., 
boro, Mass, 

Clear View Plastics Corp., N. 
crest Park, Poplar Bluff, Mo. 

Cleveland Process Co., 1967 E. 57th, 
Cleveland, Ohio 

®@ Clifton Hydraulic Press Co., 289 Al wood 
Rd., Clifton, N. J. 

Clinton Foods, Inc., Clinton, lowa 
Clinton Plastic Molders, 22 Clinton 
Ave., Brooklyn, N.Y. 
Clinwill Plastics, Inc., 
Buffalo 10, N.Y. 
Clopay Corp., Clopay Sq., Cincinnati 

14, Ohio 

Clover Plastic Contours, Inc., 20 Fitch 
St., E. Norwalk, Conn. 

Coaltar Chemicals Corp., 420 Lexington 
Ave., New York 17, N.Y. 
@Coast Mfg. & Supply Co., 

Livermore, Calif, 

®@ Coating Products, 101 W. Forest Ave., 
Englewood, N.J. 

Coe, W. H. Mfg. Co., Inc., 2140 S. Oak 
Park Ave., B n, Ill. 

Cohan Epner Co., Inc., 142 W. 14th St., 
New York 11, N.Y. 

Colburn Laboratories, Inc., 732 S, Fed- 
eral St., Chicago 5, Ill. 

Collier Mfg. Corp., Div., Warren Feather- 
bone Co., Gainesville, Ga. 

Collins, Caldwell & Dague, 16616 Gar- 
field Ave., Paramount, Calif. 

@Colonial Kolonite Co., 2232 W. Armi- 
tage Ave., Chicago 47, Ill. 

Colonial Plastics Mfg. Co., The, 2685 
E. 79th St., Cleveland 4, Ohio 

Colony Import & Export Corp., 
44th St., New York, N.Y. 

Colorite Buttons, 242 W. 38st, N.Y. 


Colorite Plastics of N.J., Inc., 35 lowa 
Ave., Patterson 3, N.J. 


Colors Unlimited, 8685 Melrose Ave., 
Los Angeles 46, Calif. 


Colorvision Plastics, Inc., 182 Beacon 
St., Boston 16, Mass. 

Colt’s Plastic Co., Inc., P.O. Box 119 
Hartford 15, Conn. 
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Colton, Arthur Co., 3400 E. Lafayette 
Ave., Detroit 7, Mich. 

Colton Chemical Co., Div., Air Re- 
duction Co., Inc., 1747 Chester Ave., 
Cleveland 14, Ohio 

Columbia Basin Plastics Co., 1900 S, 
W. Harbor Dr., Portland 1, Ore. 

@Columbia Cement Div., Pittsburgh 
Plate Class Corp., 4327 Sth Ave., 
Pittsburgh, Pa. 

@Columbia Div. Lodge & Shipley Co., 
The, 4th & High Sts., Hamilton, Ohio 

Columbia Mills, Inc., 120 W. Onondaga, 
Syracuse l, N.Y. 

Columbia Pulverizing Corp., Shiller St., 
Elizabeth, N.J. 

Columbia-Southern Chemical Corp., 
One Gateway Center, Pittsburgh 22, 
Pa. 

@Columbian Carbon Co., 380 Madison 
Ave., New York 17, N.Y. 

® Columbian Carbon Co., Magnetic Pig- 
ment Div., 601 Cass St., Trenton 10, 
N.J. 

Columbian Rope Co., 309 Genesee St., 
Auburn, N.Y. 

Columbus Coated Fabrics Corp., Seventh 
& Grant Avenues, Columbus 16, Ohio 

Columbus Moulded Products Corp., 856 
E. Main St., Columbus 5, Ohio 

Columbus Plastic Products, Inc., 1625 
W. Mound St., Columbus 23, Ohio 

Colvin-Friedman Co., 697 Morris Turn- 
pike, Springfield, N.J. 

Comerio Ercole S.p.a., Via S. Pellico, 
3, Busto Arsizio, Italy 

®@ Comet Industries, 9865 Franklin Ave., 
Franklin Park, Ill. 

Comet Novelty Co., 30 First St., Adams, 
Mass, 

Comey Plastics, 
St. Louis 13, Mo. 

Commander Mfg. Co., 4225 W. Kinzie 
St., Chicago 24, Ill. 

@ Commercial Plastics Co., 2812 W. North 
Ave., Chicago 47, Ill. 

@Commercial Plastics & Supply Corp., 
630 Broadway, New York 12, N.Y. 
Commercial Solvents Corp., 17 E. 42nd 

St., New York 17, N.Y. 

Commonwealth Plastics Corp., 98 Adams 
St., Leominster, Mass. 

Commonwealth Pipe & Tubing, 
125 S. 2nd St., Phila., Pa. 

@ Como Plastics, Inc., 1703 Keller Ave., 
Columbus, Ind. 

Compo Chemical 
Mansfield, Mass. 

Composition Materials Co., Inc., 25 W. 
43rd St., New York 36, N.Y. 

® Conformin Matrix Corp., 12th & 
Woodruff Sts., Factories Bldg., 
Toledo 2, Ohio 

Conley, Ed, Plastic Corp., 
Quincy, Tulsa, Okla. 

Conn-Craft Co., 301 
Waterbury 4, Conn. 

Conneaut Rubber & Plastics Co., 
Commerce St., P.O. Box 257, Con- 
neaut, Ohio 

®@ Connecticut Plastic Products Co., Inc., 
70 W. Liberty St., Waterbury 20, Conn. 

Conolite Div., Continental Can Co., 
205 W. 14th St., Wilmington, Del. 

Consolidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif. 

Consolidated Electrodynamics, Roch- 
ester Div., 1775 Mt. Read Boulevard, 
Rochester, N.Y. 

Consolidated Engineeri Corp., N. 
Sierra Madre Villa, Sesotehe 15, 


3940 Easton Ave., 


Inc., 


Co., Branch St, 


321 S. 


Fairlawn Ave., 


Calif, 
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Consolidated lron-Steel Mfg. Co., Acker- 
man Plastic Molding Div., 986 E. 
200th St., Cleveland 19, Ohio 

® Consolidated Molded Products Corp., 
309 Cherry St., Scranton 2, Pa. 

Consolidated Paper Co., 1521 E. First, 
Monroe, Mich. 

Consolidated Plastic Sales Co., 7806- 
08 Gravois Ave., St. Louis 23, Mo. 

Consolidated Plastics & Mfg. Co., 413 
W. Chicago Ave., Chicago 10, Ill. 

Guscatieel Vacuum Corp., 1775 Mt. 
Read Blvd., Rochester 13, N.Y. 

Consoweld Corp., 700 Hooker St., Wis- 
consin Rapids, Wis. 

Centinental Can Co., Fibre Drum Div., 
995 S. Glenn St., Van Wert, Ohio 

Continental Can Co., Millsplastic Div., 
135 S. La Salle St., Chicago 3, Ill. 

Continental Can Co., Shellmar Betnar 
Div., Mt. Vernon, Ohio 

® Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark 29, Del. 

Continental Machinery Co., Inc., 
Broadway, New York 7, N.Y. 

Continental Oil Co., 1300 Main St., 
Houston, Texas 

Continental Oil Co., Petrochemical 
Dept., 1270 Ave. of the Americas, 
N.¥.t. 9, Ye 

Continental Plastics Corp., 
Lake St., Chicago 12, Ill. 

Continental Plastics Corp., 519 N. Cali- 
fornia, Oklahoma City, Okla. 

@Contour Extrusion Co., 519 Fayette 
Ave., Mamaroneck, N.Y. 

Convoy, Inc., 3424 Navarre Rd. S. W., 

Canton 6, Ohio 
®@ Cook, Lawrence H., Inc., 65 Massasoit 
Ave., E. Providence 14, R.I. 

Cooke Color & Chemical Co., Rt. S24, 
Hackettstown, N. J. 

Copolymer Corp., 2250 E. l11llth St., 
Los Anegles 59, Calif. 

@®Cordo Chemical Corp., 34 Smith St., 
Norwalk, Conn. 

@Cordo Molding Products Inc., 230 Park 
Ave., New York 17, N.Y. 

Corn Products Sales Co., 
Pl., New York 4, N.Y. 

Cornell Paperboard Products Co., 1514 
E. Thomas Ave., Milwaukee 1, Wis. 

Cosmo Plastics Co., 3239 W. 14th St., 
Cleveland 9, Ohio 

@Cosmos Electronic Machine Co., 656 
Broadway N.Y. 12, N.Y. 

© Cosom Engineering Corp., 6012 Wayzata 
Blvd., Mpls., Minn. 

Cotton, C. B. & Co., 114 Forrest St., 
Brooklyn 6, N.Y. 

®Covema, S.R.L., Via Fontana No. 5, 
Milan, Italy 

Covey, Laird, Monroe Taopk., Monroe, 
Conn. 

Cowan Boyden Corp., 50 Aleppo St., 
Providence 9, R.I. 

Cox Plastics Corp., 162 Colgate Ave., 
Buffalo 20, N.Y. 

Crane Packing Co., 6400 Oakton St., 
Morton Grove, Ill. 

Cranston Molding Co., 16 Manhasset 
St., Cranston 10, R.I. 


Cratex Mfg. Co., 81 Natoma St., San 
Francisco 5, Calif. 


261 


2934 W. 


17 Battery 


Creative Plastics Corp., N. Country Rd., 
Stony Brook, N, Y. 

Crellin Plastics Corp., 87 Center St., 
Chatham, N.Y. 

@Crescent Plastics, Inc., 955 Diamond 

Ave., Evansville, Ind. 

Crest Chemical Industries, 72 Delavan 
St., Brooklyn 31, N.Y. 


Crest Molded Products, Inc., 49) 
Kieways Ave., Arcadia, Calif, . 
Criterion Decalcomania Co., Inc., 7 | 
42nd St., New York 17, N.Y. 

Crompton-Richmond, 1071 6th Ave. 
New York, N.Y. ; 

Crook, Wm. A. Co., 
Watertown, Mass. 

Cropp Engineering Div., Warren Plastics 
Corp., Warren, Pa. 

Crowl, Charles Co., 11667 McBean 
Drive, El Monte, Calif. 

Crown Eng. & Sales Co., 421 Hil! Ss. 
Harrison, N.J. 5 

Crown Flock Co., Inc., Minster, Ohio 

Crown Machine & Tool Co., 2800 VW. 
Lancaster Blvd., Ft. Worth 7, Texas 

Crown Machinery, Inc., 2721 San Pedro 
St., Los Angeles 11, Calif. 

Crown Tool, Inc., R.I.-2005 N. Wabash 
St. Wabash, Ind. 

Crown Zellerbach Corp., Gaylord Con- 
tainer Corp. Div., lll N. 4th St., 
St. Louis 2, Mo. 

Crownoil Chemical Co., 2-14 
Ave., Long Island City 1, N.Y. 

Crucible Steel Co. of America, P.O. 
Box 88, Oliver Bldg., Pitts., 22, Pa, 

Cruver Mfg. Co., 2460 W. Jackson, Chi- 
cago 12, Ill. 

Crystalx Corp., West Lenni Rd., Lenni 
Mills, Pa. 

Cryton Precision Products, 1473 Barnum 
Ave., Bridgeport 8, Conn. 

® Cumberland ngineering 
P.O. Box 216, Providence 1, R.I. 

Cuming, M. A. & Co., Inc., 49 Bleecker 
St., New York 12, N.Y. 

Curbell, Inc., 777 Hertel Ave., Buffalo 
7, MY. 

Curd Enterprises, Inc., Multiplastics 
Div., 3337 Lincoln St., Franklin 
Park, Ill. 

Currie & Van Dyck, High Meadow Rad., 
Southport, Conn. 

Curry Arts Laminating Co., 522 Green. 
Ridge St., Scranton 9, Pa. 

@ Curtis Machine, Jamestown, N.Y. 
@Curtiss-Wright Corp., Plastics 
Quehanna, Pa. 

Cushing & Nevell, 
Rahway, N.J. 

Custom Coatings Co., 10819 Venice 
Blvd., Los Angeles 34, Calif. 

@Custom Engineering Co., 2414 Mc 
Kinley Ave., Erie, Pa. 

@Custom Machine & Design, Inc., 200 5. 
Forge, P.O. Box 1064, Akron, Ohio 
Custom Scientific Instruments, Inc. 

541 Devon St., Kearny, N.J. 

Cutler-Hammer, Inc., Devel opment 

Dept., 315 N. 12th St., Milwaukee, Wis. 
@Cylinder Mfg. Co., 2 Maitland Ave., 
Hawthorne, N.J. 


D 


D & G Plastics Co., Tallmadge Rd., 
Kent, Ohio 
@D &R Plastic Welders, Inc., P.O. Box 
J. Hazardville, Conn. 
Da-Lyte Awning Co., 638 Sibley St, 
Hammond, Ind. 
@Dake Corp., 633 Monroe St., Grand 
Haven, Mich. 
Damac Tool Co., 456 E. 166th St. 
Bronx 56, N.Y. 
Damen Tool & Eng. Co., 2300 N. El- 
stron Ave., Chicago 14, Ill. 
Danberg Chemical Co., Box 124, Wall- 
ingford, Conn. 
@ Daniels, T. H. & J. Led., Stroud, Glos., 
England 
Daniels-Kummer Engraving Co., 1200 
N. 31th Ave., Melrose Park, Ill. 


36 Pleasant ~ 


49th 


Co., 


Inc., 


Div., 


101 Park Ave., 








2. Pa. 


|, Chi- 
Lenni 
Jarnun 

Inc., 
« 
eecker 


suffalo 


astics 
ranklin 


w Rd, 


Green 


Div., 


Ave., 


Co., The, Danielson, 


@ Danielson Mfg. 
Lonn. 

Dapo! Plastics, Inc., 
Worcester 5, Mass. 
Dernel! Manufacturing Co., 156 Madison 

Rd., Orange, Va. 

Darling & Co., 4201 S. Ashland Ave., 
Chicago, Ill. 

-— Harold W. Associates, 5 E. 22nd 

Minneapolis 4, Minn. 
© Devidesn- enna Co., 1090 Jefferson 
Ave., Atlanta, Ga. 

@Dovies, Harry, Molding Co., 1428 N. 
Wells St., Chicago 10, Il. 
Davies, Helen & Associates, 

57th St., New York 19, N.Y. 
@ Davis, Joseph, Plastics Co., 450 Schuy- 
ler Ave., Arlington, N.J. 

Davis Mills Corp., United Merchants In- 
dustrial Fabrics Div., 1407 Broad- 
way, New York 18, N.Y. 

@ Davis-Standard Sales Corp., 
St., Mystic, Conn. 

Dawbearn Brothers, Inc., Waynesboro, Va. 

Dawson, F. C. Engineering Co., Rr. 
641 Washington St., Canton, Mase. 

Day, J. H. Co., Inc., Div. of Cleveland 
Automatic Mach. Co., 4932 Beech 
St., Norwood, Ohio 

Dayton Plastics, Inc., 
Ave., Dayton 3, Ohio 

Dayton Rogers Mig. Co., 2824 13th 
Ave., S., Minneapolis 7, Minn. 

@De Mattia Machine & Tool Co., Chel- 
sea Rd., Clifton, N.J. 

De Sanno, A. P. & Son, Inc., Wheatland 
St., Phoenixville, Pa. 

Deakin, J. Arthur & Son, 150-28 Hill- 
side Ave., Jamaica 32, N.Y. 

Dean Products, Inc., 1042 Dean St., 
Brooklyn 38, N.Y. 

DeBell & Richardson, Inc., Water St., 
Hazardville, Conn. 

Debo, L. F. Mfg. Co., 5969 Transit Rd., 
Depew, N.Y. 

Dec-Art Process >. -, Inc., 349 Canal 
Place, Bronx 51, N. 

@Decar Plastic Corp., 1322 University 
Ave., Middleton, Wis. 

Decatur Plastic & Eng., 
Decatur, Ala. 

Decotone Products Div., Fitchburh 


90 Grove St., 


140 W. 


12 Water 


1934 Stanley 


Inc., 407 Holly, 


® Detroit Macoid Corp., 


®@ Detroit 


®Dewey & Almy Chemical 


®Diemolding Corp., 


Design Dynamics, Inc., 221 N. La Salle 
St., Chicago, Ill, 

Design Research Inc., 420 N. Michigan 
Ave., Chicago 11, Ill. 

Deskey, Donald Assoc., 630 
Ave., N.Y. 20, N.Y. 

Desimone, A. J. Corp., 485 Boulevard, 
E. Paterson, N.J. 

Despatch Oven Co., 619 S. E. 
Minneapolis 14, Minn. 

Detecto Scales, Inc., 540 Park Ave., 
Bkyn. 5, N.Y. 


Fifth 


8th St., 


12340 Clover- 
dale Ave., Detroit 4, Mich. 


®@ Detroit Mold Engineering Co., 6686 E. 


McNichols Rd., Detroit 12, Mich. 
Stamping Co., 350 Midland 
Ave., Detroit, Mich. 


®@ DeVilbiss Co., The, 300 Phillips Ave., 


Toledo 1, Ohio 

Devco Engineering Inc. P.O. Box 387, 
Caldwell, N.J. 

Devoe & Reynolds Co., Inc., Truscon 
Labs. Div., 1700 Caniff St., Detroit 
11, Mich, 

Dewes-Gumbs & Heath Die Co., 403-5 
Broome St., New York 13, N.Y. 

Co., Div. 
W. R. Grace & Co., 62 Whittemore 
Ave., Cambridge 40, Mass. 

Dexter, C. H. & Sons., Inc., 4 Canal 
Bank, Windsor Locks, Conn. 


®@Diamond Alkali Co., 300 Union Com- 


merce Bldg., Cleveland 14, Ohio 

Diamond Hard Chromium Co., 44 Wall 
St., Newark 5, N.J. 

Diamond Tool Research Co., Inc., 380 
Second Ave., New York 10, N.Y. 

Dice, J. W., 16 Highwood Ave., Engle- 
wood, N.J. 

Dickten & Masch Mfg. Co., 900 E. Vi- 
enna Ave., Milwaukee 12, Wis. 

Diehl, G. Mateer Co., Lincoln Highway, 
Strafford, Pa, 

Dielect Ine. * 
Fords, N.J. 

Dielectric Materials Co., 5315 N. 
Ravenswood Ave., Chicago 40, Ill. 

125 Rasbach St., 


Cedar & Gross Sts., 


Canastota, N.Y. 
Dilley Mfg. Co., 
Cleveland, Ohio 


1655 Doan Ave., 


© Drakenfeld, B. F. & Co., 


@du Pont de Nemours, E. 


Dover Molded Products Co., 
Ave., Dover, Ohio 


1000 East 


® Dow Chemical Co., Midland, Mich, 


Dow Corning Corp., Box 592, Midland, 
Mich. 

Dowding & Doll Ltd., 346 Kensington 
High St., London, England 


Doxam Products, Inc., Box 3, Middlesex, 
N.J 


Inc., 45 Park 
Pl., New York 7, N.Y. 

Dravo Corp., Neville Island, 
25, Pa. 

Drew, E. F. & Co., 15 E. 26th St., 
York 10, N.Y. 

Dreyfus, L. A. Co., P.O. 
Plainfield, N.J. 

Drying Systems, Inc., 1800 Foster Ave., 
Chicago 40, Ill. 

Du Bois Plastic Products, Inc., 168/170 
Florida St., Buffalo 8, N.Y. 

1. & Co., Inc., 


Pittsburgh 
New 


Box 500, So. 


Wilmington 98, Del. 
Du Verre, Inc., 374 Delaware Ave., 
Buffalo, N.Y. 


Duke Plastics Corp., 584 Broadway, 


B’klyn, 17, N.Y. 
Dunay Co., 381 4th Ave., New 
N.Y. 


York, 


®@ Dunning & Boschert Press Co., Inc., 


329 W. Water St., 
Duofold Inc., Canal St. 
Duplicon Co., Inc., 

Westboro, Mass. 

Dura Flex Co., 2043 Colorado Ave., 

Santa Monica, Calif. 

Dura Plastics of New York, 303 Fifth 

Ave., N.Y. 16, N.Y. 

Dura-Lee Corp., 908 Broadway, Kansas 

City 5, Mo. 

Durra, J. B. & Co., 77 Washington St., 

Chicago, Ill. 

Durable Formed Products, Inc., 6 

Greene St., New York 13, N.Y. 
Durable Plastics Co., Inc., 814 6th 

Ave. S., Seattle 4, Wash. 

Duralastic Products Co., 2075 W. Lafa- 
yette, Detroit 16, Mich. 
Durant Mfg. Co., 1925 N. Buffam St., 

Milwaukee 1, Wis. 
Durethene Corp., 1859 S. 

Chicago 50, Ill. 


Syracuse 2, N.Y. 
Mohawk, N.Y. 
Turnpike Rd., 


55th Ave., 


®@ Durez Plastics & Chemicals, Inc., 888 
Walck Rd., N. Tonawanda, N.Y 
®@Dusenbery, John Co., Inc., 271 Grove 
Ave., Verona, N.J. 
Dyform Corp., 202 FE. 


Paper Co., 193 Kimball St., Fitch- 

: burg, Mass. 
} @Deecy Products Co., 
Cambridge 42, Mass. 
Deerfield Plastics Co., Inc., 271 Main 


Venice Dillon, W. C. & Co., Inc., 14620 Kes- 
wick St., Van Nuys, Calif. 

® Dillon-Beck Mfg. Co., 1227 Central 
Ave., Hillside, N.J. 

®Dilts Machine Works, Fulton, N.Y. 


4 Mc 120 Potter St., 


200 S. Cherry St., New 


Ohio 


, Inc. 
opment 


»e, Wis. 
| Ave., 


re Rd., 
O. Box 
ey St, 
Grand 
th St., 
N. El- 
4, Wall- 


, Glos., 


St., S. Deerfield, Mass. 

Dekoron Products Div., Moore, Samuel 
& Co., Main & Orchard, Mantua, 
Ohio 

De! Incorporated 401 Cleveland Ave., 
Columbus 13, Ohio 

Delaware Valley Plastics Co., 5641 
ond Ave., Philadelphia 41, Pa. 

Del 20 E. Jackson, Chicago 4, ill. 

Delkay Plastics Corp., 238 No. Free- 
man Blvd. Inglewood 3, Calif. 

Delta Products, 1400 Henderson St., 
Fort Worth, Texas 

Deluxe Saw & Tool Co., 500 E. Main 
St. Louisville, 2, Ky. 

Dennis Chemical ag 2701 Papin St., 
St. Louis 3, Mo. 

Denver Plastics, Inc., 15200 W. Colfax, 
Golden, Colo. 

Degen Compressor & Machine 
s ci 157 W. 21st. St., New York 11, 

Derlein Plastics, Cascade, Wis. 


Dimce-Gray Co., 207 E. 6th, Dayton 2, 
Ohio 

Disston, Henry & Sons, Inc., Unruh & 
Milnor Sts., Phila. 35, Pa. 

Distinctive Embedments, Inc., 42 Guno 
St., Providence 6, R.I. 

Divine Bros. Co., 200 Seward Ave., 
Utica l, N.Y. 

Dixon Corp., Bristol, R.I. 

DoAll Co., The, 254 N. Laurel Ave., 
Des Plaines, Ill. 

Doggett, Stanley, Inc., 99 Hudson St., 


Dolphin Paint & Varnish Co., Champlain 
& Locust Sts., Toledo 3, Ohio 

Doram Products Inc., 906 Lincoln Blvd., 
Middlesex, N.J. 

Dornbusch & Co., Kalanderstr, 19/25, 
Krefeld 22A, Germany 

Dorrie Process Co., 60 Greenpoint Ave., 
N.Y. 10, N.Y. 

= A Products Co., Manchester, 


h 
® Desert Sunshine Exposure Tests, 7740 ® Douglas Aircraft Co., Inc., 3000 Ocean 


Ramona Rd., Phoenix, Arizona 


a 
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Park Blvd., Santa Monica, Calif. 


@Doven Mach. & Eng. Inc., 2706 Van 


Buren St., Chicago 12, Ill. 


® Dynamit-Actien, 


@Eagle Tool 


@ Eagle-Picher Co., 


@ Eagle-Picher Co., American Bldg., 


@Eagle Tool 


® Eastman 


Castle, Pa. 
Dynakon Fibreglass Corp., 9603 Clinton 
Road, Cleveland 9, Ohio 
Gesellschoft 
Troisdorf, Germany 


272, 


E 


& Machine Co., 
Terminal Rd., Hillside, N.J. 
Fabricon Products 
Div., 1721 W. Pleasant Ave., River 
Rouge 18, Mich. 


Evans 


Cin- 
en 8, Ohio 

Ea Plastic Corp. 
i Ch, CnkG.. BE 

Eagle Signal Corp. 202-20th St., Moline, 
Illinois 


23-10 Bridge 


& Machine Co., Evans 
Terminal Rd Hillside, N.Y. 

Eastern Moulded Products Co., The, 7 
Madison St., S. Norwalk, Conn. 

Chemical Products, 


Kingsport, Tenn. 


Inc., 


@ Eastman Chemical Products, Inc., 260 


Madison Ave., New York 16, N.Y. 


1129 





® Eastman Kodak Co., Cellulose Products 
Div., 343 State St., Rochester 4, N.Y. 

Eastman Machine Co., 779 Washington 
St., Buffalo 3, N.Y. 

Easton, Wm. H. Jr., Fairfax, Wilmington, 
Del. 

Eby, Hugh H., Co., 
Ave,. Phila. 44, Pa. 

Eclipse Fuel Engineering Co.. 
Buchannan St., Rockford, Ill. 

Eclipse Mfg. Co., 48 So. Old 
Rd. Lake Zurich, Ill. 

Edison, S$. M., Co., 271U So. Parkway, 
Chicago, Ill. 
Edgar Bros. Co., 

Metuchen, N.J. 

@ Egan, Frank W. & Co., 
Blvd., Bound Brook, N.J. 

Ehrman, Ernst, 61 E. 66th St., 
York 21, N.Y. 

Eiler Equipment Co., 1170 S. 2nd St., 
Minneapolis 15, Minn. 

Einson-Freeman, Starr & Borden Ave., 
er a! 4 A 

El Dorado Div., Foremost Food & Chem. 
Co., P.O. Box 599, Oakland, Calif. 

Elastomer Chemical Corp., 212 Wright 
St., Newark 5, N.J. 

Elcone Metallizing Co., 160 Sth Ave., 
New York 10, N.Y. 

@ Electric Auto-Lite Co., Instrument & 
Gauge Div., 1201 Champlain St., To- 
ledo 1, Ohio 

@ Electric Auto-Lite Co., Bay Mfg. Div., 
Morton St., Bay City, Mich. 

Electro-Chemical Products Corp., 16190 
Saranac Rd., Cleveland 10, Ohio 

Electro Development Co., 14701 Kes- 
wick St., Van Nuys, Calif. 

®@ Electro-Devices, Inc., Servospeed Div., 
4-6 Godwin Ave., Paterson 1, N.J. 

Electro-Mechano Co., 261 E. Erie PI., 
Milwaukee 2, Wis. 

Electro Plastic Fabrics Inc., 64 Ist., 
St. Pulaski, Va. 

Electro-Steel Products, 
N. 7th St., Phila, Pa. 

Electro-Tech Equipment Co., 308 Canal 
St., New York 13, N.Y. 

@ Electro-Technical Products Div., Sun 
Chemical Corp., 113 E. Centre St., 
Nutley 10, N.J. 

®@ Electrochemical Div. of E. |. du Pont 
de Nemours & Co., Inc., Wilmington, 
Del. 

Electrochemical Industries, Inc., 
Armory St., Worcester 3, Mass. 
Electroformex Labs., 863 Washington 

St., Canton, Mass. 

®@ Electromold Corp., 140 Enterprise Ave., 
Trenton 9, N.J. 

Electronic Mechanics, Inc., 101 Clifton 
Blvd., Clifton, N. J. 

Electronic Processes Corp. of Callif., 
2190 Folsom St., San Francisco 10, 
Cal fi. 

Electronic Wave Products Inc., 15 East 
22nd St., New York 10, N.Y. 

Eldon Manufacturi Co., 1010 East 
62nd st. L.A., Calif. 

@Electronics Div., Curtiss-Wright, 631 
Central, Carlstadt, N.J. 

Elgood Materials Corp., 372-80 Ten 
Eyck St., Brooklyn 6, N.Y. 

Elkloid Co., The, 756 Eddy St., Provi- 
dence 3, R.I. 

Ellay Rubber Co., 1312 E. 
Los Angeles 21, Calif. 

Ellen Products Co., 15 Maple Ave., 
Haverstraw, N.Y. 

Ellies, Dave, 395 E. Broad St., Colum- 
bus 15, Ohio 


4700 Stenton 
1100 
Rand 


Plastic Kaolin Co., 
115 Lincoln 
New 


112-114 


Inc., 


35 


12th St., 
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Elliot Plastics, Inc., 218 N. St. Clair 
St., Dayton 2, Ohio 

Elm Coated Fabrics Co., Inc., 261 
Ave., N.Y.C. 16, N.Y. 

@Elmes Engineering Div., American Steel 
Foundries, 1153 Tennessee Ave., 
Cincinnati 29, Ohio 

Elton, Ted, 84 Lawrence 
White Plains, N.Y. 

Elyria Molding & Engineering Co., 317 
Prospect St., Elyria, Ohio 

@Emeloid Co., Inc., The, 1239 Central 
Ave., Hillside 5, N.J. 

Emerson & Cuming, Inc., 869 Washing- 
ton St., Canton, Mass. 

Emerson Plastics Corp., Seabury Ave. 
& Butler Place, Bronx 61, N.Y. 

@Emery Industries, Inc., Carew Tower, 
Cincinnati 2, Ohio 

Emet Plastics Corp., 3500 Park Ave., 
N.Y. 

Emet Vacuum Forming Corp., 426 Union 
Ave., B’klyn. 11, N.Y. 

Empire tee al Inc., 200 William St., 
Port Chester, N.Y. 

Emsig Mfg. Co., 225 W. 60th St., New 
York 23, N.Y. 

@Endura Corp., 
vania 

Enduro Tool & Engineering Co., 4134 
W. Chicago Ave., Chicago 51, Ill. 

Energized Materials Corp., 30 N. La- 
Salle St., Chicago 2, Ill. 

@ Engelking Patterns, Inc., 1537 Hutchins 
Ave., Columbus, Ind. 

Engineered Nylon Products, 
Olive Rd., South Bend, Ind. 

Engineered Plastics, Inc., 122-128 W. 
10th St., Baxter Springs, Kansas 

Engineered Plastics, Inc., Chase St., 
Gibson ville, N.C. 

Engineered Products, Inc., 215 S. 
Taylor Ave., Kirkwood, St. Louis 22, 
Mo. 

Engineering Laboratories, Inc., Colfax 
Ave., Pompton Lakes, N.J 

Engineering Plastics Co., 45 E. Walnut 
St., Pasadena 1, Calif. 

Engis Equipment Co., 431 S. Dearbom 
St., Chicago 5,-Ill. 

@English Mica Co., The, 79 Prospect, 
tam ford, Conn. 

@Enjay Co., Inc., 15 W. S5lst St., New 
York 19, N.Y. 

@Entoleter Div., Safety Industries, Inc., 
1187 Dixwell Ave., Hamden 26, Conn. 

Entwhistle, James T. Co., 1475 Elm- 
wood Ave., Providence 7, R.I. 

Epoxylite Corp., The, 10829 E. Lentral 
Ave., El Monte, Calif. 

Equitable Paper Bag Co., Inc., 40-50 
Van Dan St., L.I.C. 1, N.Y. 

@Erdco Engineering Corp., Westgate & 
Official Sts., Addison, II]. 

@Erie Engine & Mfg. Co., 953 E. 12th 
S&., Erie, Pa. 
@Erie Foundry Co., 
Erie 6, Pa. 
@Erie Plastics Co., Div. of Erie tron & 
Supply Corp., 1059 Buffalo Rd., 

Erie, Pa. 

@Erie Resistor Corp., 644 W. 12th St., 
Erie, Pa. 

Erinoid Ltd., Lightpill Mills, Stroud., 
Gloucestershire, England 

Ernst, John Enterprises, 201 S. Shore 
Dr., Rt. 1, East Troy, Wis. 

@Escambia Bay Chemical Corp., 70 Me- 
morial Drive, Cambridge, Mass. 

Esselen Research Div., United States 
Testing Co., 857 Boylston St., Boston 
16, Mass. 

Esso Standard Oi! Co., 15 W. 5lst St., 
New York 19, N.Y. 


5th 


Drive, N. 


Quakerstown, Pennsyl- 


1318 S. 


1253 W. 12th St, 


Evans Research & Development Corp 
250 E. 43rd St., New York 17, N.Y.” 

Evans-Winter-Hebb, Inc., 818 W. Han- 
cock Ave., Detroit 1, Mich. 

Evans-Zeier Plastic Co., Route 1, Madi- 
son 4, Wis. 

Ever Ready Label Corp., 357 Cortlandt 
St., Belleville 9, N.J. 

Eveready Plastics, 151 Merritts Ave 
N.E., Atlanta, Ga. “s 

Eveready Pressurized Products, Inc 
1101 Bolt Line St., Cleveland 9, Ohi, 

Everest Machine & Tool Co., Inc 
Westwood, N.J. “a 

Everett Pulp & Paper Co., Everet: 
Wash. 

Everlite, Inc., 


2040-15th Ave., W., 


Seattle 99, Wash. 

Exact Weight Scale Co., The, 919 ¥ 
‘ -_ _~ Columbus 8, Ohio , 
xce astic Mfg. Corp., 458 W. 16 

St., New York 32, N.Y. ae 
@ Exeter Mfg. Co., 40 Worth St., New York 
. 


@Explosives Div. of E. |. duPont de- 

Nemours & Co. Inc., Wilmington, Del. 

Extruded Plastics, Inc., New Canaan 
Ave., Norwalk, Conn. 

Extruders, Inc., 3232 W. El Segundo 
Blvd., Hawthorne, Calif. 

Extrudofilm Corp., 36-35 36th &., 
et a mh a 

Eyelet Specialty Co., 50 State, Water- 
bury 20, Conn. 


. 


F.1.M.S.A.1. Ltd., Stephenson, 120/14, 
Milano, Itlay 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Sanvito Silvestro 103, 
Varese-Masnago, Ital 

Fabra-Seal Corp., 1170 Broadway, New 
York 1, N.Y. 

Fabri-Form Co., The, 258 W. Main St., 
Byesville, Ohio 

Fabri-Kal Corp., 242 E. Kalamazoo 
Ave., Kalamazoo, Mich. 

@Fabrico Mfg. Corp., 1714 W. Division 
St., Chicago 22, Ill. 

@Fabricon Products Div., Eagle-Picher 
Co., 1721 W. Pleasant Ave., River 
Rouge 18, Mich. 

Fabrite Metals Corp., 1547 Covert St., 
Brooklyn, N.Y. 

@Faeco Machine Co., Inc., 229 Preak- 
ness Ave., Patersoir, N.J. 

Fairchild Guided Missiles Div., Fair- 
child Engine & Airplane Corp., 
_—— Path, Wyandanch, N.Y. 

Fairfield Plastic Inc., Kenwood Ave., 
Fairfield, Conn. 

Fairfield, Robert E., 327 Canton St, 
Stoughton, Mass. 

Falcon Equipment Co., 13th St., New 
Brighton, Pa. 

Falge Engineering Corp., 4733 Elm 5t., 
Bethesda 14, Md. 

Falk & Co., P.O. Box 1075, Pittsburgh 
30, Pa. 

Falk Glass & Plastic Co., Inc., 48-10 
Astoria Blvd., L.1.C. 3, N.Y. 

Falk Quality Products, Cargill, Inc., 
P.O. Box 1075, Pittsburgh 30, Pa. 

@Falls Engineering & Mach. Co., 1734 
Front St., Cuyahoga Falls, Ohio 

Falls Hollow Staybolt Co., 7 E. Portage 
Cuyahoga Falls, Ohio 

Famco Inc., Div., American Air Filter 
Co., 6200 Strawberry Lane, Louis 
ville, Ky. 

Farbwerke Hoechest AG. vormals Mei- 
ster Lubigs & Bruning, FFm., 
Hoechest, Germany 





Carlo 
103, 


y, New 


’ 
‘in St., 
amazoo 
ivision 


Picher 
River 


Portage 


Filter 


Louis- 


ls Mei- 
FFm., 


Potoy . Loetscher Mfg. Co., 7th & 
Wh , Dubuque, Iowa 
otumil salaaatiadl Co., Inc., Ansonia, 
Conn. 
Farrington Texol Corp., 2000 Main St., 
Walpole, Mass. 
Fawn Plastics Co., Inc., 
Ave., Baltimore 14, Md. 
Federal Adhesives Corp., 
Ave., B’klyn 11, N.Y. 
Federal Chemicals Corp., 
Ave., B’klyn 11, N.Y. 
Federal Container Corp., 
Hwy. Minn. 22, Minn. 
Federal Industries, 681 Main St., 
ville 9, N.J. 
Federal Latex Corp., 210 Wythe Ave., 
B’klyn 11, N.Y. 
Federal Mold & Engineering Corp., 32 
Water St., Clinton, Mass. 
@ Federal Tool Corp., 3600 W. Pratt Blvd., 
Chicago 45, Ill. 
Federico, Joseph B., 
Buffalo 22, N.Y. 
@Fellows Gear Shaper Co., 
River St., Springfield, Vt. 
Felsenthal, G. & Sons, Inc., 3500 Ked- 
zie Ave., Chicago 18, II. 
Fenco Mfg. Co., 2685 Mogadore Rd., 
Akron 5, Ohio 
Fenwal Inc., Pleasant St., 
Massachusetts 
Fer Ploxchemicals, 
N.Y. 36, 0. ¥ 
Ferriot Bros., Inc., 2685 Mogadore Rd., 
Akron 5, Ohio 
@Ferro Chemical Corp., 450 Krick Rd., 
Bedford, Ohio 
@Ferro Corp., 4150 E. 
land 5, Ohio 
®@Ferro Corp., Fiber Glass Div., 200 
Woodycrest Ave., Nashville, Tenn. 
@Ferro Enamel Corp., 4150 E. 56th St., 
Cleveland 5, Ohio 
Ferro-co Corp., Schori Process Div., 
8-11 43rd Rd., Long Island City 1, 
N.Y. 

@Fiber Glass Div., L.O.F. Glass Fibres 
Co., Nicholas Bldg., Toledo, Ohio 
@Fiber Glass Div., Pittsburgh Plate 

Glass Co., One Gateway Center, 
Pittsburgh 22, Pa 

Fiber Glass Plastic Inc., 4725 E. 10th 
Ave., Hialeah, Fla. 

Fiber Glass Plastics Corp., 52 Daven- 
port, Stamford, Conn. 

® Fiber!Specialty Mfg. Co. Div., National 

Vulcanized Fiber Co., 1718 Girard 
Trust Bldg., Phila. 2, Pa. 

Fibercast Corp., The, 100 S. Lincoln, 
Sand Springs, Okla. 
Fiberesin Plastics Co., 
Oconomowoc, Wis. 
@Fiberfil, Inc., Fox Farm Rd., 

Ind. 
@Fiberite Corp., 
Winona, Minn. 
Fiberite Corp., 80 E. Jackson Blvd., 
Chicago, III. 
Fiberoid Doll Products Corp., 605 E. 
132nd St., New York 54, N.Y. 
Fibre Drum Div., Continental Can Co., 
995 S. Glenn St., Yan Wert, Ohio 
Filo Color & Chemical Corp., 202 E. 
44th St., New York 17, N.Y. 
— Plastics Corp., 2051 E. Maple 
, El Segundo, Calif. 
Pe Co., Inc., Flushing 55, N.Y. 
@Fine Organics, ‘Ine., oP E. 19th St., 
New York 28, N.Y. 


2900 Hamilton 
210 Wythe 
210 Wythe 
4300 Olson 


Belle- 


789 W. Ferry, 
The, 78 


Ashland, 


Inc., 500 5th Ave., 


56th St., Cleve- 


P.O. Box 429 
Warsaw, 


516 W. Fourth St., 
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@Finish Engineering Co., Inc., 1115 
Cherry St., Erie, Pa 
@Fiore, William M., Inc., 
St., New York 6, N.Y. 
Firestone Industrial Products, 

Ohio 
@Firestone Plastics Co., P.O. Box 690, 
Pottstown, Pa. 

Firestone Tire & Rubber Co., 
Sales Div., Xylos Rubber Co., 
1, Ohio 

Firth, F. George, 3221 
Los Angeles, Calif. 

Fischer, Andrew J., Assoc., 4554 Broad- 
way, Chicago 4, Ill. 

Fischer & Porter Co., 
Rd., Hatboro, Pa. 

Fisher Scientific Co., 
Pittsburgh 10, Pa 

Fishman Plastics Co., Inc., 
Garfield Blvd., Chicago 9, Ill. 

Fitchburg Paper Co., Decotone Prod- 
ucts Div., 193 Kimball St., Fitchburg, 
Mass. 

Fjellmam American, Inc., 105 Republic 
Ave., or P.O. Box 1205, Joliet, Il. 
ag Plastics Corp., 501 Seventh 

, Baraboo, Wis. 

venice Co., The, 100 Park Ave., New 
York 17, N.Y: 

Flexcraft Industries, 527 Ave. P & 
Wilson, Newark 5, N.J. 

Flexfirm Products, 2300 N. 
Ave., El Monte, Calif. 

Flexible Products Co., 
Marietta, Ga. 

Flexifoam Embossing Corp., 427 E. 
146th St., New York 55, N.Y. 

Flexifoam Products Mfg. Co., Inc., 
545 Fifth Ave., New York 17, N.Y. 

Flexiglass Mfg. Corp., N.J. Route 23, 
Pompton Plains, N.J. 

Flexigrip Inc., 504 E. 
York, N.Y. 

Flexrock Co., 3609 Filburt St., Phila- 
delphia, Pa. 

Flick-Reedy Corp., Melrose Park, III. 

@Flightex Fabrics Inc., 93 Worth St., 
New York 13, N.Y. 

Flintkote Co., The, 30 Rockefeller 
Plaza, New York 20, N.Y. 

Floatex, Inc., Berlin Turnpike, Berlin, 
Conn. 

Flodins Industri AB, Lysekil, Sweden 

Florian, Gordon, 97 ‘Argonne St., Bridge- 
port 4, Conn. 

Foam King, Inc., 
Bronx 60, N.Y. 

Foam Products Co., Marblehead, Mass. 

Foiltone Products, Inc., 70 Memorial 
Drive, Cambridge 42, Mass. 

Food Machinery & Chemical Corp., 
Westvaco Chlor-Alkali Div., 161 E. 
42nd St., New York 17, N.Y. 

Food Machinery & Chemical Corp., 
Westvaco Mineral Products Div., 161 
E. 42nd St., New York 17, N.Y. 

Forbes Products Corp., 625 S. Goodman, 
Rochester 20, N.Y. 

Foredom Electric Co., 27 Park PI., 
York 7, N.Y. 

Foremost Food & Chemical Co:., El 
Dorado Div., P.O. Box 599, Oakland 
4, Calif. 


Foremost Machine Builders, Inc., 52 
Vanderbilt Ave., New York 17, N.Y. 
Forest Fiber Products Co., Box 68, 

Grove, Ore. 


Form-A-Lite, Inc., 
Northbridge, Mass. 

Formica Co., The, 4614 Spring Grove 
Ave., Cincinnati 32, Ohio 


135 Liberty 


Akron, 


Loxite 
Akron 


Barry Ave., 


30 Warminster 
717 Forbes St., 


442 W. 


Chico 


312 Dobbs St., 


New 


74th St, 


1816 Boston Rd., 


New 


Providence Rd., 


@Formvac Corp., Div. of Welding Engi- 
neers, Inc., 601 W. 26th St., New 
York 1, N.Y 

@ Forrest Mfg. Co., Inc., 
17, Rutherford, N.J. 

Fortney Mfg. Co., Inc., 247 New Jersey 
Railroad Ave., Newark 5, N.J. 

@Foster & Allen, Inc., 628 South Ave., 
Garwood, N.J. 

@Foster Grant Co., Inc., Petrochemical 
Div., 289 Main, N., Leominster, 
Mass. 

Foster-Whitney, Inc., 
St., New York 59, N.Y 

@ Fostoria Pressed Steel Corp., N. 

St., Fostoria, Ohio 

Foxboro Co., Neponset St., 
Mass. 

France, Campbell & Darling, Inc., 
igan Ave., Kenilworth, N.J. 

Francis Cushing Hall, 2019 Briarwood 
Rd., Charlotte 7, N.C. 

Francis Industries, 25 E. 
Pataskala, Ohio 

Frank, J. P. & Co., Inc., 11 E. 26th 
St., New York 67, N.Y. 

Frank Plastics Corp., 2941 E. Warren 
St., Detroit 7, Mich. 

Franklin Fibre-Lamitex Corp., 411 F. 
Front St., Wilmington 99, Del. 
Franklin Mineral Products Co., 

Franklin, N.C. 
Franklin Plastics Inc., Div., 


231 State Hgwy. 


156th 


1175 E. 


Main 
Foxboro, 


Mich- 


Depot St., 


Inc., 
Franklin, 
Pa. 
@French Oil Mill Machinery Co., 1035 
Greene St., Piqua, Ohio 
Fried Novelties, 5215 New Utrecht Ave., 
B’klyn 19, N.Y. 
Fritzsche Bros., 
York 11, N.Y. 
Froehling & Robertson, Inc., 
Cary, Richmond 6, Va. 
Frohlick & Co., Inc., 34 E. 
New York, N.Y. 
Fruehauf Trailer Co., Strick Trailers 
Div., — St., Perkasie, Pa. 
Fuchs, Ernest Co., 76-32 Park Lane 
South, Woodhaven 21, N.Y. 
Fukal, A. F., 3754 Tangley Rd., 
5, Texas 
Fuller, H. B. Co., 
Paul 2, Minn. 
Fullerton Mfg. Co., 
Fullerton, Calif. 
@Furane Plastics Inc., 4516 Brazil &., 
Los Angeles 39, Calif. 


76 Ninth Ave., 


Inc., 
814 W. 


5Ist St., 


Houston 
255 Eagle St., St. 


343 E. Santa Fe, 


G 


G. & T. Mfg. Co., Inc., 326 South St., 
New Britain, Conn. 
@G.M.C. Process ae . 
New York 12, N.Y. 
Gabriel Mfg. Co., Maple & Fairmount 
Ave., Haverstraw, N.Y. 
Gair, Robert Co., Inc., 155 
New York 17, N.Y. 
®Gane Bros & Lane, Inc., 1335 

St., Chicago 7, Ill. 

Garan Chemical Corp., 
St., Gardena, Calif 

Garfield Mfg. Co., 10 
Garfield, N.J. 

Garlock Packing Co., 
Palmyra, N.Y. 

Garray Plastics Co., Inc., 333 Bergen 
Ave., Kearny, N.J. 

Garrett Corp., The, Air Cruisers Div., 
P.O. Box 180, Belmar, N.J. 

Garrison Co., The, 214 Front St., S. 
Plainfield, N.J. 

Garvan, P. Inc., 236 Hamilton St., 
ford 6, Conn. 


718 Broadway, 


E. 44th St., 
W. Lake 
210 E. Olive 
Midland Ave., 


402 Main St., 


H art- 
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249-49th St., 








Gary Enterprises, Inc., 


B’klyn 20, N.Y. 
Gaylord Container Corp., Div. of Crown 
Zellerbach Corp., 111 North 4th St, 


St. Louis, 2, Mo. 









Gaylord Plastics, 2121 S. Sepulveda 
Blvd., Los Angeles 25, Calif. 
Gaylord Plastics, Inc., 1643 19th St., 






Santa Monica, Calif. 






Gaynes Engineering Co., 1642-52 W. 
Fulton St, Chicago 12, Ill. 
Geauga Industries Co. Inc., S. Main 






St., Middlefield, Ohio 

®Geissel Mfg. Co., Inc., 109 Long Ave., 
Hillside 5, N.J. 

Gemloid Corp., 78-01 

Elmhurst 73, N.Y. 

@ General American Transportation Corp., 
135 S. LaSalle St., Chicago 90, III. 

®General American Transportation Corp., 
Parker-Kalon Div., Clifton, N.J. 








Queens Blvd., 












@Generol Aniline & Film Corp., Com- 
mercial Development Dep’t., 435 
Hudson St., New York 14, N.Y. 











General Color Co., 24 Ave. B, Newark 
& N.J. 
®General Die Mold Co., 548 N. Sacra- 
mento Blvd., Chicago 1 2, IIl. 
Generq] Dispersion Inc., 165 Third 
Ave., Paterson, N.J. 
© General Dyestuff Co., Div., General 





435 Hudson 





7 & — Corp., 
, New York, 
PP Dyestuff oN Antara Chemi- 
cals Div., 435 Hudson St., New York 
14, N.Y. 

General Dynamics Corp., Electro Dynam- 
ics Div., 445 Park Ave., New York, 
N.Y. 

®General Electric Co., Apparatus Dept., 
Schenectady, N.Y. 

® General Electric Co., Chemical & Metal- 
lurgical Div., 1 Plastics Ave., Pitts- 
field, Mass, 

@General Electric Co., Plastics Dept., 
1 Plastics Ave., Pittsfield, Mass. 
General Engineering Co., (Radcliffe 
LTD.) Station Works, Bury Road, 

Lancaster, Lancashire, England 
























General Fibre Co., 1723 Locust St., 
St. Louis 3, Mo. 
General Fibre Co., Inc., South St., 





Walpole, Mass. 
®General Industries Co., The, Taylor & 

Olive Sts., Elyria, Ohio 

General Machine & Tool Works, Inc., 
40261-13 Mile Rd., Walled Lake, 
Mich. 

General Machine Co. of N.J., 
green Ave., Newark 5, N.J. 

General Mills, Inc., Chemical Div., So., 
Kensington Road, Kankakee, Ill. 

General Mills Research Labs., 2010 E. 










55 Ever- 










Hennepin Ave., Minneapolis 13, 
Minn. 
General Molded Products Inc., 1365 






Lee St., Des Plaines, III. 

General Molds & Plastics Corp., 1435- 

37 Westem Ave., Pittsburgh 33, Pa. 
@General Plastics Corp., 1400 N. Wash- 
ington, Marion, Ind. 

General Plastics Corp., Generalfiber, 
Inc., 2260 Centinela Ave., Los 
Angeles 64, Calif. 

General Plastics Corp., 
Paterson 4, N.J. 

General Plastics Mfg. Co., 3481 S. 35th 
St., Tacoma 9, Wash. 

General Research & Supply Co., 572 S. 
Division Ave., Grand Rapids 3, Mich. 












165 Third Ave., 















@ Indicates Advertiser. 
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®General Tire & Rubber Co., The, 


®Gering Products Inc., 








®General Roll Leaf Mfg. Co. ‘y 85-03 57th 


Ave., Elmhurst, L.I., 73, N.Y. 


© General Tire & ohhes” Co., Bolta Pdts. 


Div., 70 Garden St., 


Lawrence, Mass. 
Chem- 
Akron 


ical Div., 1708 Englewood Ave., 


9, Ohio 


®General Tire & Rubber Co., The, Indus- 


trial Products Div., Garfield, Wabash, 


Ind. 

®General Tire & Rubber Co., Plastics 
Div., 1708 Englewood Ave., Akron 
9, Ohio 


®@General Tire & Rubber Co., Textileather 


Corp., Div., 607 Madison Ave., To- 


ledo 3, Ohio 


Genesee Laboratory, Inc., 16 Garden 
St., Auburn, N.Y. 
Georgia Kaolin Co., 433 N. Broad St., 


Elizabeth, N.J. 

Ger-Ell Mfg. Co., 2446 Indiana Ave., 
Chicago 16, Ill. 

Gerin Mfg. Co., Inc., 683 N. Fifth St., 
Newark 7, N.J 

N. 7th St., & 
Monroe Ave., Kenilworth, N.J. 

Gershen Irvin J., 1877 Springfield Ave., 
Maplewood, N.J. 

Cypew Mfg. Co., 241 N. Main, Ambler, 

a. 

Gesswein, Paul H. Co., Inc., 35 Maiden 
Lane, New York 38, N.Y. 

Gibbs Automatic Molding Corp., 
Fifth St., Henderson, Ky. 

Gibbs Mfg., 725 Channing Way, Berke- 
ley, 10, Calif. 

Gibson Asancietes, 
Cranford, N.J. 

Giddings & Lewis Machine Too! Co., 
142 Boty St., Fond du Lac, Wis. 

Gilbert, The Wm. L. Clock Corp., 276 
N. Main St., Winsted, Conn. 

Gill, M. C. Corp., 1422 Potrero, El 
Monte, Calif. 


1106 


390 North Ave., 


®@Gilman Bros. Co., The, Gilman, Conn. 


Gilman, Marty Inc., Gilman, Conn. 

Girdler Co., The, Div. of National Cyl- 
inder Gas Co., Thermex Div., P.O. 
Box 987, Louisville 1, Ky. 

Girdler Co., Votator Div., Div. of Nat'l. 
Cylinder Gas Co., 224 E. Broadway, 
Louisville 1, Ky. 

Gits Molding a 4600 W. Huron St., 
Chicago 44, Ill. 

Gladwin Plastics, Inc., 
St. N.E., Atlanta, Ga. 

Glascraft Co., 1607 E. 21st St., 
sonville, Fla. 

Glaskyd, Inc., Eckel Road, Perrysburg, 
Ohio 

Glasply Cor 
Vernon, Aa 

Glass Fibers, Inc., 1810 Madison Ave., 
Toledo 2, Ohio 

Glass, Harry H., Bros., 
land Ave. E, N.Y. 

Glass Laboratories, Inc., 863-65th St., 
B’klyn 20, N.Y. 

@Glass Yarns & Deeside Fabrics Ltd., 
121 Kingsway, London, W.C. 2, 
England 

Glassoloid Corp. of America, 32 Well- 
ington Ave., Clifton, N.J. 

Glastic Corp., The, 4321 Glenridge Rd., 
Cleveland 21, Ohio 

Glastrusion ine., 1335 Santiago Ave., 
Santa Ana, Calif. 

Gleich, Emanvel 
York 12 . a 

Glengarry Equipment Corp., Box " 
Bay Shore, Xv. y 

ome Electric Heater Corp., 254 Canal 

» New York 13, N.Y. 


Jack- 
Mount 


70 Lyons PI., 


10 Van Court- 


D., 145 Spring St., 


165 Courtland 


Glidden Coating Co., 
Pitman, N.J. 
®Glidden Co., The, 1326 Union Commerce 

Bldg., Cleveland 2, Ohio 
Globe Imperial Corp., 2025 Kishwauke, 
St., Rockford, Ill. 

Globe Molded Plastics Co., N. 6th 2 
Washington Ave., Byesville, Ohio 
Globe-Wernecke Industries, Inc., Diy, 

Armored Plastics Co., Inc., Lint & 

Dura Sts., Toledo 12, Ohio ‘ 
Glyco Products Co., Inc., Empire State 

Bldg., New York, N.Y. 
Goldman, Neal Associates, Inc., 


Commercial! Aye, 


34 EF, 


51st St., New York 17, N.Y. 

Gomar Mfg. Co., Inc., 1501 Blanche, 
Linden, N.J. 

Goodall-Sanford, Inc., Off Ash St., 


Reading, Mass. 
Goodren Wickes Corp., 263 William 
St., Englewood, N.J. 
@Goodrich, B. F. Co., Adhesives Diy., 
60 Cherry St., Akron 8, Ohio 
@Goodrich, B. F., Industrial Products 
Co., 5000 So. Main St., Akron, Ohio 
@Goodrich, B. F. Chemical Co., 324 Rose 
Bldg., Cleveland 15, Ohio 
@Goodrich, B. F. Co., Plastics Div., 
Westview, Marietta, Ohio 
Goodrich-Gulf Chemical Co., 
Chester Ave., Cleveland, Ohio 
® Goodyear Tire & Rubber Co., Inc., 1144 
E. Market St., Akron 16, Ohio 
@Goodyear Tire & Rubber Co., Inc., 
Chemical Div., 1144 E. Market St., 
Akron 16, Ohio 
Gordon Chemical Co., A & Lombard 
Sts., Wilmington 99, Del. 
Gordon-Lacey Chemical Products Co., 
Inc., 57-02 48th St., Maspeth 78, N.Y. 
Gore, Fred M., 2902 Routh St., Dallas, 
Texas 
Gorrell & Gorrell, 
Westwood, N.J. 


4317 


336 Old Hook Road, 


Goren, H. L. Co., 2857 N. Halstead 
St., Chicago 14, Ill. 
®Gorton, George, Machine Co., 1100 W. 


13th St., Racine, Wis. 

Gotham Plastics Corp., 220 E. 
St., Bronx 51, N.Y. 

Gougler, C. L. Machine Co., 705-69 
Lake St., Kent, Ohio 

Goulding Mfg. Co., 
Saginaw, Mich. 

@Grace, W. R. & Co., Polymer Chemicals 
Div., 3 Hanover Sq., New York 5, 
N.Y. 

@Grace, W. R. & Co., Div., Dewey & 
Almy Chemical Co., 62 Whittemore 
Ave., Cambridge 40, Mass. 

Graf, John C. Co., 1609 Willington, 
Phila. 21, Pa. 

Granbull Tool & Co., Ltd., 39 High St., 
Kingston-on-Thames, Surrey, England 

Grant Chemical Co., 319 Olive St., 

Santa Barbara, Calif. 

Grant & Roth Plastics, Inc., 2311 N.¥. 
Johnson, Portiand 10, Ore. 

Gravert, R. W. Inc., 100 Gold St., N.Y. 
38, N.Y. 

Gray, Henry, $14 6th Ave., Seattle, Wash. 

Great American Industries, Inc., Rubo- 
tex Div., Bedford, Va. 

@Great American Plastics Co., 85 Fac 
tory St., Nashua, N.H. 

Great Lakes Plastic Co., 851 Sycamore 
St., Buffalo 12, N.Y. 

Greeff, R. W. & Co., Inc., - _ 
feller Plaza, New York 20, N 


Greene Plastics Corp., Anonchet “Rood, 
Hope Valley, R 


134th 


2929 River St., 










Rennes atten antl hw ob 











s Div., 

roducts 
Ohio 

4 Rose 
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Greene Ray & Co., 508 So. Byrne Rd. & 
South St., Toledo 9, Ohio 

Greenerd Arbor Press Co., 41 Crown 
St., Nashua, N.H. 


Greenfield, David S., 1489 Plimpton 
Ave., New York 52, N. ¥. 
Greer ‘Hydraulic, Inc., 454 18th St., 


Brooklyn 15, N.Y 

Greer Industries, ine. a's Be International 
Airport, Jamaica 30, 

Gregstrom Corp., 14 Davis iis 
bridge 39, Mass. 

-- Bros. Cooperage Corp. s The, P.O. 
30x 367, L indenhurst, N 

Pe on Reproducer Corp., a S., 
New Rochelle, N.Y. 

Grieve-Hendry Co., Inc., 1427 W. Car- 
roll Ave., Chicago 7, Ill. 

Griffin, Campbell, Hayes, Walsh, Inc., 
50 E. 21st St., New York 10, N.Y. 

Griffin Chemical. Co., Div., Nopco Chem. 
Co., 1141 S. 14th St., Richmond, 
C alif. 

Grigoleit Co., The, 740 E. 
Decatur, Ill. 

Groben Supply Co., 1139 S. Wabash, 
Chicago 5, Ill. 

Groov-Pin Corp., 1125 Hendricks Cause- 
way, Ridgefield, N.J. 

Grover, Frederic S. Associates, 42 E. 
Ave., Rochester 4, N.Y. 

Growers Container Corp., P.O. Box 
11211, Salinas, Calif. 

Gruen, Robert Associates, 509 Madi- 
son Ave., New York 22, N.Y. 

Guild Electronics Inc., Dynatherm Div., 
388 Broadway, New York, N.Y. 

-_ Molders, Inc., Route 22, Armonk, 

N.Y. 


Cam- 


North St., 


Gulf Oil Corp., Gulf Bldg., P.O. Box 
1166, Pittsburgh, Pa. 

Gulliksen, W. M. Mfg. Co., 37 Walnut 
St., Newton Lower Falls 62, Mass. 


Gurley, W. & L.E., 514 Fulton St., 
Troy, N.Y. 
Gusmer, A., Inc., Stalpic Div., Barron 


Ave., Woodbridge, N.J. 


H 


H.G.H. Products Co., Inc 
St., Shelton, Conn. 
@H.M.S. Assoc., Willow Grove, Pa. 
H & O Engineering, Inc., 3747 N. Booth 
St., Milwaukee 12, Wis. 
@H & Rindustries, 344 E. Walnut, Naza- 
reth, Pa. 
Hoas Corp., Mendon, Mich. 
Haas Laminator Corp., 
St., New York 16, N.Y. 
Hafleigh & Co., Main St., 
Va. 
Haida Engineering Co., 34-11 Vernon 
Blvd., Long Island City 6, N.Y. 
Haines Export & Import Corp., 39 W. 
32nd St., New York 1, N.Y. 
Hake Mfg. Co., Inc., 1215 Midvale Ave 
Roanoke, Va. 
@Hale & Kullgren Inc., P.O. Box 1231, 
Akron 9, Ohio 
@Hale-& Kullgren, Inc., 
Ave., Akron 9, Ohio 

@Hale & Kullgren, Inc., Aetna-Standard 
Engineering Co. Div., 613 E. Tall- 
madge Ave., Akron, Ohio 

Halkey- Roberts Corp., 37 Spring Valley 
Ave., Paramus, N.J. 

Hall, Frances Cushing, Alfred Univer- 
sity, P.O. Box 213, Alfred, N.Y. 

Haller Plastics Corp., 35-21 20th Ave. 
L.I.C., 5, N.Y. 


, 100 Roberts 


108 E. 3lst 


Buchanan, 


613 E. Tallmadge 


—. 


@ Indicates Advertiser. 


@Harchem Div., 


@Harshaw Chemical Co., 


@ Hawley Products Co., 


— Mfg. Co., Inc., Hoosick Falls, 


Halogen Insulator & Seal Corp., 10121 
Franklin Ave., Franklin Park, IIl. 


Halsey, Inc., 40 Poplar St., Scranton 
9, Pa. 

Hamilton Tool Co., The, Ninth St., 
Hamilton, Ohio 

Hammond Machinery Builders, Inc., 


1600 Douglas Ave., Kalamazoo, Mich. 

Hanley Plastics Co., Div. of Wallace 
Pencil Co., 2001 S. Hanley Rd., St. 
Louis 17, Mo. 

Hanna Engineering Works, 1771 Elston 
Ave., Chicago 22, Ill. 

Hannifin Corp., 1154D S, Kilbourm Ave., 
Chicago 24, Ill. 

Hanson-Van Winkle-Munning, 
St., Matawan, N.J. 

Hanson-Whitney Co., 175 Bartholomew 
St., Hartford 2, Conn. 

Har-Conn Chrome Co., 603 New Park 
Ave., West Hartford 10, Conn. 

Har-E-Dan Engravers, 3089 Fulton St., 
B’klyn 8, N ¥. 

Harbud Associates, 
B’klyn 8, N.Y. 

Wallace & Tiernan, 

Belleville 9, N.J. 


Church 


3075 Fulton St., 


Inc., 
25 Main St., 


@H. V. Hardman Co., 571 Cortlandt St., 


Belleville 9, N.J. 


Harkin Affiliates Inc., 331 Madison 
Ave., New York 17, N.Y. 
Harmon, Ira Co., Inc., 


331 Madison 

Ave., New York 17, N.Y. 

Harms, Perc. E. Co., 735 Green Bay 
Rd., Wilmette, I1l. 

Harrington & King Perforating Co., The, 
5655 Filmore St., Chicago 44, Ill. 

Harrison & Co., Inc., 487 Groveland 
St., Haverhill, Mass. 

The, 1945 E. 
97th St., Cleveland 6, Ohio 

Harstil Industries Co., 24955 Harper 
St., St. Clair Shores, Mich. 

Hart, William A. & Associates, Route 
One, Box 278, St. Charles, Il 

Harte & Co., Inc., 16 E. 34th St., 
York 16, N.Y. 


New 


® Hartig Engine & Machine Co., 448 Hill- 


side Ave., Hillside, N.J. 

Hartland Plastics, Inc., Maple Ave., 
Hartland, Wis. 

Hartman, Geo. H. Co., 307 N. Michigan 
Ave., Chicago I, Ill. 

Hartshorn, Stewart Co., 8 E. 
Oswego, N.Y. 

Harvey, Guy P. & Son Corp., 40 Spruce 
St., Leominster, Mass, 


Utica St., 


@ Harwick Standard Chemical Co., 60 S. 


Seiberling St., Akron 5, Ohio 

Haskelite Mfg. Corp., 701 Ann St., N. W., 
Grand Rapids 2, Mich. 

Hassall, John Inc., Cantiague Rd., N.Y. 

Hatco Chemical Co., King George Rd., 
P.O. Box 309, Fords, N. J. 

Hathaway Kraemer LTD., 125 Whitney 
Pl., Kitchner, Ont., Canada 

Hauser, Jon W. Inc., St. Chas. Nat’l. 
Bank Bldg., St., Charles, Ill. 

Haveg Industries, Inc., 900 Greenbank 
Rd., Wilmington, Del. 

333 North 6th 

St., St. Charles, IIl. 


@ Hayden Mica Co., Main St., Wiiming- 


ton, Mass. 
Haynes, C. W., Laboratories, Inc., 61 
Chandler St., Springfield 4, Mass, 
Hays Mfg. Co., Reinforced Plastics 
Div., 801 W. 12th St., Erie 1, Pa. 
Heath Die <o., 382 Lafayette St., New 
York 3, N.Y. 
Hedwin Corp., 1600 Roland Heights 
Av2., Baltimore 11, Md. 





@ Hexcel Products Co., 955-6lst St., 


@Hobbs Mfg. 


@Hofmann & Schwabe K. G., 


@ Holland, M. Co., 


@ Hommel, 


®@ Honolulu Oil Corp., 


Heil Process Equipment Corp., 12901 
Elmwood Ave., Cleveland 11, Ohio 
Heinrich, H. H. Co., 111 Eighth Ave., 

New York ll, N.Y. 
Heli-Coil Corp., Shelter 
Danbury, Conn. 
Helicoid Gage Div., American Chain & 
Cable Co., 929 Conn. Ave., Bridge- 
port 2, Conn. 
Helmuth Tool & Die Co., 
St., Linden, N.J. 


Rock 


Lane, 


5 Sherman 


Hempstead Marine Service, Keystone 
Hts., Fla, 

Hendrick Mfg. Corp., 11 Selman St., 
Marblehead, Mass. 

Henriques, J. B. Inc., 521 Sth Ave., 


New York 17, N.Y. 

Henry Keck Associates, 660 S, Fair 
Oaks Ave., Pasadena 2, Calif. 

Heppenstall Co., 4620 Hatfield St., 
Pittsburgh, Penna. 

Herbert Products Inc., 74-32 Jamaica 
Ave., Woodhaven 21, N.Y. 

Herblin Corp., The, 3000 Burns Ave., 
Wantagh, L.I., N.Y. 

Hercules Powder Co., Inc., 9th & Mar- 
ket Sts., Wilmington 99, Del. 

Hermann Berstoff Maschinenblau-Anstalt 
G.M.B.H., An der Breiten Wiese, Han- 
nover, W. German 

Hernand Mfg. Co., Inc., 923 Old Nepper- 
han Ave., Yonkers, N.Y. 


Hero Mfg. Co., Inc., 15 Sproat St., Mid- 
dleboro, Mass. 
Hes Electrical Mfg. Corp., 10829 F. 


Central Ave., El Monte, Calif. 
Hewitt, C. B. & Bros., Inc., 23-25 
Greene St., New York 13, N.Y. 
Oak- 
land 8, Calif. 


@Heyden Chemical Corp., 342 Madison 


Ave., New York 17, N.Y 


Hibbert, R. F. Company, New Canaan, 
Conn. 
Hibbert-Patton Inc., 15 Meadow St., 


S. Norwalk, Conn 

High Vacuum Equipment Corp., 349 
Lincoln St., Hingham, Mass. 

High Vacuum Metals, Inc., 
St., New York, N.Y. 

Hinde & Dauch Paper Co., 407 Decatur 
St., Sandusky, Ohio 

Co., 26 Salisbury St., 
Worcester 5, Mass. 

Hocking Plastics Co., Carbon Hill, Ohio 
Wilhelm- 
shofallee 96, Krefield, W. Germany 
<—". Industries, lne., 345 E. Main 

» Spring Arbor, Mich. 
Helos, Floyd A. Co., The, 100 North- 
field Rd., Bedford, Ohio 
Holiday Plastics Inc., 410 E. 27th Ter- 
race, Kansas City, Mo. 
225 N. Racine Ave., 


40 Worth 


Chicago 7, Ill. 

Hollander, Allen Co., Inc., 385 Gerard 
Ave., Bronx, N.Y. 

Hollywood Plastic Arts, 515 E. 
Los Angeles 15, Calif. 

Holstein, Lee, Injection Molding Ind., 
53 Orchard St., Clifton, N.J. 

Homalite Co., The, 11-13 Brookside 
Dr., Wilmington, Del. 

O. Co., The, 209 Fourth Ave., 
Pittsburgh 22, Pa. 

Honeycomb Co. of America, Inc., 3 Bur- 
roughs St., Bridgeport 8, Conn. 

Honeycomb Structures Co., Inc., 5510 
W. i02nd St., Los Angeles 45, Calif. 

Industrial Research 
Labs. Div., 961 E. Slauson Ave., 
Los Angeles 11, Calif. 

Hood Sponge Rubber Co., 340 W. 
St., Chicago 10, Ill. 


Oth St., 


Huron 
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® Hooker Electrochemical Co., 25 Forty- 
seventh St., Niagara Falls, N.Y. 

@ Hopp Press, 460 W. 34th St., New York 
l, N.Y. 

Houghton, E. F. & Co., 303 W. Lehigh 
Ave., Phila. 33, Pa. 

Houghton Laboratories,  Inc., 
Houghton Ave., Olean, N.Y. 
Howards & Sons Ltd., 247 Dunbar Ave., 

Montreal 16, Ontario, Canada 

Howell, James A & Marie, 404 Benefit 
St., Providence 3, RI. 

Hubbard Reinforced Plastic Corp., 4533 
W. Harrison, Chicago 24, Ill. 

Huber, J. M. Corp., 100 Park Ave., 
New York 17, N.Y. 

Hudson Foam Plastics Corp., Lake 
Ave. & Sawmill River Rd., Yonkers, 
N.Y. 

Hughes, Henry, 
Belmont, Calif. 

Hughes Glue Co., 3500 St. Aubin, De- 
troit 7, Mich. 

Hughes Plastics Inc., 
St., St. Joseph, Mich. 

Hughes Tool & Mfg., 
Benton Harbor, Mich. 

@Hull-Standard Corp., 

Hunt, Rodney Machine Co., 
St., Orange, Mass, 

Hunton Plastics Co., 178 S. Van Brunt 
St., Englewood, N.J. 

® Hurlbut — Co., South Lee, Mass. 

Huron Valley Plastics, 1035 S. Main, 
Ann Arbor, Mich. 

Huxtable, L. Garth A.S.1.D., 46 E. 76th 
St., New York 21, N.Y. 

Hy-Sil Mfg. Co., Revere 51, Mass, 

Hyada Park Engineering, Rt. 6, 
384, Tacoma, Wash. 

@Hyde, A. L. Co., Main St., Grenlock, 
N.J. 

@ Hydraulic Press Mfg. Co., 1012 Marion 
Rd., Mt. Gilead, Ohio 

Hydraulic Press Mfg. Co., The, 5301 
Pacific Blvd., Huntington Park, Calif. 

Hydrawlik Co., 131 E. Ist Ave., Roselle, 
N.J. 

Hydro-Chemie Ltd., Dreikoenigstrasse 
21, Zurich, Switz. 

Hydro Molding Co., Inc., 
Ave., Plattsburg, N.Y. 

Hynes Electric ating Div., Turbine 
Equipment Co., P.O. Box 578, West- 
field, N.J. 

Hypro Tool Co., 459 Mt. Pleasant St., 
New Bedford, Mass. 

Hy-Sil Mfg. Co., Revere 51, Mass, 


322 


1440 Old County Rd., 


723 Pleasant 


279 Ninth St., 


Abington, Pa. 
130 Mill 


Box 


100 Sharron 


Ideal Gold Stamping Co., 990-6th Ave., 
New York, N.Y. 

Ideal Industries, Inc., Sycamore, Ill. 

@ldeal Plastics Corp., 184-10 Jamaica 

Ave., Hollis 7, N.Y. 

Identification Service Corp., 
46th St., New York 36, N.Y. 

Illinois Testing Labs., Inc., 
La-Salle St., Chicago 18, Ill. 

Illinois Tool Works, Shakeproof Div., 
2501 N. Keeler Ave., Chicago 39, Ill. 

Imbello, Ray, 204 Bergen Blvd., Fair- 
view, N.J. 

Imeo Container Corp., 75th & Cleveland 
Sts., Kansas ~~ Mo. 

@lmperial Chemica Industries Ltd., 

Plastics Div., Black Fan Rd., Weywyn 
Garden Gity, Hertfordshire, England 

Imperial Industries, Inc., 4436 Walker 
Ave., Wayne, Mich. 


144 W. 
420 N. 
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Imperial Molded Products Corp., 2925 
W. Harrison St., Chicago 12, Ill. 

Imperial Paper & Color Corp., Glens 
Falls, N.Y. 

@ Improved Machinery Inc., 150 Burke St., 
Nashua, N.H. 

Improved Paper Machinery Corp., Plas- 
tic Molding Machinery Div., 150 Burke 
St., Nashua, N.H. 

Independent Die & Supply Co., 
La Salle St., St. Louis 4, Mo. 

Index Machinery Corp., 4907 Foley Rd., 
Cincinnati 38, Ohio 

Industrial Devices, Inc., 928 River Rd., 
Edgewater 19, N. J. 

Industrial & Domestic Silicone Dis- 
tributor, 6206 Yarmouth Ave., Resede, 
Calif. 

Industrial Engineering Service, Washing- 
ton St., S. Easton, Mass. 

Industrial Gauges Corp., 1500 Queen 
Ann Rd., Wenglewood. N.J. 

@ industrial Heater Co., Inc., 245 Canal 
St., New York 13, N.Y. 

Industrial Latex Co., 306 Mt. Pleasant 
Ave., Wallington, N.J. 

@industrial Mfg. Corp., 31 E. Georgia, 
Indianapolis 4, Ind. 

@industrial Molded Products Co., 
N. Avondale Ave., Chicago 30, Ill. 

Industrial Nucleonics Corp., 1205 
Chesapeake Ave., Columbus 12, Ohio 

@iIndustrial Ovens, Inc., 13825 Triskett 
Rd., Cleveland 11, Ohio 

Industrial Plastic Co., 
Lane, Metuchen, N.J. 

Industrial Plastic Fabricators, 
Endicott St., Norwood, Mass. 

Industrial Plastic Fittings Co., 3891 
W. 150th St., Cleveland, Ohio 

Industrial Plastic Supply Co., 574 New 
Park Ave., W. Hartford 10, Conn. 

Industrial Plastics Corp., 816 W. 
Beardsley, Elkhart, Ind. 

Industrial Plastics Corp., Div., Thomp- 
son, H. I. Fiber Glass Co., 1526 W. 
166th St., Gardena, Calif. 

Industrial Rayon Corp., 500 Fifth Ave., 
New York 36, N.Y. 

@industrial Research Labs., 961 E. 
Slauson Ave., Los Angeles 11, Calif. 

Industrial Sales Engineers, 511 Fifth 
Ave., New York 17, N.Y. 

@ industrial Solvents & Chemicals, Inc., 
Depot, Wilkinsonville, Mass. 

Industrial Synthetics Corp., 225 North 
Ave., Garwood, N.J. 

Industrial Vinyls, Inc., 
37th Ave., Miami, Fla. 

Industron Corp., 55 Needham St., 
Newton Hids., Mass. 

Ingwersen Mfg. Co., Inc., 
Acoma St., Denver 23, Colo. 

@injection Molders Supply Co., 
Lee Rd., Cleveland 20, Ohio 

Injection Molding Corp., 113 4th Ave., 
New York 3, N.Y. 

Inland Container Corp., 700 W. Morris 
St., Indianapolis 6, Indiana 

Innes, O. G. Corp., 82 Wall St., New 
York 5, N.Y. 

Innis, Speiden & Co., Inc., 420 Lexing- 
ton Ave., New York 17, N.Y. 

Insulating Fabricators of New England, 
Inc., 69 Grove St., Watertown 72, 
Mass. 

@ Insulation Manufacturing Co., Inc., 11 
New York Ave., Brooklyn 16, N.Y. 
Insulation Products Co., P.O. Box 5679, 

Pittsburgh 8, Pa. 

Inta-Roto chine Co., The, P.O. Box 
454, Richmond 3, Va. 
@Interchemical Corp., 67 W. 

New York 36, N.Y. 


2641 


5201 


216 Tingley 


Inc., 


5511 N. W. 


1870 S. 
3514 


44th St, 


Finishes 
Newark, 


@lnterchemical Corp., 
224 McWhorter St., 
Jersey 

@ Interchemical Corp., Printing Ink Diy. 
67 W. 44th Street, New York, N.Y, | 

@ Interchemical Corp., R-B-H- Dispersions 
Div., 2 Hamilton St., Bound Brook 
Wide : 

Intercontinental Dynamics Corp., 
Coolidge Ave., Englewood, N.J. 
International Balsa Corp., Boyd Ave, 
Jersey City, N.J. , 
International Engraving Corp., 36 Com 
merce Rd., Cedar Grove, N.J. 
International Filler Corp., 200 Bridge 
St., N. Tonawanda, N.Y. 
International Marking Machine Co., 30] 
6th Ave., New York, N.Y. 
International Molded Plastics, Inc., 
4387 W. 35th St., Cleveland 9, Ohio 
International Packings Corp., Bristol, 
New Hampshire 
International Plastic Co., 
Ave., New York 29, N.Y. 
International Plastics Co., 
18th St., Chicago, Ill. 
International Plastics Corp., 506 Monger 
Bldg., Elkhart, Ind, 
International-Plastics, 27 E. 
Paterson, N.J. 
International Printing Ink, 67 W. 44th 
St., New York 18, N.Y. 
International Processes, 
Michigan, Chicago, III. 
International Rubber & Plastics Co., 
Div., Lefton Iron & Metal Co., 52] 
Spruce St., St. Louis 2, Mo. 
International Textile Co., 2511 W. 18th 
St., Chicago 8, Ill. 

@Interplastics Corp., 654 Madison Ave., 

New York 21, N.Y. 
Intraplast Mfg. Co., 
New York 23, N.Y. 
lronsides Resins, Inc., 270 W. Mound 
St., Columbus, Ohio 
Irvington Varnish & 
Minnesota Mining & Mfg. Co., 6 
Argyle Terrace, Irvington 11, N.J. 

@lrvin, Jewell & Vinson Co., 17 E. 3rd 

St., Dayton, Ohio 
Island Equipment Corp., 27-01 Bridge 
Plese N., L.J.C. 1, N.Y. 

Isccyanate Products Inc., 
1681, Wilmington, Del. 
Isotope Products, 1711 Elmwood Ave., 

Buffalo 7, N.Y. 


Div., 
New 


1950 


Third 


2515 W, 
33rd St., 


Inc., 624 S, 


1947 Broadway, 


Insulator, Div., 


P.O. Box 


J 


J. B. Products Corp., 1745 N. Ashland 
Ave., Chicago 22, Ill. 

Jackson & Church Co., 321 N. Hamilton 
Saginaw, Mich. 

Jacobs, H. G. Mfg. Co., 159-167 Lin- 
Wood Ave., Peterson 2, N.J. 

Jalee Tool Co., 140 Johnson Ave., 
Bklyn. 6, N.Y. 

James & Laughiin, 3 Gateway Center, 
Pittsburgh, Pa. 

James Industries, Inc., Paoli, Pa. 

Jamestown Finishes, Inc., 125 Black- 
stone Ave., Jamestown, N.Y. 

Jamison Plastic Corp., 1255 Newbridge 
Rd., N. Bellmore, N.Y. 

Jarvis Corp., Pease Ave., Middletown, 
Conn. 

Jason Corp., 1040 Grand St., Hoboken, 
N 


a 4 
@ Jay, T. V. Co., 2227 W. Belmont, Chi- 


cago 18, Ill. 
Jefferson Chemical Co., Inc., 
Madison Ave., New York 16, N.Y. 
Jema Chemical & Supply Co., 191 South 
St., Newark 5, N.J. 
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Jersey Plastic & Die Casting Co., 149 
Shaw Ave., Irvington 11, N.J. 

Jessal! Plastics, Inc., 889 Farmington 
4ve,, Kensington, Conn. : 

Jet Specialties Co., Inc., 941 N. Eastern 
Ave., Los Angeles, 63, Calif. 

Joachim Research Labs., Inc., 120 
Liberty St., New York 6, N.Y. 

Joana Western Mills Co., 22nd & Jeffer- 
son St., Chicago 16, Ill. 

Joclin Mfg. Co., 9 Philip Place, North 
Haven, Conn. 

Jodee Plastics Co., 
Ave., Bklyn 8, N.Y. 

Johns-Manville, 22 E, 40th St., 
York 16, N.Y. 

Johns-Manville, Van Cleef Bros., Inc., 
Div., 7800 Woodlawn Ave., Chicago 
19, Ill. 

eJohnson Glass & Plastic Corp., 5248 
Elston Ave., Chicago 30, Ill. 

@ Johnson Machinery Co., 679 Freling- 
huysen Ave., Newark, N.J. 

eJohnson Mfg. Co., 229 S. Main St. 
Chippewa Falls, Wis. 

Johnson Plastic Corp., Brown & Staf- 
ford Rds., Chagrin Falls, Ohio 

Johnson, S. C. & Son, Inc., 1525 Howe 
St., Racine, Wis. 

Johnson, S. T. Co., Mears Kane Ofeldt, 
inc., Div., Church Rd., Bridgeport, 
Pa. 

Johnstone Engineering & Machine Co., 
First Ave., & Gay St., Parkesburg, 
Pa, 

Joliet Plastic, Inc., 15 South Joliet St., 
Joliet, Ill. 

Jomac, Inc., 6128 N. Woodstock St., 
Philadelphia 38, Pa. 

Jones, B. M. Co., 
Gloucester, Mass. 

Jones, C. Walker Co., 6135 N. Lambert 
St., Phila. 38, Pa. 

Jones-Dabney Co., 
Louisville 8, Ky. 

Jordan Mfg. Co., 1850 Miner St., Des 
Plaines, Ill. 

Juno Tool Corp., 951 E. Hennipin Ave., 
Minneapolis 14, Minn. 

Jupiter Plastics, Inc., 103 Hawthorne 
Ave., Pittsfield, Mass. 

Just Plastics Inc., 256 W. 65th St., 
New York 23, N.Y. 


213 Shepherd 


New 


Emerson Ave., 


1481 S. llth St., 


K 


K B Plastics Inc., 29 A St., Ephrata, 
Wash. 

K-S-H- Plastics, Inc., Highway 30, High 
Ridge Mo. 

Kabar Mfg. Corp., 1907 White Plains 
Rd., New York 62, N.Y. 

Kage Co., 130 Hartford Rd., Manchester, 
Conn. 

Kahn, Geo. N. Co., 350 5th Ave., New 
York, N.Y. 

Kakor Industries, Inc., Yardville, N.J. 

Kalistron Inc., 1122 Dumesnil, Louis- 
ville, Ky. 

®Karlton Machinery Corp., 210 E. Ohio 

St. Chicago 11, Ill. 

Kassel Export Co., 
New York 4, N.Y. 

Kaumagraph Co., 14th & Poplar Sts., 
Wilmington 99, Del. 

Kay Fries Chemicals, Inc., 180 Madison 
Ave., New York 16, N.Y. 

Kaye Plastics Corp., P.O. Box 1149, 
New Brunswick, N.J. 

Kaye-Tex Mfg. Corp., 110 E. 23rd St., 
New York 10, N.Y. 


9-11 Broadway, 


@ Indicates Advertiser, 


Kaye-Tex Mfg. Corp., 4407 S. Broad 
St., Yardville, N.J. 

Keck, Henry Associates, 660 S. Fair 
Oaks Ave., Pasadena 2, Calif. 

Keepsake Shops, 48th St. Station, 
Union City, N.J. 

Kehr Products Co., 401 N. Broad St., 
Phila. 8, Pa. 

Kel-Min Co., The, Middlefield, Ohio 

Keller Products, Inc., 3099 Vine Court, 
Cleveland 13, Ohio 

Keller Products, Inc., 41 Union St., 
Manchester, N.H. 

Kellering, Victor, Inc., 955 E. 5lst St., 
Bklyn 3, N.Y. 

Kellogg Div., American Brake Shoe Co., 
97 Humboldt & Coventry, Rochester 
& Hee 

Kellogg, M. W. Co., The, P.O. Box 469, 
Jersey City 3, N.J. 

Kelly, George A., 215 East Main St., 
Fredericktown, Mo. 

Kemtek Corp., 206 Sylvan Ave., New- 
ark 4, N.J. 

Kendall Co., The, 309 W. Jackson Blvd., 
Chicago, 6, Ill. 

Kenly Co., Terre Haute, Ind, 

Kennedy, R. J. Co., 820 San Mateo 
Ave., San Bruno, Calif. 

Kennerly-Spratling Inc., 

Berkeley 10, Calif. 

Kerly Co., l001-N. 
Haute, Ind. 

Kenrich Corp., 57-02 48th St., Maspeth 
78, N.Y. 

Kent Cliff Laboratories, Div., Torsion 
Balance Co., The, Monhegan St., 
Clifton, N.J. 

Kent Plastics Corp., 1528 N. 
Ave., Evansville 10, Ind. 

@ Kentucky Color & Chemical Co., 600 
N. 34th St., Louisville 12, Ky. 

® Keolyn Plastics, Inc., 2731 N. 
Chicago 39, Ill. 

Kerr, Alexander H. & Co., Inc., 3440 
Wilshire Blvd., Los Angeles 5, Calif. 

Kerr Industries, 105 W. Spazier St., 
Burbank, Calif. 

Kerr, R. W. Plastic Co., 220 Burlington 
Ave., S, Hastings, Nebr, ‘ 
Kerrco Products, 435 N. 6lst St., 

Lincoln 7, Nebr. 

Kesich Mfg. Co., Inc., 
Ave., Pitman 3, N.J. 

Kessler Chemical Co., Inc., State Rd. 
& Cottman Ave., Philadelphia 35, Pa. 

Ketchpel Engineering Co., 1401-05 
Palisade Ave., W. Englewood, N.J. 

Keuffel & Esser Co., 300 Adams St., 
Hoboken, N.J. 

Keyes Fibre Co., Upper College Ave., 
Waterville 17, Me. 

Keyes Fibre Sales Co., 420 Lexington 
Ave., New York 17, N.Y. 

Keystone Brass Works, Inc., Applied 
Plastics Div., 1102 W. 12th St., Erie, 
Pa. 

Keystone Packaging Service, 
Washington St., Easton, Pa. 
Keystone Plastic Engineering Co., 
1272 N. Wood St., Chicago 22, Ill. 
Keystone Refining Co., Inc., 4821-31 
Garden St., Philadelphia 37, Pa. 
®@Killion Tool & Mfg. Co., 56 Depot St., 

Verona, N.J. 

Kimberly-Clark Corp., Technical Papers 
Div., Neenah, Wis. 

Kindt-Collins Co., 12651 Elmwood Ave., 
Cleveland 11, Ohio 

King Designers, 13118 W. Chicago Ave., 
Detroit 28, Mich. 

@King Machine Tools Div., American 
Steel Foundries, 1177 Tennessee 
Ave., Cincinnati 29, Ohio 


1456-4th St., 
10th St., 
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Fulton 


ulaski, 
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®@ Koppers 


®@ Kramer, 


@ Kingman, E. B. Co., 96 Exchange St., 

Leominster, Mass. 

Kingsbacker-Murphy Co., 6245 Lexing- 
ton Ave., Hollywood 38, Calif. 

@ Kingsley Stamping Machine Co., 850 

Cahuenga Blvd., Hollywood 38, Calif. 

Kirk, F. J. Molding Co., Inc., 140 
Brook, Clinton, Mass, 

Kirk-Blum Mfg. Co., 2838 Spring Grove 
Ave., Cincinnati 25, Ohio 

Kirn, G. C. Sign Co., 2737 Washington 
Ave., St. Louis 3, Mo. 

Klauder, Weldon & Giles Co., Adams & 
Heipey Sts., Phila. Pa. 

Kleen-Stik Products Inc., 
Wilson Ave., Chicago 31, Ill. 

Kleestron Ltd., West Halkin St., London 
S.W. 1, Eng. 

Kleinzway, Inc., Engineering Div., S. 
Oakley Ave. at 49th St., Chicago 9, 
Ill. 


7300 W. 


Klingrose Div., American Type Founders 
Sales Corp., Elizabeth, N.J. 

Klise Mfg. Co., 50 Cottage Grove St., 
Grand Rapids 2, Mich. 

Klisey Engineering Company, 4407 
Union Pacific Avenue, Los Angeles 
23, Calif. 

Klug Eng. Service, 216 S. Mansfield 
Ave., Los Angeles, Calif. 

Knoedler Chemical Co., 651 High St., 
Lancaster, Pa. 

Knuth Eng. Co., 2617 N. St. 
Ave., Chicago 47, Ill. 

Koch Mfg. Co., 319 W. Main St., Jack- 
son, Mo. 

Kogan, Belle Associates, 145 E. 35th 
St., New York 1, N.Y. 

Kohnstamm, H. & Co., Ine., 87 Park 
Pl., New York 7, N.Y. 

Kolker Chemical Corp., 600 Doremus 
Ave., Newark 5, N.J. 

Koller Craft Plastic Products, 
Fenton, Mo. 

Co., Inc., Chemical Div., 
Koppers Bldg., Pittsburgh 19, Pa. 

Kopplin Molding Corp., 1440 Blair Ave., 
St. Louis 6, Mo. 

Korris Products, Inc., 4400 Lawndale 
Ave., Lyons, Ill. 
Kraissel Co., Ine., 
Hackensack, N. J. 
Kraloy Plastic Pipe Co., 4710 E. Wash- 

ington Blvd., Los Angeles 22, Calif. 

H. W. Co., Ins., 120-30 Ja- 
maica Ave., Richmond Hill 16, N.Y. 

Kreid!| Chemico-Physical Co., The, &1 
E. State St., Columbus 15, Ohio 


Louis 


Inc., 


Williams Ave., 


@Krieger Color & Chemical Co., Inc., 


6531 Santa Monica Blvd., Los Angeles 
38, Calif. 
Krumhaor Chemicals,  Inc., 
Jacobus Ave., S. Kearny, N. J. 
Krylon, Inc., 18 W. Airy St., Norristown, 
Pa. 
KuhIman Plastics Co., Inc., 
Gardner Ave., Kansas City, Mo. 
@Kuhn & Jacob Molding & Tool Co., 
1200 Southard St., Trenton 8, N.J. 
Kulite Tungsten Co., 723 Sip St., Union 
City, N.J. 
Kunst, John Co., The, 41 Murray St., 
New York 7 
®@ Kurz-Kasch 


23-30 


3734 


_* 

Inc., 1421 S. Broadway 
Dayton 1, Ohio 

Kusan, Inc., 2716 Franklin Rd., Nash- 
ville, Tenn 

Kwik-Mold Plastic Corp., 247 W. 67th 
St., New York 23, N.Y. 


L 


LOF Glass Fibres Co., 
Ave., Toledo 2, Ohio 
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L & P Tool Co., 4354 Hamilton Ave., 
Cincinnati, Ohio 

La Rose, W. T. & Associates, 
Troy, N.Y. 
Labelon Tape Co., Inc., 450 Atlantic 
Ave., Rochester 9, N.Y. 
Lacquer Specialties, Inc., 
Ave. P, Newark, N.J. 

Lacrinoid Products Ltd., Stafford Ave., 
Gidea Park, Essex, England 

Lafayette Saw & Knife Co., 85 Guernsey 
St., Brooklyn 22, N.Y. 

Lake Chemical Co., 3052 W. 

Ave., Chicago 12, Ill. 

@Llake Erie Sestanesien Corp., 869 
Woodward Ave., Buffalo 17, N.Y. 

Lake Erie Plastics Co., 140 Woodbury 
St., Elyria, Ohio 

Lamex Chemical Corp., 
Ave., Manchester, N.H. 

Lami-Plast Products Co., 4619 Wishart 
Blvd., Tampa, Florida 

Lamicell Engineering Co., 122-128 
W. 10th St., Baxter Springs, Kansas 

Laminate Industries, = 923 Old 
Nepperhan Ave., Yonkers, N.Y. 

Laminated Fiberglass Corp. of America, 
120 Broadway, New York 5, N.Y. 

Laminated Sheet Products Corp., 449 
Neponset, St., Norwood, Mass, 

®@ Laminations, Inc., 1008 S. Irving Ave., 
Scranton, Pa. 

Lami-plast Products Co., 4701 Wishart 
Blvd., Tampa 3, Fla. 

Lamson Corp., Syracuse l, N.Y. 

Landers-Segal Color Co., 78 Delavan 
St., Brooklyn 31, N.Y. 

Lane J. H. & Co., Inc., 250 W. 57th 
St., New York 19, N.Y. 
Lanly Co., The, 750 Prospect Ave., 
Cleveland 15, Ohio 
Lapcor Plastics, Inc., 
St., Manitowoc, Wis. 
“ones Mfg. Co., 3056 Davison Rd., 
,apecr, Mich. 

Lapin Products, Inc., 164 Delancy St., 
Newark, N.J. 

@Lare Products, Inc., Box 327, Amster- 
dam, N.Y. 

Latrobe Steel Co., 2626 Ligonier St., 
Latrobe, Pa. 

Lautin Plastics, Inc., 2004 McDonald 
Ave., Brooklyn 23, N.Y. 


Inc., 


249-263 


Carroll 


One Sundial 


2214 Franklin 


Lavorazione Materie Pilastiche, Nico- 
mede Bianehi 72, Torino, Italy 
Lawrence Adhesive & Chemical Co., 


Inc., 19S, Canal St., Lawrence, Mass. 
Lawrence Process Co., 1 Clark St., 
North Andover, Mass. 
Lawson, E. P. Co., Inc., 426 W. 33rd 
St., New York 1, N.Y. 


@Lawton, C. A. Co., 240 Broadway, 
De Pere, Wis. 
Lawtonson Plastics, Inc., P.O. Box 


No. 231, New Hyde Park, L.I., N.Y. 
Le Page’s Inc., Essex St., Gloucester, 
Mass. 
Lea Mfg. Co., The, 
Waterbury 20, Conn. 
@Leaf Plastics, Inc., 
Ave., Yonkers, N.Y. 
Lealy, The Phillip Co., 100 W. Monroe 
St., Chicago 3, Ill. 
Leathertone, Inc., 
Boston 16, Mass. 
Lebec Chemical Corp., 14066 S. Gar- 
field Ave., Paramount, Calif. 
Lee, Walter Chemical Corp., 
Seabury Ave., Bronx 61, N.Y. 
Leeds & Northrup Co., 4970 Stenton 
Ave., Philadelphia 44, Pa. 


16 Cherry Ave., 
135 Woodworth 
260 Tremont St., 
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@Lehmann, J. M. Co., Inc., Thropp, Wm. 





@Liberty Cutting Die Co., 








R. & Sons Co., Div., 550 New York 
Ave., Lyndhurst, N.J. 

Leiman Bros, Inc., 166 Christie St., 
Newark 5, N.J. 

Lembo Machine Works Inc., 
17th St., Paterson 4, N.J. 


248 E. 


@Lemmon & Snoap, 286 Bridge, N. W., 


Grand Rapids 4, Mich. 

Lenco, Inc., 350 W. Adams St., Jack- 
son, Mo. 

Leominster Tool Co., Inc., 
ney St., Leominster, Mass. 

Lermer Plastics, Inc., 502 South Ave., 
Garwood, N.J. 

Les Machines Foucher, 30 Avenue 
Jean-Jaures Arcueil (Seine), France 

Leslie Co., Grant Ave., Lyndhurst, N. J. 

Lester Engineering Co., 2711 Church 
Ave., Cleveland 13, Ohio 


272 Whit- 


@ Lester-Phoenix, Inc., 2711 Church Ave., 


Cleveland 13, Ohio 
Levey, Harold A. Laboratories, 8127-33 
Oleander St., New Orleans 18, La. 


Levin, Monte L., 501 Madison Ave., 
New York 22, N.Y. 
Levitt, Samuel, 423 W. Coulter St., 


Philadelphia 44, Pa. 

Lewis, G. B. Co., 426 Montgomery St., 
Watertown, Wis. 

Lewis J. P. Co., The, Beaver Falls, 


N.Y. 
@Lewis Welding & Engineering Corp., 


1 Interstate St., Bedford, Ohio 
39 Great 
Jones St., New York 12, N.Y. 


@Liberty Machine Co., Inc., 275 Fourth 


Ave., Paterson 4, N.J. 
Liberty Plastics Co., 

Woodstown, N.J. 
Liberty Tool, 275 4th Ave., Paterson, 


50 Grant St., 


N.J. 
@Liberty Tool & Machine Co., 18 S. 20th 


St., Irvington 11, N.J. 

Libo Plastics Co., 4677 N. 45th St., 
Milwaukee 16, Wis. 

Lignum Chemical Works, The, 37-10 
Review Ave., Long Island City 1, 
New York 

Lincoln Engineering Co., 4010 Good 
fellow Blvd., St. Louis 20, Mo. 

Lincoln Molded Plastics Corp., 13 
Marshall St., S. Norwalk, Conn. 


®Lincoln Molded Plastics, Inc., Corwin 


& Clinton Sts., Circleville, Ohio 

Lind Plastic Products Inc., 6900 N. 
Central Pk., Lincolnwood, III. 

Lindsay, John, 2475 W. 26th Ave., 
Denver 11, Col. 

Linehan & Co., 
Dallas 7, Texas 

Linley Bros. Co., 682 State St., Ex- 
tension, Bridgeport 1, Conn. 

Lippincott & Margulies, Inc., 430 Park 
Ave., New York 22, N.Y. 

Liquid Casting Systems, 125 65th St., 
West New York, N.J. 

Liquid Plastics Corp., 50-02 23rd St., 
L.I.C., N.Y. 

Lithgow Chemical Co., Div. of Rein- 
hold Engineering & Plastics Co., 
12827 E. Imperial Highway Norwalk, 
Connecticut 

Lithgow, James Co., Inc., 1313 W. 
Sepulveda, Torrence, Calif, 


2062 Irving Blvd., 


@Litzler, C. A. Co., Inc., 11621 Detroit 


Ave., Cleveland 2, Ohio 
Lockheed Aircraft Co., Burbank, Calif. 


@Lodge & Shipley Co., 3055 Colgrain 


Ave., Cincinnati, Ohio 

Loed Chemical Corp., 2068 S, Queen 
St., York, Pa. 

Loewinger Mold Engineering Co., 299 
Pacific St., B’klyn 2, N.Y. 








@ Logan Engineering Co., 4901 Lawrence 
Ave., Chicago 30, Ill. 

@Logo, Inc., 12933 S. Stony Island Ave 
Chicago 33, Ill. ; 

Loma Plastics Inc., 3000 W. Paffoy 
St., Ft. Worth, Texas 

@Lombard Governor Corp., Ashland 
Mass. , 

Lone Star Boat Mfg. Co., 1930 E. Main 
Grand Prairie, Texas : 

Lone Star Plastics Co., Inc., 104 
Roberts Cut-off Rd., Fort Worth, Texas 

Long Island Engraving Co., 120-1 
22nd Ave., College Pt. 56, N.Y. 

Long, Thomas, J., Inc., 215 Stonehing: 
Lane, Carle Pl., L.I., N.Y. 

Long-Bell Lumber Co., Longview, Wash, 

Loomis Engineering & Mfg. Co., 126 S, 
14th St., Newark 7, N.J. 

@Lor-El Co., 252 Paterson Plank Rd,, 
Jersey City 7 N.J. 

Loranger Plastics Corp., 36 Clark St,, 
Warren, Pa, 

Lord Chemical Corp., 2068 S. Queen 
St., York, Pa. 

Loven Chemical of Calif., 244 S. Pine 
St., Newhall, Calif. 

Lovick, James & Co., Ltd., 1010 &, 
Catherine St., W., Montreal 2, Quebec, 
Canada 

Loxite Sales Div., Xylos Rubber Co. 
Div., Firestone Tire & Rubber Co. 
Akron 1, Ohio 

@Lucidol Div., Wallace & Tiernan Inc., 
1740 Military Rd., Buffalo 5, N.Y. 

Ludascher, William C., 1110 Beverly 
Rd., Eddington, Pa. 

Lumar OPT. Mfg. Co., Inc., 133 S. Ter- 
race Ave., Mt. Vernon, N.Y. 

Lumelite Corp., Pawling, N.Y. 

@Luminous Resins Inc., 166 W. Washing- 
ton St., Chicago 2, Ill. 

Lumite Div., Chicopee Mills, Inc., 4 
Worth St., New York 13, N.Y. 

Lunn Laminates, Inc., Oakwood Rd. & 
W. 11th St., Huntington Station, N.Y. 

@Lupoline Automatic Polishing Equip- 
ment Corp., 99-111 Columbus Ave., 
Tuckahoe 7, N.Y. 

Luria-Cournand, Inc., Havre De Grace, 
Md. 

Lurie Plastics, Inc., 1913 Boulevard, 
Colonial Heights, Va. 

Lus-Trus Corp., 884 Railroad St, 
Ypsilanti, Mich. 

Lustra City Industries, Inc., 331-335 
Kent Ave., B’klyn. 11, N.Y. 

Luzerne Rubber Co., Muirhead Ave., 
Trenton 7, N.J. 

@Lydon Bros., Inc., 
Hackensack, N.J. 

Lynch Asbestos Co., 2939 S. Sonal Dr. 
Los Angeles 23, Calif. 

Lyntex Corp., 40 East 34 St., New 
York, N.Y. 


85 Labriskie S., 


M 


@M & N Hydraulic Press Co., 780 Rt. 3, 
Clifton, N.J. 
MCI Plastic Corp., Greenville Rd., Rd 
#1, Lakewood, N.J. 
Macbeth Corp., Little Britain Rd., New- 
burgh, N.Y. ’ 
MacDonald Mfg. Co., 550 Green, New 
Baltimore, Mich. 
MacMillin Engineering Corp., 399% 
N. 25th Ave., Schiller Park, Ill. _ 
Machine Factory & Foundry Ltd., Net 
stal, Switzerland 
Les Machines Foucher, 30 Ave Jear- 
Jourer, Arcueil, (Seine) France 
@ Mack Molding Co., Inc., Rayerson Ave, 
Wayne, N.J. 
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Modan Plastics Inc., 370 North Ave., 
Cranford, N.J. 

Mager & Gougelman, 1641 W. Carroll 
Ave., Chicago 12, Ill. 

Magic Chemical Co., 120 Crescent St., 

Brockton 2, Mass. 
Magnetic Engineering & Mfg. Co., Van 
Houten & Erie Ave., Clifton, N.J. 
@ Magnetic Pigment Div., Columbian Car- 
bon Co., 601 Cass St., Trenton 10, 
N.J. 
Maimin, H., Co., Ine., 
New York 18, N.Y. 
Main, Robert A. & Sons, Inc., 259 Pole- 
cat Rd., Paramus, N.J. 

Majestic Creations, Inc., 37-03 Wood- 
side Ave., Woodside 77, N.Y. 

Majestic Extruders, Inc., 458 W. 168th 
St., New York 32, N.Y. 

Majestic Molded Products, Inc., 845 E. 
138th St., Bronx 54, N.Y. 

Majestic Molding Co., 805 W. River Rd., 
Elyria, Ohio 

@Makray Mfg. Co., 4400 N. Harlem Ave., 
Chicago 31, Ill. 

Malco Plastics, Inc., 4100 Plastics Pl., 
Baltimore 9, Md. 

Mallinckrodt Chemical Works, 2nd & 
Mallinckrodt Sts., St. Louis 7, Mo. 

Mallory Plastics Co., 3670 Milwaukee 
Ave., Chicago 41, Ill. 

Manchester Molding Co., 
Vt. 

Manco Products, Inc., 
Rd., Melvindale, Mich. 

Manhasset Machine Co., 225 E. 
Si., Mineola, L.I., N.Y. 

Manhattan & Electronic Die Co., 37 W. 
17th St., New York, N.Y. 

Mankato Paper Box Co., 726 S. Front 
St., Mankato, Minn. 

Manne-Knowlton Insulation Co., Inc., 
416 W. 13th St., New York 14, N.Y. 
Monnesmann-Easton Plastic Products 
Co., Inc., 900 Line St., Easton, Pa. 
Manufacturer's Corp., 104 Ausdale Ave., 

Mansfield, Ohio 
Many, J. & Co., 153 Lafayette St., New 
York 13, N.Y. 

@Mapico Color Div., Columbian Carhon 
Co., 601 Cass St., Trenton 10, N.J. 
Maplewood Companies, P.O. Box 113, 

Livingston, N.J. 
Marbek, Inc., 1200 Manhattan Ave., 
B’klyn 22, N.Y. 

@Marblette Corp., The, 37-21 30th St., 
Long Island City 1, N.Y. 

®Marbon Chemical Div., Borg-Warner 

Siete 1926 W. Tenth Ave., Gary, 

nd, 


575-8th Ave., 


Manchester, 
2401 Schaefer 
2nd 


@Marco Products Dep’t., Celanese Corp. 
of ps 290 Ferry St., Newark 5, 
N.J. 


Marine Controls Lab., Dixie Plastic 
Div., 3017 N. Galvez St., New Or- 
leans, La. 

Marine Plastics, Inc., School St., Clin- 
ton, Mass. 

Markal Co., 3052 W. Carroll Ave., Chi- 
cago 12, Ill. 

Markem Machine Co., 150 Congress St., 
Keene, N.H. 

Marken Plastic Corp., 2427 E. 55th St., 
Los Angeles 58, Calif. 

Marlo Leather Products Co., 193 Bridge 
St., Brooklyn 1, N.Y. 

Marmyte Co., 500 McKinley Ave., Mun- 
delein, III. 

Marplex Co., 348 Washington St., El 
Segundo 6, Calif. 

®Morvel Engineering Co., 7227 N. Ham- 
lin Ave., Chicago 45, Ill. 


@ Indicates Advertiser. 





Maryland Plastics, Inc., 251 E. Central 
Ave., Federalsburg, Md. 

Mason's Art Plastic Sign & Display Co., 
1928-7th Ave., Seattle 1, Wash. 

Mastercraft Plastics Co., Inc., 95-01 
150th St., Jamaica 35, N.Y. 

Mastro Plastics Corp., 3040 Webster 
Ave., New York 67, N.Y. 

@Matthews, James H., 3968 Forbes St., 
Pittsburgh 13, Pa. 

®@ Mayer Refrigerating Engineers, U.S. Rt. 
202, Lincoln Park, N.J. 

Mayfair Molded Products Corp., 3700 N. 
Rose St., Franklin Park, Ill. 

@ Mayflower Electronic Devices, Inc., 20 
Industrial Ave., Little Ferry, N.J. 
Maynard Plastics Co., 49 Congress St., 

Salem, Mass. 

Mayon Plastics, 415-17th Ave. N., Hop- 
kins, Minn. 

McClarin Plastics, R.D. 1, New Oxford, 
Pa, 

McCloskey Varnish Co., 7600 State Rd., 
Philadelphia 11, Pa. 

McCutcheon, George H., 725 N. Western 
Ave., Los Angeles 29, Calif. 

McDonald Mfg. Co., 544 W. 31st St., 
Los Angeles 11, Calif. 

McInnes Steel Co., 3441 E. Main St., 
Corry, Pa. 

@McKesson & Robbins Inc., 155 E. 44th 
St., New York 16, N.Y. 
McMillan Industrial Corp., 

Ave., Ipswich, Mass. 

Mead Specialties Co., Inc., 
Knox Ave., Chicago 41, Ill. 

Meaker, John W. & Co., 118 W. First 
St., Hinsdale, Ill. 

@Mear!l Corp., The, 153 Waverly Pl., New 
York 14, N.Y. 

Mears Kane-Ofeldt, Inc., Div. of S. T. 
Johnson Co., Church Rd. Bridgeport, 
Pa. 

Mechtronics Co., 423 N. Coulter St., 
Philadelphia 11, Pa. 

Meglino, Nicholas, 241 Van Siclen Ave., 
Brooklyn, N.Y. 

Meiki Co., Ltd., 1,2-chome, Shioiricho, 
Mizuhoku, Nagoya, Japan 

Melamine Plastics Inc., 516 W. 4th St., 
Winona, Minn. 

Meldrum & Fewsmith, Inc., 1220 Huron 
Rd., Cleveland 15. Ohio 

Melin Tool Co., Inc., 3351 W. 140th St., 
Cleveland 11, Ohio 

Merad Laboratories, 1471 N. Corell 
Ave., Indianapolis, Ind. 

@Merck & Co., Inc., Lincoln Ave., Rah- 
way, N.J. 

Mercury Engineering Corp., 2100 N. 
Farwell Ave., Milwaukee 2, Wis. 

Mercury Heat Sealing Equip. Co., 2601- 
21 N. Howard St., Philadelphia 33, 
Pa. 

@Mercury Industries, Inc., 365 Broadway, 
Hillsdale, N.J. 

Mereen Johnson Machine Co., 4401 N. 
Lyndale, Minneapolis 12, Minn. 

Meriden Molded Plastics, Inc., 25 Me- 
chanic St., Meriden, Conn. 

Meridian Plastics, Inc., 8th & Glass 
Sts., Byesville, Ohio 

Merix Chemical Co., 1021 E. 55th St., 
Chicago 15, Ill. 

Merritt-Solem Div., Solem Machine Co., 
12@ S. Niagara St., Lockport, N.Y. 
Mesa Plastics Co., 11751 Mississippi 

Ave., Los Angeles 25, Calif. 

Metal Film Co., Inc., 40 Worth St., New 
York 13, N.Y. 

Metal Specialty Co., Este Ave & B. & 
oO. PE. Cincinnati 32, Ohio 

@Metal & Thermit Corp., 100 E. 42nd St., 
New York 17, N.Y. 


Brownville 


4114 N. 


Metalart Co., The, 166 Valley St., Provi- 
dence 9, R.I. 

Metallic Plastics Corp., 27-10 44th 
Drive, Long Island City 1, N.Y. 

Metallized Products Co., 29 Knight St., 
Norwalk, Conn. 

Metallizing Engineering Co., Inc., 1101 
Prospect Ave., Westbury, N.Y. 

Metalmasters, Inc., 5292 N. W. Highway, 
Chicago 30, Ill. 

Metalmold Forming Co., 53 Greene St., 
New York 13, N.Y. 

® Metals Disintegrating Co., Inc., Pulver- 
izing Machinery Div., 30 Chatham 
Rd., Summit, N.J. 

Metaplast Process Inc., 34-51 56th St., 
Woodside 77, N.Y. 

Metasap Chemical Co., 
Sts., Harrison, N.J. 
Metcalf, George T., 31 Canal St., Provi- 
dence, R.I. 
Meyercord Co., 5 
cago 44, Ill. 
Mica Corp., The, 4031 Elenda St., Cul- 

ver City, Calif. 

Micarta Div., Westinghouse 
Corp., Trafford, Pa. 

®Michigan Chrome & Chemical Co., 8615 
Grinnell Ave., Detroit 13, Mich. 

Michigan Fiber-Glas Sales, 18621 E. 
Nine Mile Rd., E. Detroit, Mich. 

Michigan Molded Plastics, Inc., 793] 
“GC” St., Dexter, Mich. 

Michigan Oven Co., 415 Brainard, De- 
troit 1, Mich. 

Michigan Panelyte Molded Plastics, 
Inc., ‘*G” and Baker Rd., Dexter 1, 
Mich. 

@Michigan Plastic Products, Inc., Rob- 
bins Rd., Grand Haven, Mich. 

@ Mico Instrument Co., 80 Trowgridge St., 
Cambridge 38. Mass. 

Micro Mold, Inc., 185 
Leominster, Mass. 

Micro-Wire Stranding Co., 252 Chestnut 
St., Passaic, N.J. 

®@ Microcell Limited, 56 Kingsway, London, 
WC2, England 

Micron Plastics Corp., 640 Dean St., 
Brooklyn 38, N.Y. 

@ Micron Specialties Co., 4253 W. Fuller- 
ton Ave., Chicago 39, Ill. 

Mid-American Plastics, Inc., 2394 Canal 
Rd., Cleveland 13, Ohio 

Mid States Gummed Paper Co., 2515 S. 
Damen Ave., Chicago, Ill. 

Midland Adhesive & Chemical Corp., 
2600 Goodrich, Ferndale 20, Mich. 
Midland Coatings, Inc., 13 Main St., 

N.E., Minneapolis 13, Minn. 

@Midland Die & Engraving Co., Div. of 
Prex Corp., Belmont Ave. & Wolf Rd., 
Franklin Park, III. 

Midland Insustrial FinsishesCo., FE. 
Water St., Waukegan, [Il 

Midland Plastics, Inc., 227 N. Water 
St., Milwaukee 2, Wis. 

Midwest Decalcomania Co., 
State St., Chicago 5, Ill. 

@Midwest Molding & Mfg. Co., Gumee 
St., Waukegan, III. 

@Midwest Plastic Products Co., 1801 
Chicago Rd., Chicago Heights, Ill. 

Midwestern Color Works, 3134 California 
St., N.E., Minneapolis 13, Minn. 

Mildern Mfg. Co., 46 Prospect St., 
Yonkers, N.Y. 

Miller Electric Co., 120 Main St., Paw- 
tucket, R.I. 

Miller Engineering Labs., Inc., 51 Wal- 
nut St., Winona, Minn. 


Ist & Essex 


223 W. Lake St., Chi- 


Electric 


Pleasant St., 


1245 S. 


1137 





@Miller Fluid Power Co., 2040 N. Haw- 
thorne Ave., Melrose Park, III. 


Miller, Frank & Sons, 2250 W. 58th St., 


Chicago 36, Ill. 

Franklin P. & Sons, 
E. Orange, N.J. 
Warpole St., Upper 


Miller, 36 
Meadow St., 
Millington Mfg. Co., 
Sandusky, Ohio 
Millsplastic Div., 
2930 N. 
Ill. 
Milprint, Inc., 4200 N. 
waukee 1, Wis. 
@Mimosa Corp., Cardinal Div., 
Be Kas 
@ Minerals & Chemicals Corp. of America, 
Menlo Park, N.J. 
Minneapolis Plastic Molders Inc., 6451 
Lyndale Ave. S., Minneapolis 6, Minn. 
Minneapolis-Honeywell Regulator Co., 


Inc., 


Continental Can Co., 
Ashland Ave., Chicago 13, 
Holton St., Mil- 


Belton, 


2753 4th Ave. S., Minneapolis 8, Minn. 


Minnesota Mining & Mfg. Co., 900 Fau- 
quier St., St. Paul 6, Minn. 
@Minnesota Plastics Corp., 45 FE. 
land Ave., St. Paul 3, Minn. 
Mira Plastics Co., ws 50-54 Illinois 

Ave., Paterson 3, N. 

Miracle Adhesives Corp., 250 Petit Ave. 
Bellmore, L.I., N.Y. 

Mirror Plastics Co., Inc., 
St., New York 38, N.Y. 
Miskella Infra-Red Co., 

St. & Grand Ave., 

Mitchell Plastics, 
Owosso, Mich. 

Mitchell Rand Mfg. Corp., 
St., New York 7, N.Y. 

Mitchell's L. D., Plastic Studio, 501 
Pressly St., Pittsburgh 12, Pa. 

Mitts and Merrill, 1009 S. Water St., 
Saginaw, Mich. 

Mobay Chemical Co., 1901 S. 2nd St., 
St. Louis 4, Mo. 

Mobile Plastics Div., Carlisle Corp., 
P.O. Box 72, 1754 Telegraph Rd., 
Mobile, Ala. 

Modern Art gy Co., 
St., Woodside 77, N.Y. 

Modern Molders, 
Kenilworth, N.J. 

Modern Plastic Co., 4641 Pacific Blvd., 
Los Angeles 58, Calif. 

@Modern Plastic Machinery Corp., 
Union St., Lodi, N.J. 

@®Modern Plastics, 4000 N.W. 29th St., 
Miami 42, Fla. 

Moder Plastics Corp., 489 N. Shore 
Dr., Benton Harbor, Mich. 

Modern Tool & Die Co., Inc., 11 Spruce 
St., Leominster, Mass. 

@Modigliani Glass Fibers, Inc., 
42nd St., New York 36, N.Y. 

Mojave Die & Engraving, 5729 S. Hoover 
St., Los Angeles 37, Calif. 

Mol-Rez, Div. of American Petrochemi- 
cal Corp., 3143 California St., N.E., 
Minneapolis 18, Minn. 

Mold Polishing eee 42 Hamburg 
Turnpike, Riverdale, N 

<— Rite Plastics = ™ 502 North First 

Cambridge, Ohio 

Meldevett hr 4, rs 1505 W. 41st St., 
more ll, 

Molded Fite Glass Body Co., 4601 
Benefit Ave., Ashtabula, Ohio 

Molded emg Glass Sheet Co., Ashta- 
bula, Ohi 

Molded Fiberglass Co., 4601 Benefit 
Ave., Ashtabula, Ohio 

Molded Fiberglass Tray Co., E. 
St., Linesville, Pa. 

Molded Industrial Plastics, Inc., 
12th Ave., Whitestone 57, N.Y. 


@ Indicates Advertiser, 
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®@ Morat Gravure Corp., 


®@Muehlistein, H. & Co., Inc., 60 E. 


Molded Insulation Co., 335 E. Price 
St., Philadelphia 44, Pa. 
Molded Products Co., Inc., 2820 N. Syl- 
vania, Ft. Worth 11, Texas 
® Molded Products, Div. of Admiral Corp., 
Washington S. & Creamery Rds.. West 
Chicago, Ill. 
Molded Resin Fiber Co., 4401 Benefit 
Ave., Ashtabula, Ohio 
Molding Corp. of America, Inc., 58 Wey- 
bosset St., Providence, 
Moldmakers, Inc., 323 W. 5th St., 


Moldrite Products Co., 
St., Providence 6, R.I. 
Molex Products Co., 9515 Southview 
Ave., Brookfield, Ill. 
Monaplastics, Inc., Route 7, George 
town, Conn. 
Monite Waterproof Glue Co., 1113 Mon- 
ite Bldg., Minneapolis 11, Minn. 
®Mono-Sol Corp., 407 County Line Rd., 
Gary, Ind. 
Monogram of Calif., 2500 18th St., 
Francisco 10, Calif. 
Monrovia Plastic Co., Inc., 904 South 
Alta Vista Ave., Monrovia, Calif. 
®@ Monsanto Chemical Co., Organic Chemi- 
cals Div., 800 N. 12th St., St. Louis 
18, Mo, 
®Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 
@Monsanto-Kasei Chemical Co., No. 4,2 
Chome, Marunouchi, Tokyo, Japan 
Montan Export, Inc., 17 Battery PI., 
New York 4, N.Y. 
Montecantini, Via 
Italy 

Montrose Chemical Co., 
Newark 5, N.J. 

Moore Plastics, 330 Melrose Pl. 
Antonio 9, Texas 

Moore, Samuel & Co., Main & Orchard 
Sts., Mantua, Ohio 


Peru, 


The, 171-8th 


San 


Turati 18, Milano, 


120 Lister Ave., 


San 


Holyoke, Mass, 
Morgan Plastics, 116-16th Ave. N., 
Nashville, Tenn. 
®@ Morningstar Corp., The, 156 Sixth St., 
Cambridge 42, Mass. 
Morningstar —_ Inc., Paisley Prod- 
ucts Div., 30 W. 5lst St., New York 
19, N.Y. 
Morrell, George Corp., 1355 W. Sherman 
Ave., Muskegon Heights, Mich. 
Morse Mfg. Co., Inc., 727 W. Manlius St., 
E. Syracuse, N.Y. 
Morton-Withers Chemical Co., 2110 High 
Point Rd., Greensboro, N.C 


@ Mosinee Paper Mills Co., Mosinee, Wis. 
@Moslo Machinery Co., 


2443 Prospect 
Ave., Cleveland 15, Ohio 

Motson, Frank J., Co., 1717 Bethlehem 
Pike, Flourtown, Pa. 

Moulding Corp. of America, 53 Crosby 
St., New York 12, N.Y. 

Mount Hope Machinery Co., 15 Fifth 
St., Taunton, Mass 

Mt. Vernon Mills, Mercantile Trust Bldg., 
Baltimore, Md., 

Mowat, Geo. R., 
York, N.Y. 


24 W. 40th St., New 


42nd 
St., New York 17, N.Y. 

Mueller, Ernest, 125 N. Detroit St., Los 
Angeles 36, Calif. 

Mullican Co., The, 310 W. Liberty St., 
Louisville 2, Ky. 

Multi-Craft, Inc., o105 N.E. Union Ave., 
Portland 11, Ore. 

Multiplastics, Div., Curd Enterprises, 
Inc., 770 Factory Rd., Addison, III. 
— lastics, Inc., 4155 S. Cherry St., 

allingford, Conn. 
A Co., The, Verplanck, N.Y. 


@National Polymer Products, Inc., 


Munray Products, Inc., 12400 Cross 
brun Ave., Cleveland 11, Ohio 

Munton Mfg. Co., 9400 Belmont 
Franklin Park, Ill. 

Murdoch, Colin D., 718 First Ave., § 
Leandro, Calif. 

Murray Corp., 11 W. Pennsylvania Ave., 
Towson 4, Md. 

Murray Plastics Co., 26 Cottage St, 
Poughkeepsie, N.Y 

Murray Products, Inc., Div. of Poly. 
Cycle Products Co., 12500 Cross 
burn Ave., Cleveland 11, Ohio 

Mutual Plastic Mold Co., 5141 Firestone 
Pl., South Gate, Calif. 

@ Mycalex Corp. of America, 

Blvd., Clifton, N.J. 

Myler Plastics Corp., 92 Bishop St,. 
Jersey City 4, N.J. 


Ave., 


125 Clifton 


N 


@NRC Equipment Corp., 160 Charlemont 
St., Newton 61, Mass. 

Naken, William, 1107 S. 
Los Angeles 19, Calif. 

Nalle Plastics, Inc., 108 W. 
Austin 1, Texas 

Name Plate Products Co., Longshore 
Vandike Sts., Philadelphia, Pa. 

Narmco Resins & Coatings, Co., 
Victoria St., Costa Mesa, Calif. 

Nas-Kay Industries, S.E. Corner 55th 
& Wyaulsing Ave., Philadelphia, Pa, 

Nash, Ben, 15 Gramercy Park, New 
York 3, N.Y. 

Nash Engineering Co., The, S. Norwalk, 
Conn. 

@®Nash, J. M. Co., 
waukee 45, Wis. 

National Adhesives Div., National Starch 
Products, Inc., 270 Madison Ave., 
New York 16, N.Y. 

@National Aniline Div., Allied Chem. & 
Dye Corp., 40 Rector St., New York 
6, N.Y 

National Automatic Tool Co., Inc., S. 
7th & North Sts., Richmond, Ind. 

National Automotive Fibres Inc., 185] 
E. State St., Trenton, N.J. 

National Casein Co., 601 W. 80th, Chi- 
cago 20, Ill. 

National Cylinder Gas Co., Girdler Co., 
The, Div., Thermix Div., 224 E. 
Broadway, Louisville, Ky. 

@National Distillers Products Corp., 
United States Industrial Chemicals 
Co., Div., 120 Broadway, New York 
‘, Biz. 

National Electrical Mfrs. Assoc., 
E. 44th St., New York 17, N.Y. 
National Lead Co., 111 Broadway, New 

York 6, N.Y. 

National Lead Co., Research Labs., 
105 York St., Bklyn, N.Y. 

National Lock Co., 1902 7th St., 
ford, Ill. 

National Petro Chemicals Corp., 
Broadway, New York, N.Y. 

National Plainfield Corp., Plainfield, 
Conn. 

@National Plastic Products Co., The, 
Odenton, Md. 

National Plastics, Inc., 2326-2330 Mc 
Calla Ave., Knoxville, Tenn. 


Burnside Ave,, 


2nd St., 


600 


2360 N. 30th St., Mil- 


155 


Rock- 
120 


125 
N. 4th St., Reading, Pa. 

Nationai Research Corp., 160 Charle 
mont, Newton Highlands 61, Mass. 


@National Rubber Machinery Co. -, 47 W. 


Exchange St., Akron 8, Ohio 
National Vasuum Molding Corp., 923 
Old Nepperhan Ave., Yonkers, N.Y 





y, New 
Labs., 
Rock- 
120 


nfield, 





National Vacuum Platers, Inc., 2635 E. 
Hagert St., Philadelphia 25, Pa. 

@National Vulcanized Fibre Co., Mary- 
land Ave. & Beech St., Wilmington, 
Del. 
ional Vulcanized Fiber Co., Fiber 

~e Mfg. Co. Div., 1718 Girard 
Trust Bldg., Phila. 2, Pa. 

Natvar Corp., 211 Randolph Ave., Wood- 
bridge, N.J. 

@ Naugatuck Chemical, Div. United States 
Rubber Co., 203 Elm St., Naugatuck, 
Conn. 

Novarm Chemical Co., 
Blvd., Maywood, Calif. 

Naz-Dar Co., 461 Milwaukee Ave., Chi- 
cago 10, Ill. 

Nebraska Plastics Inc., Cozad, Nebr. 

@Negri, Bossi & Co., Corso Magenta 44, 

Milano, Italy 

Neptune Meter Co., 19 W. 50th St., New 
York 20, N.Y. 

Nering’s Plastics, 3982 Broadway, Gary, 
Ind. 

Nesbit Industries, Inc., 1823 Milwaukee 
Ave., Chicago 47, Ill. 

Nattleton, W. O. & Associates, 54 Water 
St., Guilford, Conn. 

Neville Chemical Co., Neville Island 
Pittsburgh 25, Pa. 

New England Engineering & Mfg. Co., 
6 Baxter St., Worcester 2, Mass. 

New England Laboratories, County Rd., 
Ipswich, Mass. 

New England Lacquer Co., King Philip 
Rd., Providence 14, R.I. 

@New England Laminates Co., Inc., 16 
Dyke Lane, Stamford, Conn. 

New England Plastics Corp., 169 Elm 
St., Waltham 54, Mass. 
New England Spectrochemical Labs., 
County Rd., Ipswich, Mass. 
New England Tool Co., 64 Floral St., 
Taunton, Mass. 
®@New Hermes Engraving Machine Corp., 
3-19 University Pl., New York 3, 
RF 
New Jersey Pulverizing Co., 
Ave., New York, N.Y. 
New Jersey Zinc Co., The, 160 Front 
St., New York 38, N.Y. 
New Plastic Corp., 1026 N. Sycamore 
Ave., Los Angeles 38, Calif. 
New York Quinine & Chemical Works, 
Inc., The, 50 Church St., New York 
8, N.Y. 

@Newark Die Co., 24 Scott St., Newark, 

N.J 


5318 Atlantic 


450 7th 


@Newark Die Hobbing & Casting Co., 
20 Scott St., Newark 2, N.J 
Newark Paraffine & Parchment Paper 
Co., 50 Jelliff Ave., Newark 8, N.J. 
Newark Plastics Printers Co., 27 E. 
33rd St., Paterson, N.J. 
®Newbury Industries, 2030 Munn Rd., 
Newbury, Ohio 
Newcraft Mfg. Corp., 3-01 27th Ave., 
Long Island City 2, N.Y. 
Newport Industries, Inc., 230 Park Ave., 
New York 17, N.Y. 
Newport Plastics Corp., North Ave., 
Newport, N.J. 
Niagara Alkali Co., 60 E. 42nd St., 
New York 17, N.Y. 
@Niagara Machine & Tool Works, 637- 
697 Northland Ave., Buffalo 11, N.Y. 
Niagara Plastics Co., Inc., Rd. #3, 
Edinboro Rd., Erie, Pa. 
Nichols Products Co., 325 W.. Main St., 
Moorestown, N.J. 
Niles Corp., 2827 Dixie Way North, 
South Bend 17, Ind. 


ndicates Advertiser, 


Niles-Bement-Pond Co., Pratt & Whit- 
ney Div., Charter Oak Blvd., West 


Hartford 1, Conn. 
@ Nixon Nitration Works, Nixon, N.J. 
Nopco Chemical Co., Stier St., Harrison, 
N.J. 
Norco Plastic Inc., 3888 N. Fratney 
St., Milwaukee 12, Wis. 
~—- Corp., 18 Spruce St., Nutley 10, 


Nordic Plastics Corp., 383 Douglass 
St., B’klyn 17, N.Y. 
Norman, Emile, Big Sur, Calif. 
North American Asbestos Corp., 141 
W. Jackson Blvd., Chicago 4, Ill. 
North American Electric Lamp Co., 
1520 N. 13th St., St. Louis 6, Mo. 
North East Laminates, Inc., 51 Osgood 
St., Methuen, Mass, 
Northeastern Plastics Inc., 215 A St., 
Boston 10, Mass. 
®@ Northern Industrial Chemical Co., 7 El- 
kins St., Boston 27, Mass 
Northern Plastics Corp., 2nd Market St., 
La Crosse, Wis. 
Northwest Plastic Industries, 2040-15th 
Ave., Seattle 4, Wash. 
Northwest Plastics, Inc., 65 E. Plato, 
St. Paul 1, Minn. 
Norton, Arthur J., R.F.D. 1, Box 581, 
Vashon, Wash. 
Norton Co., 1 New Bond St., Worcester 
6, Mass. 
@Norton Laboratories, Inc., 520 Mill St., 
Lockport, N.Y. 
Nosco Piectice, Inc., 1701 Gaskell Ave., 
Erie, Pa. 
Nova Chemical Corp., 153 Waverly P1., 
New York 14, N.Y. 
Novelty Bias Binding Co., 181 Spencer 
Ave., Chelsea 50, Mass. 
Nu-Engineering, Inc., 1515 Bonner Ave., 
Ferndale 20, Mich. 
Nu-Way Sash & Screen Mfg. Co., 20455 
Van Born Rd., Dearbom, Mich. 
Numa Plastics Corp., 221 E. 38th St., 
New York 16, N.Y 
Nuodex Products Co., Inc., 342 Madi- 
son Ave., New York 17, N.Y. 
Nureco, Inc., 1100 Pontiac Ave., Cran- 
ston 10, R.I. 
@Nutmeg Chrome Corp., 111 
Ave., W. Hartford, Conn. 
Nytef Plastics Inc., 214 Front St., S. 
Plainfield, N.J. 


Vanderbilt 


e) 


OMCO Mold Co., Drawer 68, Fremont, 
Ind. 

Oak Engineering Co., Inc., 110 Mon- 
mouth St., Gloucester City, N.J. 

Oakite Products, Inc., 46D Rector St., 
New York 6, N.Y. 

Oakley Die & Mfg. Co., Inc., 
Brazee St., Cincinnati 9, Ohio 

O'Connell, Daniel C. Assoc., 70 E. 
45th St., New York 17, N.Y. 

Ohio Adhesives Corp., Maple Ave. Ext., 
New Philadelphia, Ohio 

Ohio Sealer & Chemical Corp., P.O. 
Box 95, Brookville, Ohio 

®@Ohio-Apex Div., F.M.C., Nitro, W. Va. 

Oilgear Co., The, 1560 W. Pierce, Mil- 
waukee 4, Wis. 

Olin Mathieson Chemical Corp., Film 
Div., 655 Madison Ave., New York 
21, N.Y. 

Oliver Corp., A. B. Farquhar, Div., 
142 N. Duke St., York, Pa. 

Olsen, Tinius, Testing Machine Co., 
Easton Rd., Willow Grove, Pa. 

@Olsenmark Corp., 124 White St., New 
York 13, N.Y. 
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Olympic Plastics Co., Inc., 3471 S. La 
Cienega Blvd., Los Angeles 16, Calif. 
Omaha Plastics Co., 1470 S. 16th St., 
Omaha 8, Nebr. 
Omco Plastic Mold, Freemont, Ind. 
@Omni Products Corp., 460 Fourth Ave., 
New York 16, N.Y. 

Omohundro Co., Paul, 15506 S. Lake- 
wood Blvd., P.O. B. 696, Paramount, 
Calif. 

O'Neil-Irwin Mfg. Co., 679-8th Ave., 
Lake City, Minn. 

Onsrud Machine Works, Inc., 
Palmer St., Chicago 47, III. 

Ontario Plastics Inc., 2503 Dewey Ave., 
Rochester 13, N.Y. 

Onyx Oil & Chemical Co., Warren & 
Morris Sts., Jersey City, N.J. 

Onyx Oils & Resins, Inc., 125 Broad 
St., New York 4, N.Y. 

Oppenheimer Corp., 578 Exchange St., 
Buffalo 10, N.Y. 

Optical Film Engineering Co., 2731-37 
N. 6th St., Phila. 33, Pa. 

@Orange Products, Inc., 554 Mitchell, 
Orange, N.J. 

Orange Roller Bearing Co., Inc., 558 
Main St., Orange, N.J. 

Orchard Industries, Inc., 701 W. ‘State 
St., Hastings, Mich. 

Original Plastics, Inc., 529-531 54th 
St., West New York, N.J. 

Orma Corp., 10400 Tucker St., Belts- 
ville, Md. 

Ormond Mfg. Co., Inc., 
Ave., Union City, N.J. 

Orna Plastics Co., 8583 Venice Blvd., 
Los Angeles 34, Calif. 

Oronite Chemical Co., 
San Francisco 4, Calif. 

Osborn, C. J. Co., 1301 W. Blancke 
St., Linden, N.J. 

O'Sullivan Rubber Corp., P.O. Box 603, 
Valley Pike, Winchester, Va. 

Ott, J. M. P., Mfg. Co., Inc., 87 Sabin 
St., Pawtucket, R.I. 

Owens-Corning Fiberglas Corp., 598 
Madison Ave., New York 22, N.Y. 

Owens-Corning Fiberglas Corp., Tex- 
tile Products Div., 16 FE. 56th St., 
New York 22, N.Y. 

@0wens-lIilinois Co., Closure & Plastics 
Div., P.O. Box 1035-1036, Toledo 1, 
Ohio 


3910 W. 


3325 Hudson 


200 Bush St., 


P 


P & H Enterprises, 
New York 23, N.Y. 

P. M. S. Co., The, 
Cleveland 14, Ohio 

P-V-A- Industries, 224 E. 
New York 16, N.Y. 

Pace, F. D. Co., 69-73 Scribner N. W., 
Grand Rapids 4, Mich. 

Pacific Plasti-Fab Corp., 1001 Varian 
St., San Carlos, Calif. 

Pacific Plastics Co., 707 Lander St., 
Seattle 4, Wash. 

Pacific Plastics Co., Inc., 
Pl., Seattle, Wash. 

Package Machinery Co., EF. 
meadow, Mass. 

Pacific Plasti-Fab Corp., 100] Varian 
St., San Carlos, Calif. 

Packless Metal Hose, Inc., 730 S. 
Columbus Ave., Mt. Vernon, N.Y. 

Paisley Products, Inc., Div., Morning- 
star Nicol, Inc., 630 W. 5Slst St., 
New York 19, N.Y. 

Palfy Die-Mold Co., The, 2900 Brad- 
well Ave., Cleveland 9, Ohio 

Palmer, Homer W. & Co., 515 N. Hal- 
stead St., Chicago 22, Ill. 


121 W. 64th St., 
1071 Power Ave., 


38th St., 


2724-6th 


Long- 
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Palmer Scott & Co., Inc., Foot of Logan, 
New Bedford, Mass, 
Palnut Co., The, 33 Glen Rd., Mountain- 
side, N.J. 
Pan American Chemicals Corp., 
5th Ave., New York 17, N.Y. 
Pan Laminates, Inc., 441 
Ave., New York 22, N.Y. 
Panama-Beaver, 2633 Touhy 
Chicago, Ill. 
Panelyte Div., St. Regis Paper Co., 
150 E. 42nd St., New York, N.Y. 
Pangborn Corp., 640 Pangborn Blvd., 
Hagerstown, Md. 
Pantasote Co., The, 415 Madison Ave., 
New York 17, N.Y. 
@ Pantex Manufacturing Corp., 521 Roose- 
velt Ave., Central Falls, R.I. 


555 
Madison 


Ave. Py 


Paper Converting Machine Co., 601 
a St., Green Bay, Wis. 
Paper roducts Development Corp., 


453 W. 17th St., New York, N.Y. 
Paragon Imprinting Co., 53 E. 10th St., 
New York 3, N.Y. 
@Paragon Molding Co., 

St., Melrose Pk., Ill. 

Paragon Plastic Corp., 295 Lafayette 
St., New York, N.Y. 

Parcher, James H. & Associates, 219 
North Broad St., Phila. 7, Pa. 

Parcloid Chemical Co., 31 Cross Ave., 
Mildand Park, N.J. 

Park Plastics Co., 
Linden, N.J. 

Parke, Norman Co., 7 Springfield Ave., 
Chicopee, Mass, 

Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio 

Parker-Hartford Corp., The, 650 Frank- 
lin Ave., Hartford 1, Conn. 

Parker Mfg. Co., 1466 F., San Diego 
2, Calif. 

®@ Parker-Kalon Div., 

Transportation Corp., 
St., New York 14, N.Y. 

*Parker Stamp Works, Inc., The, 650 
Franklin Ave., Hartford 14, Conn. 

Parkway Plastics Inc., Stelton Rd., 
Newmarket, N.J. 


2412 Norwood 


940 Park Ave., 


General American 


200 Varick 


@ Parkwood Laminates, Inc., 24 Water 
St., Wakefield, Mass. 
Pasadena Hydraulics, Inc., 1433 Lid- 


combe, E] Monte, Calif. 

Patent Button Co. of Tenn., Inc., The, 
2200 Century St., Knoxville, Tenn. 
Patent Chemicals Inc., 335 McLean 

Blvd., Paterson, N. J. 
Paterson Parchment Paper Co., Bristol, 


a. 

Pathway Plastic Corp., 133 S. Terrace 
Ave., Mt. Vernon, N.Y. 

Patron Transmission Co., Inc., 129 
Grand St., New York 13, N.Y. 

Patterson Foundry & Machine Co., 
1290 St. George St., E. Liverpool, 
Ohio 

Patzig Testing Laboratories, 2215 
Ingersoll Ave., Des Moines 12, lowa 

Paxton Kellering, 57-17 79th Ave., 
Glendale 27, N.Y. 


Pearson-Berlinghof, Inc., 18 North 
State St., Newtown, Pa. 

Peat Mfg. Corp., 10700 E. Firestone 
Blvd., Norwalk, Calif. 


@Peco Machinery Sales (Westminster) 
Ltd., 28 Victoria St., London S.W. 1, 
Engl and 

Peerless Chemical Corp., Verplanck, 
Peerless Mfg. & Distributing Co., Inc., 
1315 Ellis St., Waukesha, Wis. 
Peerless Molded Plastics, Inc., 401 

Hamilton St., Toledo 2, Ohio 


@ Indicates Advertiser. 
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® Peerless 





Roll Leaf Co., Inc., 4511 
New York Ave., Union City, N.J. 

Pelican Plastics, Inc., Box 120, Homer, 
La. 

Pellon Corp., 350-5th Ave., New York 
L, N.Y. 

Pelron Corp., 7847 W. 47th St., Lyons, 
Ill. 

Pelsen Tool & Die Co., 25 Sterling 
St., Clinton, Mass. 


@Penn-Plastics Corp., Tyson & Fairhill 


Sts., Glenside, Pa. 
Pennsylvania Color & Chemical Co., 
Pine Run Rd., Doylestown, Pa. 
Pennsylvania Crusher Co., Room 1718, 
Liberty Trust Bldg., W. Chester, Pa, 
Pennsylvania Industrial Chemical Corp., 
120 State St., Clairton, Pa. 
Pennsylvania Plastic Co., 3231 Spring 
Garden Ave., Pittsburgh 12, Pa. 
Pennsylvania Pump & Compressor Co., 
Easton, Pa. 
Pennsylvania Refining Co., 
Lisbon Rd., Cleveland 4, Ohio 
Pennsylvania Salt Mfg. Co., Industrial 
Div., 3 Penn Center Plaza, Phila- 
delphia 2, Pa. 
Penola Oil Co., 14300 
Rd., W., Detroit 35, Mich. 
Peoria Plastic Co., 215 Taylor Ave., 
E. Peoria, Ill. 
Pereles Bros., Inc., 5840-50 N. 60th 
St., Milwaukee 15, Wis. 
Perfex Plastics, Inc., 


born, Chicago 28, Ill. 


2686 


McNichols 


Dear- 


2632 S. 


Perforated Specialties, 351 W. 35th 
St., New York 1, N. Y. 
@Perforating Industries, Inc., 310 W. 


Westfield Ave., Roselle Park, N. J. 
Perkins Glue Co., Lansdale, Pa. 
Permacel Tape Corp., U. S. Highway 

#1, New Brunswick, N.J. 

Perma Seal Plastic Products Co., 366 

Wacouta St., St. Paul 1, Minn. 
Permanent Label Corp., 49 Ackerman 

St., Bloomfield, N.J. 

@ Perry Plastics, Inc., 3409 W. 14th St., 

Erie, Pa. 

Perrysburg Laboratories, Inc., 125 W. 

Third St., Perrysburg, Ohio 

@Pesco Products Div., Borg-Warner Corp., 

24700 N. Miles Rd., Bedford, Ohio 

@Peters Chemical Mfg. Co., 3623 Lake 

St., Melrose Park, Ill. 

@Peterson, A. W. & Sons Die Co., 131 

Prince St., New York 12, N.Y. 
Petro-Tex Chem. Corp., La Porte Rd., 

Houston 1, Texas 
Petroleum Chemicals, Inc., P.O. Box 

6, New Orleans 6, La. 


Petroleum Specialties, Inc., 205 E. 
42nd St., New York 17, N.Y. 
Pettibone Mulliken Corp., Beardsley 


& Piper Div., 2424 N. Cicero Ave., 
Chicago 39, Ill. 

Pfizer, Chas. & Co., Inc., 630 Flushing 
Ave., B’klyn 6, N.Y. 

Pheips Mfg. Co., The, Box 542, West- 
port, Conn. 

Phen-Trols, Inc., Pi., 
Rutherford, N.J. 

Philadelphia Quartz Co., 1146 E. 
Public Ledger Bldg, Phila, 6, Pa. 
@Phillips Chemical Co., Bartlesville, 

Okla. 
@Phillips Petroleum Co., Market Develop- 
ment Div., Bartlesville, Okla. 
Phoenix Plastics Corp., Main 
Clinton, Mass. 
Pierce & Stevens Chemical Corp., 710 
Ohio St., Buffalo 3, N.Y. 


Pierce Machine Tool Co., 1100 E. 31st 
St., LaGrange Park, Ill. 


15 Franklin 


St., 






Pikes Peak Plastics, Inc., 109 Ss. 
Cone jas, Colo. Springs, Colo. 

Pine-Wood Plastic Co., Inc., 245 Sixth 
St., Cambridge, Mass. 

Pioneer Industries Inc., Div. Pionee; 
Latex & Chemical Co., Lincoln Blvd, 
Middlesex, N.J. 

Pioneer Lacquer Corp., McCarthy Ave. 
Cherry Valley, Mass. ; 

Pioneer Latex & Chemical Co., & Pio. 
neer Industries, Inc., (Affilicte) 
Lincoln Blvd., Middlesex, N.J. ' 

Pioneer Plastics, Box 641, Far Hills 
Branch, Dayton 9, Ohio 

Pioneer Piastics Corp., 28 Goodhye 
Salem, Mass. F 

Pioneer Scientific Corp., 161 Great 
Neck Rd., Great Neck, N.Y. 

Pioneer Valley Plastics Co., 7 Spring. 
field St., Chicopee, Mass. 


Pirelli S.P.A., Viale Abruzzi, 94 
Milano, Italy 
Pitman Plastic Products, Inc., 55 


Commercial Ave., Pitman, N.J. 
Pitt-Consol Chemical Co., 191 Doremus 
Ave., Newark 5, N.J. 

@ Pittsburgh Coke & Chemical, 

Grant Bldg., Pittsburgh 19, Pa. 
Pittsburgh Plention Corp., Rt. 168, W. 
Pittsburgh, Pa. 

@ Pittsburgh Plate Glass Co., Columbic- 
Southern Chem. Corp., One Gateway 
Center, Pittsburgh 22, Pa. 

@ Pittsburgh Plate Glee Co., Fiber Glass 
Div., One Gateway Center, Pittsburgh 


2000 


22, Pa. 

@Pittsburgh Plate Glass Co., Selectron 
Resins Div., One Gateway Center, 
Pittsburgh 22, Pa. 

Plandex Corp., Chestnut & Acorn Lane, 
Downingtown, Pa. 

Planet Plating Co., Inc., 494 Morgan 
Ave., B’klyn 22, N.Y. 

Plano Molding Co., 1135 Center Ave., 
Plano Ill. 

Plant Plastics, Inc., 417 Church Ave., 
S. W., P.O. Box 1342, Knoxville, 
Tenn. 

Plas-Steel Products, Inc., 309 Tennes- 
see, Walkertown, Ind. 

Plas-Tex Corp., The, 2525 Military 
Ave., Los Angeles 64, Calif. 

Plas-Ties Co., 624 Poinsettia St., 
Santa Ana, Calif. 

@Plas Tube, Inc., 20 Fahey St., Spring- 
field, Conn. 

Plaskolite, Inc., 
Columbus, Ohio 

@ Plaskon, Barrett Div., Allied Chemical 
& Dye Corp., 40 Rector St., New 
York 6, N.Y. 

Plast-Ad Mfg. Co., 222 N. Michigan St., 
S. Bend 22, Ind. 
Plast-O-Matic Corp., 
Leominster, Mass. 
Plastal Specialties Co., 116 W. Denny 

Way, Seattle 99, Wash. 

Plastene Corp., 712 Chrysler Bidg., 
405 Lexington Ave., New York, N.Y. 

Plastex Co., The, Div. of The Zimmer- 
man Co., 3232 Cleveland Ave., Colum- 
bus 3, Ohio 

Plastex Laminating, 
Miami Springs, Fla. 

Plastex Process Co., 230 W. Passaic 
St., Maywood, N.J. 

Plasti-Chem. Corp, 5725 S. Dixie (U.S. 
1) Miami 43, Fla. 

Plasti-Line Inc., Dutch Valley Rd. at 
Broadway, Knoxville 18, Tenn. 

Plasti-Vue, 150-38-12th Ave., 
stone 57, L.I., N.Y. 

Plastic Academy Products Co., 345 
Central St., Leominster, Mass. 


222 Neilston St., 


37 Spruce St., 


Inc., Box 642, 


White- 
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Plastic Age Sales Co., 651 Arroyo Ave., 
San Fernando, Calif. 

Plastic Art Decorating Co., 68 Freeman 
St., Brooklyn 22, N.Y. 

Plastic Artisans, Inc., Dock St. & 
Martin Pl., Port Chester, N.Y. 

Plastic Box Co., 2500 18th St., San 
Francisco 10, Calif. 

Plastic Calendering Corp., 40 East 34 
St., New York 

Plastic Center, 127 N. Water St., Roch- 
ester 4, _ - 

Plastic Coating Co., Holyoke, Massa- 
chusetts 

Plastic Creators, Inc., 16 Industrial 
Ave., Little Ferry, N.J. 

Plastic Embedments Co., 74 Falmouth 
St., Attleboro, Mass. 

Plastic Engineering Co., Dunnell Lane, 
Pawtucket, R.I. 

Plastic Engineering Co. of Tulsa, 3128 
FE. Admiral Pl., Tulsa 10, Okla. 

Plastic Enterprises, 124-14 22nd Ave., 
College Pt., N.Y. 

Plastic Fabricating Co., Inc., 722 E. 
Oth St., Wichita 5, Kansas 

Plastic Fabricators, 44 Murray St., 
New York 7, N.Y. 

Plastic Film Corp., Plainfield, Conn. 

Plastic Forming Equipment, 333 N. 
Michigan Ave., Chicago, III. 

Plastic Glass Corp., 33 Ave. ‘‘P,’’ 
Newark 5, N.J. 

Plastic Industrial Products, Inc., 363 
Highland Ave., Somerville 44, Mass. 
Plastic Industries, Inc., Pope St., 

Athens, Tenn. 
*Plastic Inlays, Inc., 282 Broad St., 
Summit, N.J. 
Plastic Innovations, Inc., 185 River- 
dale Ave., Yonkers, N.Y. 
Plastic Laminating Co., Wallingford 
.» S. of Balto Pike, Swarthmore, 
Pa, 
Plastic Leminating Corp., 2087 Spring 
field Ave., Vaux Hall, N.J. 
Plastic Lining Corp., 914 S. Wabash 
Ave., Chicago 5, Ill. 
Plastic Masters Inc., U.S. 
New Buffalo, Mich. 
Plastic Materials, Inc., New South Rd., 
Hicksville, N.J. 
Plastic Materials, Inc., 589 Main St., 
Westbury, N.Y. 
Plastic Model Engineering, 
Arminta St., Van Nuys, Calif. 
Plastic Mold Co., 3574 Fruitland Ave., 
Maywood, Calif. 
Plastic Mold & Die Co., 308 S. 3rd 
St., Darby, Pa. 
Plastic Mold & Tool Co., 7347 State 
Rd., Phila. 35, Pa. 
Plastic Mold Tool & Die Co., 1 Maple 
St., E. Rutherford, N.J. 
®@Plastic Molded Products Co., 6044 N. 
Pulaski Rd., Chicago 30, III. 
®Plastic Molders Supply Co., Inc., 74 
South Ave., Fanwood, N. J. 
*Plastic Molding Corp., Sandy Hook, 
Conn, 
Plastic Molding Powders, Inc., 2004 
McDonald Ave., Brooklyn 23, New 


12 West, 
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York 

Plastic Moldings Corp., 859 Hathaway 
St., Cincinnati 3, Ohio 

Plastic Paper Co., 5365 Poplar Blvd., 
Los —- 32, Calif. 


Plastic Parts Corp., 2425 Ryan Rd., 
Maumee, Ohio 

Plastic Pigment Co., Inc., 5-33 48th 
Ave., Long Island City 1, N.Y. 


@ Indicates Advertiser. 


Plastic Process Co., Inc., Div. Mo- 
nadnock Mills, 11200 Hindry Ave., 
Los Angeles 45, Calif. 

Plastic Productions, 875 Washington 
St., Canton, Mass. 

Plastic Products Corp., 24001 Aurora 
Rd., Bedford Heights, Ohio 

Plastic Products, Inc., Pine St., S. 
Norwalk, Conn. 


@ Plastic Research Products, 200 Beech 


St., Urbana, Ohio 

Plastic Rotocast Co., 703 S. La Salle 
St., Chicago 5, Ill. 

Plastic Sales Corp., 1116 Central Ave., 
Charleston, W. Va. 

Plastic Service Inc., 1145 W. 
St., Chicago 7, Ill. 

Plastic Service Corp., 318 E. 32nd St., 
New York 16, N.Y. 

Plastic Specialty Products, 36 Clark 
St., Warren, Pa. 

Plastic Studio, 501 
Pittsburgh, Pa. 

Plastic Suppliers & Mfgrs., 1635 Scenic 
Hwy., Baton Rouge, La. 

Plastic Tooling Aids Laboratory, 475 
Madison Ave., Bridgeport 4, Conn. 

Plastic Toys Corp., Byesville, Ohio 

Plastic Welding Corp., 780 Freling- 
huysen Ave., Newark 12, N.J. 

Plasticles Corp., 14590 Schaefer Rd. 
Detroit 8, Mich, 

Plasticraft Mfg. Co., 287 Laurel Ave., 
Kearny, N.J. 


Fulton 


Pressley St., 


@ Plasticrafters, Inc., 1829 S. 55th Ave., 


Chicago 50, Ill. 

Plasticrafts, Inc., 2800 N. Speer Blvd., 
Denver 11, Colo. 

Plasticraft Mfg. Co., 287 Laurel Ave., 
Kearny, N.J. 

Plastics Associates, P.O. Box 869, 
Pasadena 20, Calif. 

Plastics By Chapman, 1952 University 
Ave., Berkeley 4, Calif. 

Plastics Center of Texas, 317 Nogalitos 
St., San Antonio 2, Tex. 


®Plastics Color Co., 22 Commerce St., 


Chatham, Pa. 

Plastics Consultant Service, 155 E. 
40th St., New York 16, N.Y. + 

Plastics Development Service, P.O. 
Box 869, Pasadena, Calif. 

Plastics Engineering, 2113 E. Sergeant 
St., Phila. 25, Pa. 


@Plastics Engineering Co., 1607 Geele 


Ave., Sheboygan, Wis. 

Plastics, Inc., 224 Ryan Ave., St. 
Paul 2, Minn. 

Plastics, Inc., 304 W. Walnut St., Pasa- 
dena 3, Calif. 

Plastics, Laminates & Fabrics, Inc., 
4640 W. Fullerton, Chicago 39, Ill. 
Plastics Mfg., Inc., 484 Thomas St., 

Orange, N.J. 
Plastics Materials Corp., xxx S. Wind- 
ham, Me. 


@Plastics Stamping & Molding Corp., 


2216 W. Armitage Ave., Chicago, III. 

Plastics-Tool Eng. Co., 70 Bridge St., 
Hackensack, N.J. 

Plastiline, Inc., 2 Intervale St., White 
Plains, N.Y. 

Plastimayd Products Corp., 931 S.E. 
6th Ave., Portland 14, Ore. 

Plastimold Corp., 61 Union St., Attle- 
boro, Mass. 

Plastipipe, Inc., 5544 W. 104th St, 
Los Angeles 45, Calff. 

Plastiplate Co., Inc., 7-9 Homes Ave., 
South River, N.J. 

Plastofilm, Inc., 916 W. Union Ave., 
Wheaton, Ill. 

Plast-O-Matic Corp., 37 Spruce St., 
Leominster, Mass. 


Plastray Corp., 823 
Detroit 2, Mich. 
Plastron Specialties, Inc., 786 Ceres 

Ave., Los Angeles 21, Calif. 

Plastylite Corp., 333 North Drive, N. 
Plainfield, N.J. 

@Plating Engineering Co., 1928 South 
62nd St., Milwaukee 14, Wis. 

Plax Corp., P.O. Box 1019, Hartford, 
Conn. 

@Plaxall, Inc., 5-26 46th Ave., L.ILC., 
fF 

Plectron Corp., Box 7, Overton, Neb. 

Plexolite Corp. of California, 205] 
East Maple, El Segundo, Calif. 

Plexon Corp., 104 S. Hudson, Green- 
ville, S.C, 

Plicose Mfg. Corp., 71-77 Box St., 
B’klyn 22, N.Y. 

Pluess-Staufer (North American) Inc., 
82 Beaver St., New York, N.Y. 

*Plumb Chemical Corp., 4837 James 
Si, Feil. $7, Pa. 

@ Plura Plastics Co., 17-21 Newark Way, 
Maplewood, N.J. 

@Plymouth Fibers, 195 Plymouth Ave., ° 
Brooklyn, N.Y. 

Plymouth Industrial Products, Inc., 502 
Indiana Ave., Sheboygan, Wis. 

Pneumatic Scale Corp., 65 Newport 
Ave., N. Quincy 71, Mass. 

Podt, Messrs. M. J., Slikkerveer, Holland 

Poinsettia Co., Inc., 112 Cedar Ave., 
Pitman 7, N.J. 

Polamold Products, P.O. Box 126, 
Springfield, Ohio 

Poliner, William, 1300 Alicia Ave., 
W. Englewood, N.J. 

Pollack Industrial Corp., Ross & 
Roberts Co. Div., 1299 W. Broad 
St., Stratford, Conn. 

Polo Plastics Co., 1718 N. Ist St., 
Milwaukee 12, Wis. 

Poly Cyclo Products Co., 12400 Cress- 
burn Ave., Cleveland, Ohio 

Poly Plastic Products, Inc., 2 Fourth 
Ave., Paterson 4, N.J. 

Poly Resins, 11661 Wicks St., Sun 
Valley, Calif. 

Poly-Cell Plastics Co., 
New York 

Poly-Cycle Products Co., Murray Prod- 
ucts Inc., Div., 12500 Cressburn 
Ave., Cleveland 11, Ohio 

Poly-Fiber, Inc., 4545 Brazil St., Los 
Angeles 39, Calif. 

Polycast Corp., The, 69 Southfield 
Ave., Stamford, Conn. 

@Polychemical Div. of E. |. du Pont de 
Nemours & Co., Inc., Wilmington, 
Del. 

@Polygon Plastics Co., Roosevelt Rd., 
Walkerton, Inc. 

Polyken Products Dept., 222 W. Adams, 
Chicago 6, Ill. 

Polykote, Inc., 877 Addison Rd., Cleve- 
land 3, Ohio 

Polymer Chemical Co., 5920 Carthage 
Ave., Cincinnati 12, Ohio 

@ Polymer Chemicals Div., W. R. Grace 
& Co., 3 Hanover Sq., New York 5, 
4 A 

@ Polymer Corp. of Pa., The, 2140 Fair- 
mont Ave., Reading, Pa. 

Polymer Engineering Corp., 100 Houston 
Club Building, Houston 2, Texas 

Polymer Industries, Inc., Springdale, 
Conn. 

@ Polymer Process, Inc., P.O. Box 276, 
Reading, Pa. 

Polymold Plastics, Inc., 3417 N. 
Western Ave., Chicago 18, Ill. 


Fisher Bldg., 


Smithtown, 


@Polypenco, Inc., 2150 Fairmont Ave., 
Reading, Pa. 
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Polyphane Corp., 151 Mt. Vernon Ave., 
Mt. Vernon, N.Y. 
®Polyplastex United, Inc., 
field Rd., Union, N.J. 
Polyply Co., 4620 Santa 
Diego 9, Calif. 
Polyrez Co., S. Columbia St. & Rail- 
road, Woodbury, N.J. 
@Port Erie Plastics Corp., 561 FE. 
St., Erie, Pa. 
® Portage Plastics Co., 1325 
Portage, Wis. 
@ Porter, H. K. Co., Inc., Watson-Stillman 
Co., Div., 109 Aldene Rd., Roselle, 
N 


870 Spring- 


San 


Fe, 


18th 


Adams St., 


= A 

Porter-Cable Machine Co., 1714 N. 
Salina St., Syracuse 8, N.Y. 

Portz Plastics & Fibre Co., 411 North 
3rd St., Milwaukee 3, Wis. 

Poser, J. & Co., 251 W. 30th St., New 
York, N.Y. 

Post Electric Co., Inc., P.O. Box 335, 
Andover, N.J. 
Potdevin Machine 
Teterboro, N.J. 
Powers Plastics Co., Rowayton, Conn. 
@Powers Regulator Co., The, 3400 
Oakton St., Skokie, III. 
@Powhatan Mining Co., 6721 
Mill Rd., Baltimore 7, Md. 

Pratt & Whitney Co., Inc., Charter Oak 
Ave., W. Hartford 1, Conn. 

Preble, Harry Jr., Schoolhouse 
Cross River, N.Y. 

Precise Instrument Parts Co., 4520 San 
Fernando Rd., Glendale 4, Calif. 

Precision Coating Co., Inc., 37 Frank- 
lin St., Needham, Mass. 

@Precision Extruders, Div. 
Chemical Co., 289 N. Main 
Leominster, Mass. 

@Precision Mold & Polishing, P.O. Box 
326, Roanoke, Va. 

Precision Molded Plastics Inc., 
W. 53rd St., Cleveland 2, Ohio 
Precision Plastic Products, Inc., 

N. Racine, Chicago 7, IIl. 

Precision Products Co., Inc., P.O. Box 
71, E. Paterson, N.J. 

Precision Specialties, Incorporated, 212 
North Western Ave., Los Angeles 4, 
Calif. 

Preis, H. P. Engraving Machine Co., 
651 U.S. Highway 22, Hillside 5, N. J. 

Premier Plastic Mfg. Co., 220 N. Fifth 
St., Minneapolis 3, Minn. 

Premier Plastic Products, 
Broadway, Gary, Ind. 

Premier Plastics Co., 204 W. Wash- 
ington, Milwaukee 4, Wis. 
Premier Thermo-Plastics Co., 
town Rd., Jeffersontown, Ky. 
Premier Vacuum Process Corporation, 
58-87-55th St., Maspeth 78, L.I., N.Y. 
Presco Plastics, 121 North Broadway, 

Milwaukee 1, Wis. 

Preservation Packaging, Inc., 1407 
Chestnut Ave., Hillside, N.J. 

@Presque Isle Plastics, Inc., 2730 W. 
12th St., Erie, Pa. 

Pressure Sensitives, Inc., 7600 S. 
Greenwood Ave., Chicago 19, Ill. 
Presto Plastic Products Co., Inc., 11 
E. 26th St., New York, N.Y. 
Pribble Plastics Products, 
Eben St., New Haven, Ind. 
Price Driscoll Corp., 520 Fifth Ave., 

New York 36, N.Y. 

Primas Moldmakers, Inc., 240 Sheridan 
Ave,. Buffalo 11, N.Y. 

Printing Industries Equipment Inc., 135 
W. 20th St., New York, N.Y. 


Co., 294 North St., 


Windsor 


Rd., 


Lamex 


St., 


2014 


225 


3982 


Inc., 


Middle- 


Inc., 


@ Indicates Advertiser. 
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Printloid Plastics, Inc., 93 Mercer St., 
New York 12, N.Y. 
Printon Corp., 304 E. 

York 10, N.Y. 

Prisonia Process, Inc., 9 E. 19th St., 
New York, N.Y. 

Process Jevelopment Co., Inc., P.O. 
Box 1%.,, Station A, Toledo 5, Ohio 

Process Equipment Co., 6050 N. 
Whipple St., Chicago, Ill. 

@Process Gear Co., 4616 
Ave., Chicago 39, Ill. 

Process Mold Co., 19665 Schoenherr 
Ave., Detroit 5, Mich. 

Proctor & Schwartz, Inc., 7th 
Tabor Rd., Phila. 20, Pa. 

Procunier Safety Chuck Co., 18 S, 
Clinton, Chicago 6, II. 

@Prodex Corp., Fords, N. J. 

Product Engineering & Development 
Co., 9 North Tyler Ave., Hopkins, 
Minn. 

Production Aid, Inc., Middletown, Ky. 

@Production Metal Prod. Co., 421 N. 
Sangamon St., Chicago 22, Ill. 

Progressive Electronics Co., Inc., 120 
Home P1., Lodi, N.J. 

@ Progressive Machine Co., Inc., 198 E. 
25th St., Paterson 4, N.J. 

Progressive Molded Products Corp., 
1100 S. Morgan St., Bluffton, Ind. 

Progressive Plastics Mfg., Co., 175 E. 
153 St., New York 51, N.Y. 

Prolon Plastics Div., Pro-phy-lac-tic 
Brush Co. Florence, Mass. 

Prostel, Albert & Sons, 1776 N. Com- 
merce St., Milwaukee, Wis. 

Protective Lining Corp., 22 Woodhull 
St., B’klyn 31, N.Y. 

Protective Treatments, Inc., 420 Dell- 
rdse Ave., Dayton 3, Ohio 

Prufcoat Laboratories, Inc., 
St., Cambridge 42, Mass. 

Puerto Rico Industrial Development, 
579 5th Ave., New York 17, N.Y. 

Pulva Corp., 550 High St., Perth Amboy, 
N.J. 

@Pulverizing Machinery Div., Metals 
Disintegrating Co., Inc., 30 Chatham 
Rd., Summit, N.J. 

Puritan Mfg. Co., The, 100 Watertown 
Ave., Waterbury 20, Conn, 

Pyle-National Co., 1334 N. Kostner 
Ave., Chicago 51, Ill. 

Pyramid Chemical Co., 1345 Arch St., 
Phila. 7, Pa. 

Pyramid Industrial Finishing Co., 431-3 
Southern Blvd., New York 55, N.Y. 
Pyramid Plastics, Inc., 554 W. Polk 

St., Chicago 7, Ill. 

Pyramid Screen Corp., 
St., Brookline 46, Mass. 

@Pyro Plastics Corp., 690 Chestnut St., 
Union, N.J. 

Pyrometer Instrument Co., Inc., 
Portland Ave., Bergenfield, N.J. 

Pyrotex Leather Co., 287 Whitney St., 
Leominster, Mass. 

Pyroxylin Products, Inc., 4851 S. St. 
Louis Ave., Chicago 32, Ill. 


Q 


Quaker Oats Co., The, Merchandise 
Mart Plaza, Chicago 54, Ill. 

Quality Tools Corp., P.O. Box 54, 
Merrick, L.I., N.Y. 

Quarnstrom Tool Co., 6698 E. McNichols 
Rd., Detroit 12, Mich. 

Quick Plastics, 1680 Cooper 
Jackson, Mich. 
Quincy Compressor 
St., Quincy, Ill. 

@ Quinn-Berry Corp., 2609 W. 


Erie, Pa. 


New 


23rd St., 


Fullerton 


St. & 


63 Main 


181 Harvard 


92 


_ 
Co., 217 Maine 


12th St., 


R 


@R-B-H Dispersions, Div. of Interchem. 
cal Corp., 2 Hamilton St., Bound 
Brook, N.J. 

R C A Industrial Equipment, Camden 
N.J. P 

R. E. C. Mfg. Corp., 1250 Highland 
St., Holliston, Mass, 

R & K Tool & Die Co., 3891 W. 150; 
St., Cleveland 11, Ohio ; 

Radial Cutter Mfg. Corp., 831 Bond St. 
Elizabeth 4, N.J. ‘ 

Radiant Heat Enterprises, Inc., 630 
7 & Essex Tpke., Short Hills, 
N.J. 

Radiation Applications, Inc., 
Madison Ave., New York 17, N.Y. 

Radio Corp. of America, Industria! 
Products Section, Front & 
Sts., Camden 2, N. J. 

@Radio Receptor Co., Inc., Thermatron 
Div., 251 W. 19th St., New York ll, 
N.Y. 

Raffi & Swanson, Inc., 100 Eames St., 
Wilmington, Mass. 

Rahn-Robbins Plastics & Rubber, Inc., 
3383 E, Layton Ave., Cudahy, Wis, 

Rainbow Plastic Products Co., 6012 
Wayzata Blvd., Minneapolis 16, Minn. 

Rainco Mfg., Inc., R.D. #2, Box 798 
Franklin, Pa. 

Rainville Co., Inc., The, 224 7th St., 
Garden City, N.Y. 

Releigh Enterprises, Inc., 900 Broad- 
way, New York, N.Y. 

Ralston, W. & Co., Inc., 60 Mt. Vernon 
Ave., Mt. Vernon, N.Y. 

Ram Chemicals, 200 E. Olive, Gardena, 
Calif. 
Rand Rubber Co., 
B’klyn 16, N.Y. 
Randazzo Plastic Co., '536 W. Slauson 
Ave., Los Angeles 47, Calif. 

Randolph Products Co., 12th St., Carl- 
stadt, N.J. 

Rank-Well Enterprises, Inc., P.O. Box 
174, Tifton, Ga. 

Rapids Machinery Co., Inc., 889-1 1th 
t., Marion, Iowa 

® Raritan Industries, 2 E. 5th St., Pater- 
son, N.J. 

Ray Products Co., Inc., 703 S. Palm 
Ave., Alhambra, Calif. 

Raybestos-Manhattan, Inc., 
St., Passaic, N. J. 

Raybestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim, Pa. 

Rayette, Inc., 261 E. 5th S&., St. Paul 
1, Minn. 

Raymond Laboratories, Inc., 261 E. 5th 
t., St. Paul 1, Minn. 

@ Rayon Processing Co., of R. |., Inc., 
1 Moshassuck St., Pawtucket, R. I. 
Rayonier Inc., 161 E. 42nd St., New 

York 17, N. Y. 
Read Standard Div. Capitol Products 
Corp., York, Pa. 

@ Recto Molded Products, Inc., Appleton 
& B& OR. R., Cincinnati 9, Ohio 

@Reed Plastics Corp., 116 Gold St., 
Worcester, Mass. 

@Reed Prentice Corp., 677 Cambridge 
t., Worcester 4, Mass. 

Reeve Electronics, Inc., 609 W. Lake 
St., Chicago 6, Ill. 

Reeves Brothers, Inc., 54 Worth St., 
sf % A 

Reflin Co., 5730 Kearney Villa Rd., 
San Diego, Calif. 

Regal Plastic Co., 2800 E. 14th St., 
Kansas City 27, Mo. 

®@ Reichhold Chemicals, Inc., 525 North 
Broadway, White Plains, N. Y. 


342 


Cooper 


397 Sumner 


Ave., 


61 Willet 





rnon 


ena, 


e 
so] 


1son 


; 


re eee ee re ee 


@Reifenhauser, A., Troisdorf Bez-Koin, 

Germany 

Reinecke & Associates, 155 E. Ohio, 
Chicago 11, Ill. 

Reinforced Plastic Tubing Co., The, 
1526 W. 166th St., Gardena, Calif. 

Reinforced Plastics Censultonts, 1548 
W. 135th St., Gardena, Calif. 

Reinforced Plastics, Div. of Hays Mfg. 
Co., 12th & Liberty Sts., Erie 1, Pa. 

Reinhardt, J. A. & Co., Mountain Home, 


Pa 

Reinhardt Plastics Co., 1611-15 Platte 
St., Denver 9, Colo. 

age Engineering & Plastics Co., 
12827 E. Imperial Highway, Norwalk, 
Calif. 

Reinhold, F. E. Mfge, 7001 McKinley 
Ave., Los Angeles 1, Calif. 

Reinhold-Geiger Plastics, Inc., 8763 
Crocker St., Los Angeles 3, Calif. 

Reiss Associates, Inc., Reiss Ave., 
Lowell, Mass. 

@Reliance Electric & Engineering Co., 
24701 Euclid Ave., Cleveland 17, 
Ohio 

Reliance Plastic & Chemical Corp., 
108-110 Kearney St., Paterson 2, 
N. J. 

@Reliance Peottern Works, 4350-56 W. 
Chicago Ave., Chicago 51, III. 

Ren Plastics, Inc., 5422 S. Cedar St., 
Lansing 17, Mich. 

Republic Molding Corp., 6467 N. Avon- 
Dale Ave., Chicago 31, Ill. 

Resdel Engineering Corp., 330 S. Fair 
Oaks Ave., Pasadena 1, Calif. 

Resin Industries, Inc., Sub. of The Bor- 
den Co., 315 Olive St., Santa Bar- 
bara, Calif. 

Resin Research-Laboratories, Inc., 40 
Adams St., Newark, N. J. 

Resincraft Plastics, Inc., 42 W. Cermak 
Rd., Chicago 16, Ill. 

Resinite Dept., The Borden Co., P.O. 
Box 1589, Senta Barbara, Calif. 

@Resinoid Engineering Corp., 3445 How- 
ard St., Skokie, Ill. 

Resistoflex Corp., Woodland Rd., Rose- 
land, N. 

— Chemicals, Ince, 3634 W. 38th 

, Chicago, III. 

utes Corp., Rt. 19, Box 336, Zelie- 
nople, Pa. 

@Respro, Div., The General Tire & Rub- 
ber Co., 530 Wellington Ave., Cran- 
ston 10, R. I. 

Revell, Industrial Div., 4223 Glencoe 
Ave., Venice, Calif. 

Rex Corp., Hayward Rd., W. Acton, 

ass. 

Rex Plastics Co., Inc., 607 Seneca 
Creek Rd., Buffalo 24, N. Y. 

Rexton Finishes, Inc., 62-70 Woolsey 
St., Irvington 11, N. J. 

ie Chemical Products Co., 1200 

- Main St., Ann Arbor, Mich. 

Me: Metals Co., 2500 S. 3rd St., 
Louisville, Ky. 

Reynolds Metals Co., Plastic Div., 
Box 128, Grottoes, Va. 

ta Plastics, Inc., 3351 Oakley 

ark Rd., Walled Lake, Mich. 

Rezolin, nes, 1651-18th St., Santa 
Monica, Calif. 

Rheem Mfg. Co., 4631 Firestone Blvd., 
South Gate, Calif. 

Rhode Island Laboratories, Inc., 100 
Pulaski St., W. Warwich, R. I. 

Rhodes, Philip H. & Assec., 4354 
Hamilton Ave., Cincinnati 23, Ohio 


@ indicat ates Advertiser. 


Richard Alan Button Co., Factory Rd., 
Roosevelt, N. J. 

Richards Chemical Works, Div. of Onyx 
Oil & Chemical Co., Warren & Morris 
Sts., Jersey City 2, N. J. 

Richards, J. A. Co., 903 N. Pitcher 
St., Kalamazoo, Mich. 

@ Richardson Co., The, 2747 Lake St., 
Melrose Park, III. 

Richter, Frederic A., 5520 S. Shore Dr., 
Chicago 37, Ill. 

Rider Engineering & Plastic Co. 2175 
2nd West, Salt Lake City, Utah’ 

Ridge Printing Co., Ine., 535 Oritan 
Ave., Ridgefield, N. J. 

Ridgefield Plastic’ Products Co., Route 
7, Ridgefield, Conn. 

® Riegel Paper Corp. , 260 Madison Ave., 
New York 16, N. 

Rilsan Corp., John Hancock Bldg., 
Boston, Mass. 

@Ringler-Dorin, Inc., 315 Fifth Ave., 
New York 

Ringler, F. A. Co., 418 W. 25th St., 
New York, N. Y. 

Rippolite Plastic Products, Inc.,. 3910 
Cohasset St., Burbank, Calif. 

River Raisin Paper Co., 1109 E. Elm 
Ave., Monroe, Mich. 

@ Riverdale Color Co., 425 South St., 
Newark 5, N. J. 

Riverdale Plastic & Chem. Corp., 8510 
Warner Drive, Culver City, Calif. 

Riverside Plastics Me Miller Rd., 
Hicksville, L. L., 

Rivett Lathe & tr ‘fee, Brighton 
35, Boston, Mass. 

Robbins, Jim Co., 130 Stephenson Hwy. 
Royal Oak, Mich. 

®@ Robbins Plastic Machinery Corp., 1430 
Mishawaka St., Elkhart, Ind. 

Robertshaw-Fulton Controls Co., Long 
Beach 5, Calif. 

Robertson, H. H. Co., 2400 Farmers 
Bank Bldg., Pittsburgh 22, Pa. 

Robinson Industries, Inc., Franklin 
Plastics Div., 315 Grant St., Frank- 
lin, Pa. 

Robinson Moulded Products, Ltd., 183 
George St., Toronto, Ontario, Canada 

Robinson Plastics Corp., 132 Lafayette 
St., New York 13, N. Y. 

Rochelle Plastic Mold Co., Inc., 35 Se- 
bago St., Clifton, N. J. 

Rock Island Millwork Co., 2525 4th 
Ave., Rock Island, Ill. 

Rockford Moulded Products, Inc., 2230 
Kishwaukee St., Rockford, III. 

Rockwell, W. S. Co., 2706 Elliot St., 
Fairfield, Conn. 

®@ Roehlen Engraving Works, Inc., 324 St. 
Paul St., Rochester, N. Y. 

®@ Rogan Bros., 8029 N. Monticello Ave., 
Skokie, Ill. 

Roger Model Shop, 244 Central St., 
Leominster, Mass. 

®@ Rogers Corp., Rogers, Conn. 

Rogers Plastic Corp., West Warren, 
Mass. 

Roger’s Product Design, 244 Central 
$ , Leominster, Mich. 

Rogers, V. F., 4320 Fox St., Denver, 
Colo. 

Rohden Mfg. Co., 4739 W. Montrose 
Ave., Chicago 41, 8ll. 

@Rohm & Haas Co., Washington Sq., 
Phila. 5, Pa. 

@Rohm & Haas Co., Resinous a 
Diy., Washington Sq., Phila., 

— Inc., 1240 E. 14th St., heachin, 

= 


Rellwa Bearing ~~) Inc., 541 Seymour 
St., Syracuse, N. 


Romar Plastics, Inc., 1311 E. Main St., 
St. Charles, Il. 

Rome Plastic Specialties, Inc., 11 Har- 
rison St., Worcester, Mass. 

@ Rona Laboratories, Inc., 352 Doremus 

Ave., Newark, N. J. 

Rondale Co., Inc., The, 161 E. 11th 
Ave., Roselle, N. J. 

Rosbro Plastics Corp., 34 Ormsbee 
Ave., Providence 1, R. I. 

a Bros. & Co., Smithtown, 


Rosenthal, Alfred A., 3 Park Row, New 
York 38, N. Y. 

Ross & Roberts Co., 1299 W. Broad 
St., Stratford, Conn. 

Ross & Roberts Sales Co., Inc., 350- 
5th Ave., New York 1, N, Y. 

@Ross, Charles & Son Co., 148-156 

Classon Ave., B’klyn 5, N. Y. 

Ross, Gene, 35 Madison Ave., N. Y., 
N.Y 


Rostone Corp., 135 Earl Ave., Lafay- 
ette, Ind. 
Rothenstein, Guy G., 99-05-63rd Dr., 
Forest Hills, 74, N. Y. 
Rotherm Engineering Co., Inc., 7280 W. 
Devon Ave., Chicago 31, Ill. 
@ Rotuba Extruders, Inc., 437-88th St., 
B’klyn 9, N.Y. 
Rowland Products, Inc., 220 Fairview 
Lane, Kensington, Conn. 
Royal Mfg. Co., Inc., 200 N. Granite 
St., Prescott, Ariz. 
Royal Master, Inc., State Hwy. 23, 
Riverdale, N. J. 
Royal Plastics Co., Prescott, Ariz. 
@Royalite Plastics Products, United 
States Rubber Co., 2638 N. Pulaski 
Rd., Chicago 39, III. 
@ Royle, John & Sons, 10 Essex St., Pat- 
erson 39, N. J. 
Rubatex Div., Great American Indus- 
tries, Inc., Bedford, Va. 
Rubba, Inc., 1015 E. 173rd St., New 
York 60, N. Y. 
@Rubber & Asbestos Corp., 243 Belle- 
ville Ave., Bloomfield, N. J. 
@Rubber Corp. of America, 225 Broad- 
way, New York, N. Y. 
Rucker Co., The, 4228 Hollis St., Oak- 
land 8, Calif. 
Rudd Plastic Fabrics Corp., 620 62nd 
St., Brooklyn 20, N. Y. 
Ruf Machine Co., Inc., 416 E. 93rd St., 
New York 28, N. Y. 
Ruhrstah! Aktiengese Ilschaft Heinrich- 
shutte, Hattingenruhr, W. Germ. 
Russell, James, Engineering Works, 9 
Dewar St., Boston 25, Mass. 

Russell Reinforced Plastics Cors., 521 
Hoffman Ave., Lindenhurst, N. Y. 
Rutherford Machinery Corp., Div. Sun 

Chemical Corp., 10th St. & 44th 
Ave., Long Island City 1, N. Y. 
Ruthman Machinery Co., The, 1809 
Reading Rd., Cincinnati 2, Ohio 
Ryerson, Joseph T. & Son, Inc., 16th 
& Rockwell Sts., Chicago, III. 


Ss 


S K W Mfg. Co., 4632 N. Lamon Ave., 
Chicago 30, Ill. 

Sadtler, Samuel P. & Son, Inc., 1517 
Vine St., Phila. 2, Pa. 

@Safety Industries, Inc., Entoleter Div., 
1187 Dixwell Ave., Hamden 16, Con- 
necticut 

St. Clair Plastics Corp., 1295 S. 
Parker St., Marine City, Mich. 

St. Clair Rubber Co., 440 E. Jefferson 
Ave., Detroit 26, Mich. 
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St. Regis Paper Co., Panelyte Div., 
150 E.. RWnd St., New York, N. 

Sakier, George, 340 E. Tlet S&., 
York 22, N. Y. 

Saman Plastics Corp., 97 Classon Ave., 

B’klyn 5, N. Y. 
® Sandee Mfg. Co., 5050 W. Foster Ave., 
Chicago 30, II. 
@Sandman, Eli Co., 30 
Worcester 10, Mass. 

Sandstrom, J. G., Grinding Wheel Co., 
922 St. James Ave., Springfield 4, 
Mass. 

Sanitized Sales Co. of America, The, 
181 Madison Ave., New York 16, New 
York 

Santa Barbara Plastics Corp., 
Barbara Airport, Goleta, Calif. 

@Santay Corp., 351 N. Crawford, 
cago, 24, Ill. 

Saphier, Michael Associates, Inc., 350 
Madison Ave., New York 10, N.Y. 
Saratoga Plastics Inc., North Walpole, 

N.H. 
@Sarco Co., 
York 1, N 

Sarcol Foundry & Pattern Corp., 3050 
W. Taylor St., Chicago 12, Ill. 

Scarmar Mfg. Co., 102-106 Straight St., 
Paterson, N.J. 

Schaake, A. J. Co., 486 Selby Ave., St. 
Paul 2, _ 

Schauer Mfg. 
Cincinnati 36, 

Schick Mfg. Co., 
N.Y. 


Now 


Wyman St., 


Santa 


Chi- 


850 Fifth Ave., New 


Inc., 


Stirs 4500 Alpine Ave., 
hio 


9-20 38th Ave., L.I.C., 

Schlesinger, J. George, 550 5th Ave., 
New York, N.Y. 

Schnur-Appel Design Consultants, 2165 
Morris Ave., Union, N.J. 

Schori Process Div., Ferro-co Corp., 


8-11 43rd Rd., Long Island City 1, 
N.Y. 


Schreiter, F. R., 179 Brook St., 
Clinton, Mass. 
@Schulman, A. Inc., 790 E. 
Ave., Akron 9, Ohio 
Schulz, Richard 0. Co., 2425 N. 75th 
Ave., Elmwood Park 35, IIl. 
Schutz-O'Neill Co., 307 Portland Ave., 
Minneapolis 15, Minn. 
® Schwab Plastics Corp., 730 S. Dix, De- 
troit 17, Mich. 
Schwartz Chemical Co., Inc., 
70th St., New York 23, N.Y. 
Schwarzfaerber & Co., G.m.b.H., 42 
Geisseestrasse, Nurnberg, Germany 
Schwebel, J. P. & Co., Inc., 424 Madi- 
son Ave., New York 17, N.Y. 
Scientific Abrasives, 5100 N. Canfield 
Rd., Chicago 31, Ill. 
@Scott Testers, Inc., 
Providence 1, 
®@Scranton Plastic Laminating Corp., 3218 
Pittston Ave., Scranton 6, Pa. 
Screen-O-Printer Mfg. Co., 247 Colum- 
bia, Adams, Mass. 
Seal Cast Co., Inc., 2635 E. 
Philadelphia 33, Pa. 
Seal Peel, Inc., 775 Stephen Hwy., 
Royal Oak 3, Mich. 
Sealview Plastics, Inc., 232 Conestoga 
Rd., Wayne, Pa. 
Sealine Mfg. Co., 4716 W. Lake St., 
Chicago 44, Ill. 
®Sealomatic Electronics Corp., Dept. P., 
429 Kent Ave., B’klyn, N Y. 
Sealy Plastics Corp., 98 E. Main St., 
Box 489, Rockville, Conn. 
Seamlex Co., Inc., 4123 24th St., Long 
Island City, N.Y. 


Inc., 


Tallmadge 


326 W. 


96 Blackstone, 


Hagert St., 


@ Indicates Advertiser. 
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@Seiberling Rubber Co., Plastics Div., 
Newcomerstown, Ohio 

Seponski & Associates, 900 Clancy 
NE, Grand Rapids 5, Mich. 

@Servies Plastics Inc., "1118 W. Jackson 
Blvd., Chicago 7, III. 

@Servospeed, Inc., 4-6 Godwin Ave., 
Paterson 1, N.J. 

Servwell Products Co., The, 6541 Eu- 
clid Ave., Cleveland 3, Ohio 

Set Screw & Mfg. Co., Bartlett, Ill. 

Seward Industries, Inc., 111 Hudson 
St., New York 13, N.Y 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 339, Ill. 

Shamban, W. S. & Co., 11617 W. Jeffer- 
son Blvd., Culver City, Calif. 

Sharpe Plastics, P.O. Box 247, 
Sudbury, Mass, 

Sharples Chemicals, Div., Pennsylvania 
Salt Mfg. Co., Three Penn Center 
Plaza, Phila. 2, Pa. 

Shasta Mfg. Co., 276 
Berkeley Hts., N.J. 

Shasta Mfg., Inc., 422-424 Broadway, 
Akron 8, Ohio 

@Shaw, Francis & Co., Ltd., 
St., Manchester 11, England 

Show Industries, Inc., Box 591, Franklin, 
Pa. 

@Shaw Insulator Co., 
vington 11, N.J. 

Shaw-Randall Co., 
Pawtucket, R.I. 

Shawinigan Products See. ., 350 Fifth 
Ave., New York lI, 

Shewinigen Resins Corp. , 644 Monsanto 
Ave., Springfield 1, Mass. 

@ Sheffield Plastics, Inc., Salisbury Rd., 
Sheffield, Mass. 

@Shell Chemical Corp., 380 Madison 
Ave., New York 17, N.Y. 
Shell Oil Co., 50 W. 50th St., 

20, N.Y 

Shellmar-Betnar Div., Continental Can 
— 100 E. 42nd St., New York 17, 
N.Y. 

Shepherd, J. H. Son & Co., 
Ave., Elyria, Ohio 

Sheridan-Gray, Inc., 24701 Crenshaw 
Blvd., Torrance, Calif. 

Sherman Industrial Electronics Co., 
505 Washington Ave., Belleville, N.J. 

Sherman Rubber Machinery Co., 2 Sher- 
man St., Worcester 1, Mass. 

Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., 260 Madison 
Ave., New York 16, N.Y. 

Shoe Form Co., Inc., 26 Aurelius Ave., 
Auburn, N 

Shore Line Industries, Inc., 
Ave., Clinton, Conn. 

Shriver, T. & Co., Inc., 882 Hamilton 
St., Harrison, N.J. 

4, Philip & ae 15-33 Goethe 

, Buffalo 6, N.Y 

Si rte Inc., 2511-31 W. 18th St., 
cago 8, Ill. 

Seibert, Rudolph R. Co., 183 St. 

, Rochester 4, N.Y. 

Siempelkamp, G. & Co., Ritterstr. 213, 

Krefield, Germany 
® Sierra Electric Corp., 15100 S. Figueroa, 
Gardena, Calif. 

Sierra Products Co., 1632 E. Compton 
Blvd., Compton, Calif. 

Seen Corp., The, 1121 Isabel St., 
Burbank, Calif. 

Sigma Specialty Chemicals, 865 S. 10th 
St., Richmond, Calif. 


Silicone Insulation, Inc., Seabury Ave. 
& Butler Pi., Bx. 61, N.Y. 


Inc., 


Snyder Ave., 


Corbett 


160 Coit St., Ir- 
39 Sabin St., 


Inc., 


New York 


1820 East 


Railroad 


Chi- 
Paul 


Silin Research Associates, 939 
Turner Rd., Jacksonville, Fla. 

Sill Industries, 187 Maplewood Ave 
Maplewood, N.J. 

®@Sillcocks-Miller Co., 
Ave., Maplewood, N 

© Simplomatic Mfg. Co., 4416 W. ( 
Ave., Chicago 51, Ill. 

Simpson Electric Co., 5200 W. Kinzie 
St., Chicago 44, III. 

@Sinclair-Collins Valve Co., 454 Marga; 
Ave., Akron 11, Ohio ; 

Sindar Corp., 330 W. 42nd &t., 
York 36, N.Y. 

Singer, Lawrence H., 
New York 36, N.Y. 
Singer, Lawrence H., Industrial Design 
66 Briar Lane, Jericho, 8A ‘ 
Singer Mfg. Co., Diehl Mfg. Co., Elec. 
trical Div., 1178 Finderne Ave. , Som- 

erville, N. j. 

Singleton & Mack, Inc., 

Bldg., Marietta, Ohio 
@Sinko Mfg. & Tool Co., 
Ave., Chicago 22, Ill. 

Sirotta, Bernard Co., 
B’klyn 31, N.Y. 

Size Control Co., Div. of American 
Gage & Machine Co., 2500 W. Wash- 
ington Blvd., Chicago 12, III. 

Skeist Labs., 89 Lincoln Park, Newark 
2, NJ. 

Skinner Engine Co., Erie, Pa, 

Skyline Industries-Skyline Plastic Pipe, 
atte ag — Molding, Inc., 
Titsuville, 

Slomons oo = Reese 31-27 Thomson 
Ave., Long Island City 1, N.Y. 

Smith Chemical & Color Co., Inc., 55 
John St., B’klyn 1, N.Y. 

Smith, H. P. Paper Co., 5001 W. 
St., Chicago 38, Ill. 
Snyder Chemical Corp., 

Bethel, Conn. 
So-Lo Works, Inc., Loveland, Ohio 
@Sobenite, Inc., 1026 W. King St., S. 
Bend 16, Ind. 

Societe de L’Electronique Francaise, 
Boulevard Voltaire 68, Asnieres 
(Seine), France 

Societa Italiana Della Celluloide, Cas- 
tiglione Olona, Verese, Italy 

Society of Plastics Engineers, Inc., 
34 E. Putnam Ave., Greenwich, Conn. 

Society of the Plastics Industry, Inc., 
250 Park Ave., New York, N.Y. 

Socony Mobil Oil Co., Inc., 26 Broad- 
way, New York 4, N.Y. 

Soiltest, Inc., 4711 W. North 
Chicago 39, Ill. 

Solar Plastic Products Co., 
16th St., Brooklyn 29, N.Y. 

Solem Machine Co., Merritt-Solem Div., 
120 S. Niagara St., Lockport, N.Y. 

Solid-Art Co., 5910 Yorkwood Rd., 
Baltimore 12, Md. 

@Solvay Sales Div., Allied Chem. & Dye 
Corp., 61 Broadway, New York 6, N.Y. 

Sol vic Society Anonyme, 244, rue de 
la Loi, Brussels, Belgium 

Somerset Industrial esigns, Inc., 
Vanderveer Parkway, Somerville, 
N.J. 

Sommer & Maca Glass Mach. Co., 36/0 
S. Oakley Ave., Chicago, Ill. 

Sommers Plastics Products Co., 7-9 
W. 18th St., New York, N.Y. 

Sonoco Products Co., Hartsville, S.C. 

Sorg Paper Co., The, 901 Manchester 
Ave., Middletown, Ohio 

South California Plastic Co., 
Flower St., Glendale 1, Calif. 

@South Florida Test Service, 4201 N.¥. 
7th St., Miami 34, Fla. 


a 10 W. 


fiCago 


New 


16 W. 46th St, 


lst Natl. 


Bank 
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610 Smith x. 
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Henry St., 
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1635 E. 
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ierican 
Wash- 


Cwalk 


South Gate Tool & Eng. Co., South 
Gate, Calif. 

South Salem Studios, 
Rd., S. Salem, N.Y. 

@Southern Plastics Co., 408 Pendleton 
St., Columbia 1, S.C. 

Southern Plastics Eng. Corp., U.S, Rt. 
99, N., Greensboro, N.C. 

Southern Plastic Products Co., 948 
950 Ave. E, Riviera Beach, Fla. 

Southern Screw Co., P.O. Box 
Statesville, N.C. 

Southern Tool Mfg. Co., 649 Waughton 
St., Winston-Salem, N.C. 

Southwestern Plastic Pipe Co., Div., 
Texas Vitrifield Pipe Co., Mineral 
Wells, Texas 

Spadone Machine Co., Inc., Connecticut 
Ave., South Norwalk, Conn. 

Spartan Industrial Corp., 51 Chambers 
St., New York 7, N.Y. 

Spaulding Fibre Co., Inc., 310 Wheeler 
St., Tonawanda, N.Y. 

Special Products Div., Weyerhaeuser 
Timber Co., P.O. Box 1645, Tacoma 
1, Wash. 

Specialized Plating Co., 2238 Purdue 
Ave., W. Los Angeles 64, Calif. 

Specialties Imprinting Co., 113 St. Clair 
Ave. N.E., Cleveland 14, Ohio 

@Specialty Chemicals Inc., McNeil Rd., 
Rt. 4, Box 156, Austin, Texas 

Specialty Insulation Mfg. Co., 
Center St., Hoosick Falls, N.Y. 

Specialty Products Co., 190 Warren 
St., Jersey City, N.J. 

Specialty Resins, Inc., 842 N. Wells 
St., Chicago 10, Ill. & 32rd & Spring 
Garden Sq., Phila 4, Pa. 

@Spencer Chemical Co., Dwight Bldg., 
Kansas City 5, Mo. 

Spencer Turbine Co., The, 486 New 
Park Ave,. Harfordt 6, Conn. 

Sperzel Co., 2845 Harriet Ave., S., 
Minneapolis 8, Minn. 

Spier, Franklin Inc., 232 Madison Ave., 
New York 16, N.Y. 

Spraylat Corp., 1 Park Ave., New York 
16, N.Y. 

Springfield Cast Products, Inc., 124 
Switzer Ave., Springfield 9, Mass. 
Springfield Fabricators, Inc., 697 

Morris Tpke., Springfield, N.J. 

Springfield Moulders, Inc., 30 Cush- 
man St., Monson, Mass. 

Springfield Pattern Works, Inc., 124 
Switzer Ave., Springfield 9, Mass, 

Springfield Tool & Die Co., Inc., 109 
Springfield Ave., Springfield, N.J. 

Sprout, Waldron & Co., Inc., Sherman 
St., Muncy, Pa. 

Square D Co., Molded Insulation Div. 
N. Tippecanoe St., Peru, Ind. 

Staff Die Cutting Co., 40 W. 22nd St., 
New York 10, N.Y. 

Stagg, W. Howard, 2113 E. 
St., Philadelphia 25, Pa. 
Stahl, Gerald, 12 E. 46th St., New York 

7, ius 

Standard Cap & Molding Co., Inc., 307 
S. Eaton St., Baltimore, Md. 

Standard Coated Products, 
chanan, N.Y. 

Standard Conveyor Co., 319 N. W. 2nd 
St. N. St. Paul 9, Minn. 

Standard Electric Mfg. Co., Inc., Haddon 
Ave., W. Berlin, N.J. 

®Standard Insulation Co., 74 Paterson 
Ave., E. Rutherford, N.J. 

Standard-Knapp, Div., Emhart Mfg. 
Co., Portland, Conn. 

Standard Machinery Co., 
Mystic, Conn. 


a 
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Old Ridgefield 


1360, 


Inc., 


Sargent 


Inc., Bu- 


12 Water, 


@Standard Tool Co., 47 


@Stanley Chemical Co., The, E. 


® Sterling, 


@Standard Molding Corp., 1517 E. Third 


St., Dayton 3, Ohio 
Standard Oil Ce., 
Cleveland, Ohio 
Standard Oil Co. of Calif., Product 
Acceptance Dept., Standard Oil 

Bldg., San Francisco, Calif. 
Standard Plastics Co., Inc., 62 Water 
St., Attleboro, Mass, 
Standard Plastics, 
Breiningsville 
Standard Pyroxoloid Corp., 85 Pleasant 
St., Leominster, Mass. 


3083 


Broadway, 


Inc., 


R.D.#1, 


Hamilton St., 
Leominster, Mass, 

Standard Ultramarine & Color Co., 

24th St. & Sth Ave., Huntington, W. 
Va. 

Standard-Union Fibre Co., P.O. Box 
4755, 2950 E. Tioga St., Phil. 34, Pa. 

Berlin, 
Conn. 

Star Chem. Co., 
Westchester, III, 

Star Die & Supply Co., 19 Stewart St., 
Lynn, Mass. 

Star Mfg., Inc., 105 Industrial 
Little Ferry, N.J. 

Staub, David E., 111 Quimby, Westfield, 
N.J. 

Steckler, R. Laboratories, 8200 Harvard 
Ave., Cleveland 5, Ohio 

Steere Enterprises, Inc., 422 S. Broad- 
way, Akron 8, Ohio 

Stein Equipment Co., 
Brooklyn 15, N.Y. 

Stein, Hall & Co., Inc., 285 Madison 
Ave., New York 17, N.Y. 

Steiner Plastic Mfg. Co., Inc., Pratt 
Oval, Glen Cove, N.Y. 

Stellaron Corp., 185 Madison 
New York, N.Y. 

Stelray Products, Inc. Suby. Derby- 
Shelton Silver Co., 65 Shelton Ave., 
Shelton, Conn. 

Stensgoard, W. L. & Assoc., Inc., 346 
N. Justine St., Chicago 7, Ill. 

Sterling Electric Motors, Inc., 5401 
Telegraph Rd., Los Angeles 22, Calif. 

Inc., 3738 - Holton, St., 
Milwaukee 12, Wis. 

Sterling Molders, Inc., 
Rd., Buffalo 7, N.Y. 

Sterling Plastics Co., 1140 Commerce 
Ave., Union, N.J. 

Stevens, Howard, Associates, Edgar- 
town, Mass. 

Stewart, F. 5S. Associates, 10819 
Venice Blvd., Los Angeles 34, Calif. 

Stimsonite Div., Elastic Stop Nut Corp. 
of America, 3445 N. Kimball Ave., 
Chicago 18, Iil. 


9830 Derby 


Lane, 


Ave., 


107 8th St., 


Ave., 


277 Military 


@Stokes, F. J. Machine Co., 5500 Tabor 


Rd., Philadelphia 20, Pa. 
Stokes Molded Products, 
Taylor St., Trenton 4, N.J. 
Stokes-Trenton, Inc., 150 Enterprise 
Ave., Trenton 9, N.J. 
Stone, S. G. Tube Machine Corp., 1770 
W. Berteau Ave., Chicago 13, Ill. 
Stoner-Mudge, Inc., 2000 Westhall St., 
Pittsburgh 33, Pa. 
Stow Mfg. Co., 443 State St., Bingham- 
ton, N.Y. 
Stowe-Woodward, Inc., 181 Oak St., 
Newton Upper Falls 64, Mass. 
Strabeg Machine Co., 828-830 
St., Bronx 59, N.Y. 
Streamline Plastics Co., 
St., New York 12, N.Y. 
Stressen-Reuter, Inc., 
Ave., Chicago 47, Ill. 
Strick Co., Whitaker & Godfrey Ave., 
Philadelphia 24, Pa. 


Inc., 110 


Home 
175 Prince 


2113 Medill 


®@ Stricker-Brunhuber Corp., 


@Stromes Systems, 


@Structurlite Plastics 


®@ Superior 


Strick Plastics, Spruce & North Sts., 
Perkasie, Pa. 

Strick Trailers, Div. of 
Trailer Co., Spruce St., 
Pa, 

Stricker, Carl, 35 Leo Terrace, Bloom- 


field, N.J. 


Fruehauf 


Perkasie, 


19 W. 24th 
St., New York 10, N.Y. 

Stringfield, Raymond B., 229 S. Nor- 
mandie Ave., Los Angeles 4, Calif. 

Stitch, F. W. Co., P.O. Box 274, 
Passaic, N.J. 

Inc., 411 E. 

St., New York, N.Y. 


108th 

Cerp., 85 High 
St., Hebron, Ohio 

Strux Corp., 14 South 13th St., Linden- 
hurst, N.Y 

Studebaker Hydraulic Products Co., 
1733 N. 33rd Ave., Melrose Pk., III. 

Studebaker Machine Co., 122] S. Ninth, 
Maywood, Ill. 

Sturtevant Mill Co., 
Boston 22, Mass, 

Styrene Products Ltd., 96 Piccadilly, 
London, W. I., England 

Success Plastics Recovery Works, P.O. 
Box 506, Indianapolis 6, Ind. 


110 Clayton St., 


@Sullivan Chemicals Div., 420 Hart St., 


Chicago 22, Ill. 


@Sullivan Varnish Co., 420 N. Hart St., 


Chicago, Ill. 


@Sun Chemical Corp., Electro-Technical 


Products Div., 
Nutley 10, N.J. 
®Sun Chemical Corp., Warwick Chemical 
Co., Div., 10-10 44th Ave., L. I. C, 
Ry Bene 
Sun Plastic, Inc., 2834 Vincent St., 
Cuyahoga Falls, Ohio 


113 E. Centre St., 


®Sunlite Plastics, Inc., 1506 W. Pierce, 


Milwaukee 46, Wis. 
Super Tool Co., 21650 
Detroit 13, Mich. 
Superior Laminating Co., 89 Ridge St., 
New York 2, N.Y. 
Superior Materials, Inc., 
St., New York 6, N.Y. 
Plastics, Inc., 410-430 N. 
Oakley Blvd., Chicago 12, Ill. 
Supplex Co., 225 North Ave., Garwood, 
N.J 


Hoover Rd., 


120 Liberty 


Surprenant Mfg. Co., 172 Sterling St., 
Clinton, Mass. 
Swan-Finch Oil 
St., Hackensack, N.J. 
@Swedlow Plastics Co., 6986 Bandini 
Blvd., Los Angeles 22, Calif. 


Corp., 338 Hudson 


@Swediow Plastics Co., 
Ohio 

Swenson, V. H. Co., Inc., 550 Elm St., 
Arlington, N.J. 

Swift & Co., 
Chicago 9, Ill. 

Swift, M. & Sons, Inc., 10 Love Lane, 
Hartford 1, Conn. 

Sylvan Plastics, Inc., 350 Fifth Ave., 
New York 1, N.Y. 

Sylvania Div., American Viscose Corp., 
1617 Pennsylvania Blvd., Philadel- 
phia 3, Pa. 

@Sylvania Electric Products 
Second Ave., Warren, Pa. 


Youngstown, 


Union Stock Yards, 


Inc., 12 


@Sylvania Electric Products, Inc., Tung- 


sten Div., Towanda, Pa. 
Symons, Ralph B. Assoc., 3571 Main 
Rd., Tiverton, R.I. 
Synco Resins, Inc., Henry St., Bethel, 
Conn. 
Synthane Corp., 
Oaks, Pa. 
Synthetic Chemicals, Inc., 335 McLean 
Blvd., Paterson 4, N.J. 


Montgomery Ave., 


1145 





Synthetic Mica Corp., Passaic Ave., 
Caldwell Twp., N.J. 
Synthetic Plastics Co., 88 St. Francis 
St., Newark, N.J. 
®Synthetic Products Co., 1636 Wayside 
Rd., Cleveland 12, Ohio 
Synvar Corp., 726 King St., Wilmington, 
Del. 
Syracuse Plastics Molders, 
Mechanic St., Syracuse 1, N.Y. 


T 


T. C. Wheaton Co., Mays Landing, N.J. 
T & M Machine & Tool Co., 15-17 
Greenpoint Ave., Brooklyn 22, N.Y. 
TMC Industrial Corp., 135 Hoyt Ave., 

Mamaroneck, N.Y. 

T. O. Plastics, 2901 E. 
Minneapolis 23, Minn. 

Taber Instrument Corp., 111 Goundry 
St., N. Tonawanda, N.Y. 

Tapper Plastics Machinery, 
Broadway, Yonkers, N.Y. 

Taussig, F. H., 175 W. 76th St., New 
York 23, N.Y. 

Taylor & Greenbough Co., 20-30 
Beaver Rd., Wethersfield 9, Conn. 

Taylor Fibre Co., Norristown, Pa. 

®Taylor Instrument Companies, 95 Ames 
St., Rochester 1, N.Y. 
®Taylor, Stiles & Co., Riegelsville, N.J. 

Teal Co., 69 Wheeler St., New Haven 
oF Conn. 

Tech-Art Plastics Co., Ridgedale Ave., 
Morristown, N.J. 

Technical Ply-Woods, 228 N. La Salle 
St., Chicago 1, III. 

Technical Processes Div., Colonial 
Alloys Co., Ridge & W. Crawford St., 
Philadelphia 29, Pa. 

Technical Tape Corp., 177th St., & 
Harlem River, New York, N.Y. 

Technicraft Co., 1156 Commonwealth 
Ave., Boston 34, Mass. 

Tell, Jay W., 750 Fairfield Ave., Kenil- 
worth, aie 

Temco Winders, Inc., 
Ave., Providence 5, 

Tempil Corp., 132 W. 
York ll, N.Y. 

Tench, Marvin E. Co., 5252 W. Kinzie, 
Chicago, III. 

®Tennessee Eastman Co., Div. Eastman 
Kodak Co., Kingsport, Tenn. 

Tennessee Products & Chemical Corp., 
Nashville 3, Tenn. 

Tenney Engineering Inc., 1090 Spring- 
field Rd., Union, N.J. 

Tensikult Div., Seiburg Industries, 
Inc., Horse Plain Rd., New Britain, 
Conn. 

Terkelsen Machine Co., 326 A St., 
Boston 10, Mass. 

Terox Mfg. Corp., 3550 N. 
Ave., Franklin Park, Ill. 
Testing Machines Inc., 123 W. 64th St., 

New York 23, N.Y. 

Texas Glass Fiber Corp., P.O. Box 
478, Grandview, Texas 

Texas Plastic Products Co., 
Gazin St., Houston 20, Texas 

Texas Vitrified Pipe Co., Southwestern 
Plastic Pipe Co., Div., Mineral 
Wells, Texas 

® Textileather Corp., Div., General Tire 
& Rubber Co., 607 Madison Ave., 
Toledo 3, Ohio 

Thal, Bernard, 791 Tremont St., Boston 
18, Mass. 

Thaleo, 765 S. Harvard 
Angeles 5, Calif. 


106 


78th St., 


134 Thurbers 


A 8 
22nd St., New 


Lombard 


1501 


Blvd., Los 
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Therm-O-Form Plastics Co., 17641 
Ashland Ave., Homewood, III. 
Therm-O-Plastic Prods., Airport 

Urbana, Ohio 

Thermaflow Chemical Corp., P.O. 
155 Tunkhannock, Pa. 

Thermafoam Corp., Metuchen, N.J. 

®@Thermatron Div., Radio Receptor Co., 
Inc., 251 W. 19th St., New York 11, 
N.Y. 

®Thermel, iInc., 9400 Robinson 
Franklin Park, III. 

Thermex Div., Girdler Co., The, Div., 
National Cylinder Gas Co., 224 E. 
Broadway, Louisville, Ky. 

@Thermo Electric Co., Inc., Rochelle 
Park Post Office, Saddle Brook, N.J. 

Thermoid Corp., Fairground Dr., 
Manlius, N.Y. 

Thermold Corp., 
Manlius, N.Y. 

Thermomat Co., Inc., 300 Maple Ave., 
Trenton 8, N.J. 

Thermoplastic Processes, Inc., Valley 
Rd., Stirling, N.J. 

®Thierica Studio, 900 Clancy Ave., NE, 
Grand Rapids 4, Mich. 

Thiokol Chemical Corp., 780 N. Clinton, 
Trenton 7, N.J. 

Thomas Mfg. Corp., 80 Clinton 
Newark 5, N.J. 

Thomaston Mills, E. Main St., Thomas- 
ton, Ga. 

Thombert, Inc., 
Newton, lowa 

Thompson & Co., 1085 Allegheny Ave., 
Oakmont, Pa. 

Thompson, H. |. Fiber Glass Co., 1733 
Cordova St., Los Angeles 7, Calif. 
Thor Enterprises, Inc., Parker Rd., 

Long Valley, N.J. 
® Thoreson-McCosh, __Inc., 18208 W. 
MecNichols Rd., Detroit 19, Mich. 
®@Thropp, Wm. R. & Sons Co., Div., J. M. 
Lehmann Co., Inc., 550 New York 
Ave., Lyndhurst, N.J. 

Thwing-Albert Instrument Co., 5398 Pu- 
laski Ave., Phila. 44, Pa. 

Tico Plastics, Inc., 55 W. 
New York 11, N.Y. 

Tiger Plastics, 307 Richardson St., 
Brooklyn 22, N.Y. 

@Tilp, J. G., Inc., Springfield & Mill- 
town Rd., Union, N.J. 

Time Saving Specialties, 2816 Dupont 
Ave. S., Minneapolis 8, Minn. 

Timely Products Mfg. Co., 308 Rodgers 
Rd., Des Moines 15, Iowa 

Timken Roller Bearing Co., The, 1835 
Dueber Ave. S.W., Canton 6, Ohio 

Tincher Products Co., 2023 S. 60th St., 
Milwaukee 14, Wis. 

Tinius Olsen Testing Machine Co., 
Easton Rd., Willow Grove, Pa. 
Tinnerman Products, Inc., Dept. 

P.O. Box 6688, Cleveland 1, Ohio 

Titanium Pigment Corp., 111 Broadway, 
New York 6, N.Y. 

Todaro, S., Co., 52 Trinity Pl., Buffalo 
A, 


&., 


Box 


Rd., 


Fairground Dr., 


7 


316 E. 8th St, N., 


13th St., 


16, 


Toepfer, Alfred C. Inc., 1 Broadway, 
New York, N.Y. 

Toledo Plastics Co.,397 Phillips Ave., 
Toledo 12, Ohio 
Toledo Scale Co., 

Toledo 1, Ohio 
Topflight Corp., 160 E. 9th Ave., York, 
a 


Telegraph Rd., 


Pa. 

Torsion Balance Co., The, 35 Mon- 
hegan St., Clifton, N.J. 

Tote System, Inc., 700 South Seventh 
St., Beatric, Nebr. 

Tracerlab, Inc., 130 High St., Waltham 
54. Mass. 


Trans-Matic Plastics Co., 550) y 
Montrose Ave., Chicago 4], III, 

Transeal, Ltd., 100 Oak Tree Aye ¢ 
Plainfield, N.J. le 

@Transilwrap Co., 2814 W. 
Ave., Chicago 47, Ill. 
®Transmatic Plastics Co., 

Montrose Ave., Chicago, III. 

Transplastics Fabricating Co. 34 
Cambria St., Boston 15, Mass. 

Traver Corp., 358 W. Ontario St.. 
cago 10, Ill. 

Traver Investment Corp., 1099 Bluff 
Rd., Glencoe, III. ." 

Tri-Angle Tool & Machine Works, 8623 
Dice Rd., Los Nietos, Calif, 4 

Tri-Point Plastics, Inc., 175-177 |. \ 
Willets Rd., Albertson L.I., N.Y. 

Tri-State Die Casting, Henderson, Ky. 

Tri-State Plastic Molding Co., Inc. 
505 4th St., Henderson, Ky. 

Triangle Development Co., 
10th St., Brooklyn 23, N.Y. 

Trim Molded Products Co., Inc., Route 
5, Box 65A, Burlington, Wis. 

Trimount Plastic Co., Inc., 71 Dudley 
St., Arlington, Mass. 

Triploil Refining Co., 3134 Califomia 
St., N.E., Minneapolis 13, Minn. 

JTrisonia Process Inc., 9 FE. 19th St., 
New York 3, N.Y. 

Trivac Co., Div. Specialized Plating 
Co., 2029 Granville Ave., Los An- 
geles 25, Calif. 

Tronamatic Machine Mfg. Corp., 188] 
Park Ave., New York 35 N.Y. 

Trostel, Albert & Sons Co., 1776 VN, 
Commerce Ave., Milwaukee 1, Wis. 

®Troy Blanket Mills, 200 Madison Ave., 
New York, N.Y. 

True Seal Div., 

Melrose Park, III. 
@ Truilzi, Ambrogio, S.A.S., Via Giovanni 
da Piocida 8, Milan, Italy 

Truscon Labs., Div. Devoe & Raynolds, 
1700 Caniff St., Detroit 11, Mich. 

Tube Turns Plastics, Inc., 2929 Maga- 
zine St., Louisville 11, Ky. 

Tulsa Plastics, 2253-55 FE. 
Tulsa, Okla. 

@ Tumb-L-Matic, Inc., St. 
Stamford, Conn. 

Tumble-Buff Labs, Inc., 95-10 Tucker- 
ton St., Jamaica 33, N.Y. 

Ne 1g Corp., Great Road, Woonsocket, 
I 


Fullerton 


5501 Ww 


Chi- 


Flick-Ready Corp., 


llth St., 


Marys St., 


Turbine Equipment Corp., Hynes Elec- 
tric Div., 63 Vesey St., New York, N.Y. 

Turchan Follower Machine Co., P.O. 
Box 6055, Dearborn 9, Mich. 

Tumer Devices, Inc., 2500 Baldwin St., 
St. Louis 6, Mo. 

Turner Halsey Co., 40 Worth St., New 
York 13, N.Y. 

Turner Tanning Machine Co., 65 Walnut 
St., Peabody, Mass. 

®Twentieth Century Plastics Co., 4210 

N. Sayre Ave., Chicago 18, II. 

Twiss, House of J. Hayden, 500 5th 
Ave., New York, N.Y. 

Tybond Products Co., 2453 N. Westem 
Ave., Chicago 47, Ill. 
Tylene Plastics, Inc., Rd., 

Michigan City, Ind. 


Freyer 


U 


U.B.S. Chemical Corp., 491 Main St., 
Cambridge 42, Mass. 

Uhlich, Paul & Co., inc., 90 West St., 
New York 6, N.Y. 
Ulano Products Co., 
Brooklyn 38, N.Y. 


610 Dean St., 





ra Electroforming & Mfg. Co., 110 

wo Ave., Pitman 7, ND 

Una-Craft Engineering Co., Inc., 2209 

FE. 8 Mile Rd., Hazel Park, Mich. 

Union Bay State Chemical Co., Inc., 
49] Main St., Cambridge 42, Mass. 

@Union Carbide & Carbon Corp., Bake- 
lite Co., Div., 30 E. 42nd St., New 
York 17, N.Y. 

@Union Carbide & Carbon Corp., Carbide 
& Carbon Chemicals Div., 30 E. 
42nd St., New York 17, N.Y. 

@Union Carbide International, 295 Madi- 
Ave., New York, N.Y. 

Union City Filament Corp., 540-39th 
St., Union City, N.J. 

Union Oil Co. of Calif., 617 W. 7th St., 
Los Angeles 17, Calif. 

Union Paste Co., 1605 Hyde Park Ave., 
Hyde Park 36, Mass. 

Union Products, Inec., 
St.. Leominster, Mass. 

Union Twist Drill Co., 
Athol, Mass. 

Uniparr, Inc., 
Alto, Calif. 

United Chromium, Inc., 100 E. 42nd St., 
New York 17, N.Y. 

United Die Models, Inc., 
Kedzie Ave., Chicago 32, IIl. 

United Laboratories Co., Inc., 801 E. 
Linden Ave., Linden, N.J 

@ United Laminations, Inc., 1311 Lacka- 
wanna Ave., Mayfield, Pa. 

United Mask & Novelty Co., Inc., Plas- 
tic Div., 70-02 70th Ave., Glendale, 
a FP 

United Merchants Industrial Fabrics, 
Div., Davis Mills Corp., 1047 Broad- 
way, New York 18, N.Y. 

United Sales Service, 6762 Colgate 
Ave., Los Angeles 48, Calif. 

@United States Gasket Co., 602 N. 10th 
St., Camden 1, N.J. 

United States Glass Fiber Co., 
Forest St., Manchester, Conn. 

®United States Gypsum Co., 300 W. 
Adams St., Chicago 6, III. 

®United States Industrial Chemicals Co., 
Div. National Distillers & Chemical 
Corp., 99 Park Ave., New York 16, 
 § 


511 Lancaster 
Monroe St., 


501 Webster St., Palo 


4045 S. 
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United States Industries, Inc., Axelson 
Mfg. Co. Div., 6160 S. Boyle Ave., 
Los Angeles 58, Calif. 

United States Metal Coatings Co., Inc., 
701 Spring St., Elizabeth 4, N.J. 

United States Plastic Molding Corp., 
Carlton St., Wallingford, Conn. 

United States Plastic Products Corp., 
Box 49, Metuchen, N.J. 

United States Plywood Corp., 55 W. 
44th St., New York 18, N.Y. 

United States Polymeric Chemicals, 
Inc., Box 507, Stamford, Conn. 

United States Rubber Co., 407 N. Main 
St., Mishawaka, Ind. 

®United States Rubber Co., 1230 Ave. of 
the Americas, New York, N.Y 

®United States Rubber Co., Chicago Die 
Mold Div., 4001 W. Wrightwood Ave., 
Chicago 39, Ill. 

@United States Rubber Co., Naugatuck 
Chemical Div., 203 Elm St., Nauga- 
tuck, Conn. 

*United States Rubber Co., 
Plastic Products, 2638 N. 
Rd., Chicago 39, Ill. 

U.S. Steel Co., 525 William Penn Pl., 
Pittsburgh, Pa. 


Royalite 
Pulaski 


@ Indicates Advertiser. 


United States Stoneware Co., Tallmadge 
Ave., Box 350, Akron 9, Ohio 

United States Testing Co., Inc., 1415 
Park Ave., Hoboken, N.J. 

United Tool Co., 170 Bennett, Bridge- 
port 5, Conn. 

Universal Aviation Corp., 85 Beech- 
wood Ave., New Rochelle, N.Y. 

Universal Hydraulic Machinery Co., 
“7 285 Hudson St., New York 13, 
het 

Universal Moulded Products Corp., 
Commonwealth Ave., Bristol, Va. 

Universal Molding, Inc., 535 N. Keller 
St., Upper Sandusky, Ohio 

Urrite Plastics Fabricators, 4740 S. 
Durfee Rd., Pico, Calif. 

Utility Mfg. Co., 4758 S. Kingan Ave., 
Cudahy, Wis. 


Vv 


Vv. & O Press Co., Hudson, N.Y. 

Vac-Art, Inc., 2661 Broadway, Box 211, 
Bay City, Mich. 

Vacu-Form Corp. of America, 426 Union 
Ave., Brooklyn, N.Y. 

Vacumet, Inc., 1009 W. Weed, Chicago 
22, Ill. 

Vacuum Coatings, Inc., 
Wilkinsonville, Mass. 
Vacuum Forming Corp., 76 S. Bayles 

Ave., Port Washington, N.Y. 
Vacuum Metalizing Corp., 32-36 Green- 
point Ave., L.I.C. 1, N.Y. 


Depot St., 


@ Vacuum Plastics Corp., 1096 Scott St., 


Columbus, Ohio 
Vacuum Sales Co., 290 Broadway, 
Huntington Station, L.I., N.Y 


®@ Valite, Div. Valentine Sugars, inc., 726 


Whitney Bldg., New Orleans 12, La. 

Valley-National Corp., The, Clark St., 
Milldale, Conn. 

Van Cleef Bros., Inc., Div. Johns- 
Manville, 7800 Woodlawn Ave., Chi- 
cago 19, Ill. 

Van Cleef & Co., P.O. Box 247, Bran- 
ford, Conn. 

Van Doren, Harold, 1717 Sansom St., 
Phila. 3, Pa. 


®Van Dorn Iron Works Co., The, 2685 E. 


79th St., Cleveland 4, Ohio 

Van Ness Plastic Molding Co., 327 
Main St., Belleville 9, N.J. 

Van Norman Machine Co., 3640 Main 
St., Springfield 7, Mass. 

Van Norman Molding Co., 4631 Cottage 
Grove Ave., Chicago 15, Ill. 

Van Wyck Products Co., Inc., 385 E. 
Green St., Pasadena 1, Calif. 

Vanderbilt, R. T. Co., Inc., 230 Park 
Ave., New York 17, N.Y. 

Vansul Sales Co., 183 William ‘t., 
Englewood, N.J. 

Vapor Blast Mfg. Co., 2025 W. Atkinson 
Ave., Milwaukee 16, Wis. 

Vapor Heating Corp., 80 E. Jackson 
Blvd., Chicago 4, II]. 

Varcum Chemical Corp., Packard Rd., 
Niagara Falls, N.Y. 

Vargish & Co., Inc., 3860 Park Ave., 
Bronx 57, N.Y. 

Varney Inc., 3950 N.W. 28th St., Miami 
42, Fla. 

Vaupell Plastics, 1150 W. 53rd St., 
Seattle 7, Wash. 

Vavrik, Louis, Industrial Design, 634 
Dixie Highway, Rossford, Ohio 

Velsico!l Chemical Corp., 330 E. Grand 
Ave., Chicago 11, Ill. 

Velveray Corp., 15 W. 34th St., New 
York 1, N.Y. 

Venango Plastics, 
Franklin, Pa. 


Box 368, 


Inc., 


®Vickers, Inc., 1400 Oakman Blvd., 


@Victory Mfg. Co., 1720-42 W. 


® Vogt 


Verduin, John Machine Corp., 351 
Tenth Ave., Paterson 4, N.J. 

Vern Emery Co., 10647 Wixom St., Sun 
Valley, Calif. 

Vernon-Benshoff Co., P.O. Box 
Pittsburgh 30, Pa. 

Verson Allsteel Press Co., 
93rd St., Chicago 19, III. 
Vertrod Corp., 2037 Utica Ave., B’klyn 

fy 
Vic Mfg. Co., 1313 Hawthorne Ave., 
Minneapolis 3, Minn. 


1587, 


1355 E. 


De- 
troit 32, Mich. 

Victor Kellering, Inc., 955 E. 5lst St., 
B’klyn 3, N.Y. 

Arcade 
Pl., Chicago 12, Ill. 

Victory Plastics Co., 81 Apsley St., 
Hudson, Mass. 

Viking Pump Co., 4th & Dyson Sts., 
Cedar Falls, lowa 

Vinyleards, Inc., 224 E. 8th St., Cin- 
cinnati 2, Ohio 

Virginia Plak Co., 270 Madison Ave., 
New York 16, N. Y. 

Virginia-Carolina Chemical Corp., 401 
E. Main St., Richmond 5, Va. 

Visking Corp., 6733 W. 65th St., Chi- 
cago, Ill. 

Vitro Engineering Div., Vitro Corp. of 
America; 1025 Connecticut Ave., 
Washington 6, D. C. 

Vitro Mfg. Co., 60 Greenway ":., Pitts- 
burgh, Pa. 

Vichek Tool Co., The, 3001 i. 
St., Cleveland 4, Ohio 

Vogel Mfg. Co., The, 506 Logan St., 
Bridgeport 1, Conn. 

Voges Mi + Co. Inc., 103-11 98th St., 
Ozone Park 17, N. Y. 

Mfg. Corp., Plastics Div. 100 
Fernwood Ave., Rochester 21, N. Y. 

Voliet Plastic, Inc., 15 South Joliet 
St., Joliet, Ill. 

Vulcan Rubber Products, Inc., Sub. of 
Reeves Brothers Inc., 54 Worth St., 
New York, N. Y. 

Vulcan Tool Co., The, 
Ave., Dayton 10, Ohio 

Vulcanized Rubber & Plastics Co., 5 
> Pennsylvania Ave., Morrisville, 
a. 


87th 


730 Lorain 


Ww 


W. & A. Co., Inc., 56 Union St., Attle- 
boro, Mass. 

W-L Molding Co., The, 8212 U. S. Hwy. 
131 S. Kalamazoo, Mich. 

Wabash Fibre Box Co., 2000 N. 19th 
St., Terre Haute, Indiana. 

Wabash Metal Products Co., Box 305, 
1569 Morris St., Wabash, Ind. 

Wachter Plastic Co., 727% J. St., 
Sacramento 14, Calif. 

Wagner, Charles A. Co., Inc., 4455 N. 
6th St., Philadelphia 40, Pa. 

Wagner Mfg. Co., Inc., 350 W. Adams 
St., Jackson, Mo. 

Wagner Plastic Corp., 


6500 Hudson 

Blvd., W. New York, N. J. 

Wait-Plastics, 4515 Page Ave., Jack- 
son, Mich. 

Wal-Mar Plastics, Inc., 21805 Western 
Ave., Torrance, Calif. 


Waldon Inc., 919 N. Michigan Ave., 
Chicago, IIl. 


@Waldron, John Corp., P. O. Box 791, 


New Brunswick, N. J. 
@Waljohn Plastics, Inc., 
B’klyn. 9, N. Y. 


437-88 St., 
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@ Wallace & Tiernan, Inc., Harchem Div., 
25 Main St., Belleville 9, N. J. 

® Wallace & Tiernan, Inc., Lucidol Div., 
1740 Military Rd., Buffalo 5, N. Y. 

Wallace Container Co., 627 E. Wash- 
ington Ave., Santa Ana, Calif. 

Waltco Products, 4501 S. Western St., 
Chicago 9, IIl. 

Wama Co., Industrial Bldg. 
2, Md. 

Warren Plastics Corp., S. Irvine St., 
Warren, Pa. 

® Warwick Chemical Co., Sun Chem. Div., 

10-10 44th Ave., L. 1. C. 1 
Wasco Products, Inc., Bay State Rd., 
Cambridge, Mass. 
Washburn, T. F., 
Ave., Chicago, Ill. 
Washington Plastics Co., 1140 George 
St., Sharon, Pa. 

@ Waterbury Companies, Inc., 835 S. Main 
St., Waterbury 20, Conn. 

@ Watertown Mfg. Co., The 1000 Echo 
Lake Rd., Watertown, Conn. 

® Watlow Electric Mfg. Co., 1376 Fergu- 
son Ave., St. Louis 14, Mo. 

@Watson Standard Co., 225 Galveston 
Ave., Pittsburgh 12, Pa. 

@ Watson-Stillman Press Div., Farrell- 
Birmingham Co. Inc., 156 Aldene 
Rd., Roselle, N. J. 

Wayne Plastics Corp., 
Ave., Ft. Wayne, Ind. 

Weber, H. L. & Co. Inc., Kiel, Wis. 

Weber, J., Mfg. Corp., The, 2 East 
54th St., New York 22, N.Y. 

Weber Plastics, pg 133 W. Ellis St., 
Stevens Pt., 

Weblon, Inc., il wv. 42nd St., 
36, N. Y. 

Weckesser Co., 5265 N. Avondale Ave., 
Chicago, II. 

Wecolite Co., 
York, N. Y. 

Weighing Components, Inc., 64 Fulmor 
Ave., Hatboro, Pa. 

Weiss & Klau Co., 462 Broadway, New 
York 13, N. Y. 

Weiss, A. L. Co., 150 20th St., Brook- 


Baltimore 


Co., 2244 Elston 


2330 Dwenger 


New York 


552 W. 53rd St., New 


lyn, N. Y. ; 

Welch Plastics & Mfg. Co., Inc., 814 W. 
Third Ave., Columbus 8, Ohio 

Weld Edge Plastics, Inc., 270 Ferry 
t., Newark 5, N. J. 

@ Welding Engineers, Inc., P. O. Box 391, 

Norristown, Pa. 

Wellington Print Works, Inc., Lalor & 


Hancock St., Trenton, N. J. 
@Wellington Sears Co., Inc., 65 Worth 
St., New York 13, N. Y. 
Wessel, Stanley & Co., 420 N. Michigan 
Ave., Chicago 1l, Ill. 
West Coast P astics Distributors, Inc., 
8510 Warner Dr., Culver City, Calif. 
West & East Trading Corp., 32 Broad- 
way, New York, N. Y. 
@ West Instrument Corp., 4363 W. Mont- 
rose Ave., Chicago 41, IIl. 
© Westchester Plastics, Ines, 326 Waverly 
Ave., Mamaroneck, N. Y. 
Western Coating Co., P. O. Box 109, 
Elyria, Ohio 
Western Coating Co., 85 W. Union St., 
Pasadena 1, Calif. 
Western Coating Co., P. O. Box 598, 
Oakridge Station, Royal Oak, Mich. 
Western Coil & Electrical Co., 215 
State St., Racine, Wis. 
Western Felt Works, 4115 Ogden Ave., 
Chicago 23, IIl. 


@ Indicates Advertiser. 
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Western Plastic & Rubber Co., 1101 

Wright Ave., Richmond, Calif. 

Western Plastic Inc., E. 802 
Ave., Spokane 3, Wash. 

Western Plastics Corp., 3110 
Way, Tacoma 2, Wash. 

Western Plastics Corp., 1515 
} Hastings, Neb. 

@ Western Sueatben Co., 2920 Cass Ave., 

St. Louis 6, Mo. 

Westinghouse Air Brake Co., Industrial 
Products Div., Wilmerding, Pa. 

Westinghouse Electric Corp., Box 868, 
Pittsburgh 30, Pa. 

Westinghouse Electric Corp., Micarte 
Div., Hampton, S. C. 

Westlake Plastics, West Rd., 
Lenni Mills, Pa. 

Westland Plastics, Inc., 3317 E. 
Blvd., Los Angeles 23, Calif. 

Westmoreland Plastics Ce., 135 
trude St., Latrobe, Pa. 

Weston Electrical Instrument Corp., 
Sub., Daystrom, Inc., 614 Freling- 
huysen Ave., Newark 12, N. J. 

Westplex Corp., 12 Commercial St., 
Rochester 14, N. Y. 

Westvaco Chlor-Alkali Div., Food Ma- 
chinery & Chemical Corp., 161 E. 42 
St., New York 17, N.Y. 

Westvaco Mineral Products Div., Food 
Machinery & Chemical Corp., 161 E. 
42 St., New York 17, N. Y. 

Wexler, S. & Co., 44 W. Cermak Rd., 
Chicago 16, III. 

Weyerhauser Sales Co., Ist Natl. Bank 

Bldg., St. Paul 1, Minn. 

Wapnlienee Timber Co., Special Prod- 
ucts Div., P. O. Box 1645, Tacoma, 
Wash. 

Wharry, G. A. & Cos, Inc., 125 Broad 
St., New York 4, N. Y. 

Wheaton, T. C. Co., Mays Landing, N.J. 

Wheelabrator Co., 837 S. Byrkit St., 
Mishawaka, Inc. 


Pacific 
Ruston 


W. 2nd 


Lenni 
Pico 


Ger- 


@Wheelco Instrument Co., Div. Barber- 


Colman Co., 1533 Rock St., Rock- 
ford, Ill. 

Wheeling Stamping Co., 2110 Water St., 
Wheeling, W. Va. 

White, S. % Dental Mfg. Co., The, 10 
E. 40th St., New York 16, N. Y. 

@ Whitlock, C. H. Assoc., 21655 Coolidge 
Hwy., ‘Oak Park 37, Mich. 

Whitlock Co., The, 3655 N. Southport 
Ave., Chicago 13, IIl. 

Whitman Plastics Corp., 363 Highland 
Ave., Somerville 44, Mass. 

Whitney Chain Co., The, Hansom-Whit- 
ney Co., Div., 175 Bartholomew St., 
Hartford 2, Conn. 

Whitso, Inc., 9330 Byron St., 
Park, Ill. 

Whittaker, Clark & Daniels, Inc., -” 
West Broadway, New York 13, N. 

Whyte Mfg. Co. Inc., 113 4th Ave., New 
York 3, N. Y. 

@ Wiegand, Edwin L. Co., 7613 Thomas 
Blvd., Pittsburgh 8, Pa. 

Wiggins Plastic Molding Co., 10 Kings- 
land Rd., Clifton, N. J. 

Wiggins Plastic Molding Co., Inc., 317 

ortlandt St., Belleville 9, N. J. 

Wileo Co., 4425 Bandini Blvd., 
Angeles 23, Calif. 

Wilcox Plastics, Inc., 656 Vail Ave., 
Montebello, Calif. 

@ Williams-White & Co., 800 Third Ave., 
Moline, III. 

Williamson Adhesives, Inc., 8220 Kim- 
ball Ave., Skokie, Ill 

Wills, John A. & Co., 2941 Doyne Rd., 
Pasadena 8, Calif. 


Schiller 


Los 


Willson Camera Co., Inc., 1395 | 
rence Rd., Havertown, Pa. 

Wilmington Fibre Spec. 
Castle, Del. 

Wilmot & Cassidy, Inc., 108 Pr 
St., B’klyn. 22, N. Y. 

Wilner Wood Fleer Co., Norway, Maine 

Wilpet Tool & Mfg. Co., 244 Duke s St. 
Kearne N. 

Wilross roducts Ce., 
Hawthorne, N. J. 

Wilson Plastics Inc., MacArthur Ave 
New Windsor, N. - 

Wilson Plastics, inc., 1531 Milan 
Sandusky, Ohio 

Wilson Plastics of Fla., Inc., 570] W. 
Beaver St., Jacksonville 5, Fla. 

Wilson, Ralph Plastics, Inc., Temple, 

‘exas 

Windman Bros., 3325 Union Pacific Ave, 
Los Angeles 23, Calif. 

@ Windsor, R. H. Lid.; Leatherhead Rd.. 
South Chessington, Surrey, England 

Winner Mfg. Co., Inc., Box 399, Tren- 
ton, N. if 

Wirz, A. H., Inc., 
Sts. Chester, Pa. 

@ Witco Chemical Co., 122 E. 42 St., New 
York 17, N. Y. 

W itte, John H, & Sons, 206 Jeffersor 
St., Burlington, Iowa 

Wizard Boats, Inc., 2075 Harbor Bivd., 
Costa Mesa, Calif. 

@Woloch, George t Inc., 601 W. 
a New York, 

Wolverine Maer cy Ca, 31 Main St., 
Cambridge, Mass. 

Wolverine Paper Converting Machinery 
Corp., 18584 Fitzpatrick, Detroit 28, 
Mich. 

Wood Flour, Inc., Howard St., 
ter, N. H. 

@ Wood, R. D. Co., 1072 Public Ledger 
Bldg., Phila. 5, Pa. 

Woodall Industries, Inc., 7575 E. Mc 
Nichols Rd., Detroit 34, Mich. 

Worbla Ltd., Papiermuhle-Bern, Switzer- 
land 

Worcester Moulded Plastics Co., 14 Hy- 
geia St., Worcester 8, Mass. 

World Plastex, 1685 Boone Ave., 
York 60, N. Y. 

@Wrenn Paper Co., The, First & Water 
Sts., Middletown, Ohio 

Wyandotte Chemicais Corp., 1609 Bid- 
dle Ave., Wyandotte, Mich. 

Wyatt’s Plastics, Inc., 5928 Katy St., 
Houston, Texas 

Wyndmoor Mfg. Corp., 1000 Roosevelt 
Ave., Carteret, N. J. 

Wynnewood Products Co., 303 Tena 
St., P. O. Box 1088, Jacksonville, 
Texas 

Wysong & Miles Co., 625 Fulton St., 
Greensboro, N.C. 

Wyssmont a. Ince, 
) OF oe ee 

Wyzenbeek . Staff, Ine., 223 N. Cali- 
fornia Ave., Chicago 12, Ill. 


aw- 


Co., Ne 


>W 


Ost 


20 4th Ave., 


Fourth & Darlington 


Winches- 


New 


42-05 27th St., 


x 


Xylos Rubber Co., Div., Firestone Tire 
& Rubber Co., O. Box 27 
Akron 1, Ohio 


Y 


® Yardley Plastics Co., 142 Parsons 
Ave., Columbus 15, Ohio 
Yates Co., 2211 Peninsula Dr., Erie, 
Pa. 
Yates-American Machine Co., 729 4th 
St., Beloit, Wis. 
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Yorker & Sons, Inc., 601-03 E. 48th 
\ve., Denver 16, Colo. 

Young Machinery Co., R. D. 2, Muncy, 
Pa 

Youngstown Miller Corp., Box 70, Nor- 
walk, Ohio 


yd 


@ Zapf, Charles & Co., 2423 Main St., 


Evanstown, III. 

Zenith Plastics Co., 3901 Superior 
Ave., Cleveland, Ohio 

Zenith Plastics Co., Div., Zenith Air- 
craft, P. O. Box 91, 1600 W. 135th 
St., Gardena, Calif. 

Zenith Plastic Co., 9 S. Adams St., 
Ypsilanti, Mich. 


Zimmer, Hans J., Frankfurt-am-Main, 
Germany 

Zimmerman Co., Plastex Co., Div., 
3232 Cleveland Ave., Columbus, Ohio 

Zinnser & Co., Inc., Hastings-on-Hud- 
son, N. Y. 

Zinsser, William & Co., Inc., 516 W. 
59th St., New York 19, N. Y. 

Zip Abrasives Corp., 1360 W. Ninth St., 


AAPA NENET Tine sane yep fee Ape bere 


Zack Industries, 185 Goffle Rd., Haw- 


horne, N. ° 


ates Advertiser. 


Zenner, Justin, 823 E. Waveland Ave., 
Chicago 13, Ill. 


Cleveland, Ohio 
@Zollinger, Albert Inc., 1245 Warren 
Ave., Downers Grove, IIl. 





“Please recommend a material which will... 


“Our need is a plastic wheel that... 


99 


‘r 


“Do you know of a manufacturer who... ?” 


“ 


... and how can we insulate it?” 


“Who makes stock molded cookie cutters?’ 


*‘Where can I purchase a machine that... ?” 


Each month the Readers’ Service Department of Mop- 
ERN PLASTICS answers scores of questions for our read- 
ers. Questions range from simple requests for informa- 
tion about the manufacturer of a stock molded item to 
requests which must be referred to industry sources 
for action. 


With their extensive files, reference library and wide 
knowledge of plastics materials, machinery and pro- 
cedure, the members of the Readers’ Service Depart- 
ment can usually supply, or refer you to someone who 
can supply, the information you want. 


If you have a question, feel free to forward it. There 
is no charge or obligation for this service. Address— 
Readers’ Service Department, Mopern Ptastics. A com- 
plete reply. to your inquiry will be sent promptly 


MODERN PLASTICS 


A Breskin Publication 


575 Madison Avenue New York 22, N. Y. 
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Federal Tool Corporation 
Fellows Gear Shaper Company, 

Machine Division 
Ferro Corporation 

Color Div. 


The, Plastics 


Fiberfil, Inc. 
Se NINO, TOO icc srcdccdiavdiviccsseccsnen 208 
Fierstone Plastics Company, Chemical Sales 

Division 
Fine Organics, Inc. 
Finish “Sy Glan Inc 
Fiore, Wm. M., 
Flick-Reedy Corporation, Miller Fluid Power 

Division 
Flightex Fabrics, Inc. 
Food Machinery & Chemical Comperation, Ohio 

CO a re rrr Te 
Forrest Manufacturing Company, Inc. .... 
Foster & Allen, Inc. 00, eae 
Foster Grant Co., Inc., Petrochemical Division 201 
Fostoria Pressed Steel Corp. 913 
Franklin Research Corp., Davis- Standard Div. 
French Oil Mill Machinery Co., The, Hydraulic 

Press Division ....... ccc 
Furane Plastics Inc. 


Gane Brothers and Lane, Inc. 

Geissel Mfg. Co., Inc. ......... ve 
General American Transportation Corporation, 
Lincoln Molded Plastics, Inc., Subsidiary 

Parker-Kalon Division 


Plastics Division 771-774 
Eagle-Picher Company, The, F abricon Products General Aniline & Film Corporation, Antara 
Pe icisinnekunes Siaenbieds s dbcsuce sce xasien BO Chemicals Div. ....... 395 
( Eagle Tool and Machine Co. ee General Die Mold Co. 

, 928 Eastman Chemical Products, Inc. .........escees 326, 327 General Dyestuff Company Div. ..........ceeeeceeces 400 
, 488 Eastman Kodak Company, Cellulose Products General Electric Company, Chemical Materials 
, 466 | REPRE RTE Dept. ..ccccccccececs 188, 189 
, 844 Egan, Frank W., & Company,..........ssees General Industries Co., The . 623, 662 
_ 407 Electric Auto-Lite Company, The, Instrument and General Plastics Corporation 
, 15 Gauge Division ........0ce0see0s General Roll Leaf Manufacturing Co. 


General Tire & Rubber Company, The, 
Chemical Division 


Electro-Technical Products Division oh Sun 
Chemical Corp. ... 


| 


. 318-319 


eo 
| 
~ 
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Gering Products, Inc. 

Gilman Brothers Company, 

Glass Yarns & Deeside Fabrics Ltd. 

Glenn Electric Heater Corporation 

Glidden Co., The, 
Chemicals-Pigments-Metals Div. .........eeeeeee0. 428 
Industrial Finishers Div. 

G. M. C. Process Corp. 

Goodri« h, B. Fes 

Goodyear Tire & Rubber Company, The, 


Company, The, Geom Div. 


Chemical Division 
Gorton, George, Machine Co. 
Grace, W. R., & Co., Polymer Chemicals Division .. 
Great American Plastics Company, Petro 
Chemical Division 
Grimes Manufacturing Company, Plastic Research 
Products Company Division 


Hale & Kullgren, Inc. 
Harchem Division, Wallace & Tiernan, Inc. 
fey” WPVNTTTTT TTT rrr rT rer 447 
Hardman, H. V., Co., Inc. 
Harshaw Chemical Co., The 
Hartig Extruders 
Harwick Standard Chemical Co. 
Hawley Products Company 
Hayden Mica Co. 
Hexcel Products Inc. 
HMS Associates 
Peed MND Gas oc cs ccccccccscdicecces 992, 1014 
es Ee Ge Ths Ge neces ccsncdsccccesedereeess 882 
Holland, M., Company 
Hommel, O., Co., The, Pigment Division 
Honolulu Oil Company, Industrial Research 
EMER BO ccccccccuesd eb aekdutescmnediaed 1015 
Hooker Electrochemical Co., Durez 
PR EEN ncusunddsducnabecsaned 43-46, 300, 301 
Hopp Press, Inc., The, Hopp Plastics Division 
Hull Standard Corporation 
Best eet Paper COREE oc cccccccccscccctisccwtcteees 545 
Hyde, A. L., Co 
Hydraulic Press Mfg. Co., The, Division of 
K oehring Co. 


Ideal Plastics 

Imperial Chemical Industries Limited, Plastics 
Di vision 

Improved Machinery Inc. 

Industrial Heater Co., Inc. 

Industrial Mfg. Corp. 

Industrial Molded Products Co., Inc 

Industrial Ovens, Inc. 

Industrial Research Laboratories, Division of 
Honolulu Oil Company 

Industrial Solvents & Chemicals, Inc. 

Injection Molders Supply Co. 

Insulation Mfg. Company, Inc. 

Interchemical Corporation, Angier Adhesives Div. 

Interplastics Corporation 

Irvin, Jewell & Vinson Co., The 


Jey, T 
Johnson Glass & Plastic Corp. 
Johnson Machinery Co. 

Johnson Manufacturing Company 


Karlton Machinery Corporation, Becker & 
Van Hullen 


Kentucky Color and Chemical Company, Inc. 
Keolyn Plastics 


Kingman, E. B 

Kingsley Stamping Machine Co. 

Koppers Company, Inc., Chemical Division 
Kramer, H. W., Co. 

Krieger Color & Chemical Co., Inc. 

Kuhn & Jacob Molding & Tool Co. 

Kurz-K asch, Inc. 


Lake Erie Machinery Corp. 

Laminations, Inc. 

Leaf Plastics Incorporated 

Larc Products Inc. 

Lawton, C. A., Company, The 

Lehmann, J. M., Company, Inc., Wm. R. Thropp & 

IN, Sle arated atta tid ties cic cohaapirnadnanh bb tactbin did we a,c. 1004 
Lemmon and Snoap x 
Lester-Phoenix, Inc. 

Lewis Welding & Engineering Corp., The, 

Machine Division 
Liberty Cutting Die Company 
Liberty Machine Co., Inc. 

Liberty Tool & Machine Co. 
Lincoln Molded Plastics, Inc., Subsidiary of 

General American Transportation Corp. 

RR Ts. Ti GU ORG bowie Seccdledw cbckeddiececce 921 
Lodge & Shipley Co., The 

Logan Hydraulics, Inc. 

Logo, Inc., Division BWE Chemical Co. ............., 85 
Lombard Governor Corporation 

Re OE nn.k st canesccadduend teedisdede oe 766 
Lucido] Division, Wallace & Tiernan Incorporated 
Luminous Resins Incorporated 

Lupoline Automatic Polishing Equipment Corporation, , . 
Lydon Bros., Inc. 


M & N Modern Hydraulic Press Co, 

Mack Molding Company, Inc. ....... cece 

Makray Manufacturing Company 

Marblette Corporation, The 

Marbon Chemical, A Division of Borg-Warner ......... 291 

Marvel Engineering Company ........ ee 

ee SD LS SY YTrETTrerieer ey eee 858 

Mayer Refrigerating Engineers, Inc. ,,, 

Mayflower Electronic Devices, Inc. .........s0see000% 1014 

McKesson & Robbins, Inc., Chemical Department 

Mearl Corporation, The 

Merck & Co., Inc., Chemical Division 

Mercury Industries Inc. 

Metal & Thermit Corporation ... 
Metals Disintegrating Company, Ines, Pulverising 
Machinery Div. 

Michigan Chrome and Chemical Company . 

Michigan Plastic Products, Inc. ...... 

Mico Instrument Co. ........0+4+ 

Micron Specialties, Inc. ..... cvvccces 

Midland Die & Engraving Division, Prex Corporation ose 

Midwest Molding and Manufacturing Company 

Midwest Plastic Products Compay .... 

Miller Fluid Power Division, Flick-Reedy Corp. ....... 

Mimosa Corporation . , 

Minerals & Chemicals Corporation. of America ‘ 

Minnesota Plasties Corp. 

Modern Plastic Machinery Corp. ... 

Modiglass Fibers, Inc. .... duns 

Molded Products, Division of Admiral Corporation 





Mono-Sol Corp. 
Monsanto Chemical Company 
Orapala CGNORES TEVIRIOR onc ccccccceccescees 59-62 
Plastics Division 239~250 
Morart Gravure Corp., Marart-Oxford Corp 
Morningstar Corporation, The 
Mosinee Paper Mills Co. 
Moslo Machinery Company 
eahicteliid Gag Ge Say Me 0.606 b 656k COOC Eee C 0008 252, 277 
Mycalex Corporation of America ,...........s0005 204, 205 


Nash, J. M., Company 
National Aniline Div., Allied Chemical & Dye 


National Distillers & Chemical Corp., | 
Industrial Chemicals Co. Div. 
National Plastics (Sales) Limited 
National Plastic Products Company, The, 
Molding Div. 
National Polymer Products, Inc. 
National Research Corporation, NRC Equipment 
Corporation Subsidiary 
National Rubber Machinery Company 
National Vulcanized Fibre Co. ........ce00eee002 D538, 539 
Naugatuck Chemical Div., United States 
Rabbee Gita. 60bb0 i060 6056 00 cdbesaescececcoes 191-200 
Negri Bossi & Co. 
Newark Die Hobbing and Casting Co. 
Nawiiaey TORII 60.04.0306 00600sdecccsciooves 945 
New England Laminates Co., Inc. ...... seccccceccece GOO 
New Hermes Engraving Machine Corp 
Niagara Machine & Tool Works 
Nickolson File Co., Danielson Manufacturing 
Co. Subsidiary 
Nine FIED ng 0'6.65.00.000 406 00-0606656000-000086 459 
Northwest Plastics, Inc. 
Norton Laboratories, Inc. 
Nutmeg Chrome Corporation 


)hio-Apex Division, Food Machinery and Chemical 


Olsenmark Corporation 
Omni Products Corporation 
Orange Products, Inc. 
Owens-Illinois .... 


Panter TS GOO iddcnscdscoccacinsdecs btcccvecpoe OM 
Paragon Molding Co. , coccccccces COR 
Parker-Kalon Div., General American Transportation | 
Corporation , soecsccccecccccceccc ] OO, BD 
Parkwood Laminates, Inc. ......... 
Peco Machinery Sales (Westminster) Limi ted , 
Peerless Roll Leaf Co., Inc. 
Penn-P lastics Corporation 
Perforating Industries, Inc. ........ceccecsscecees o-. 458 
Perry Plastics, Inc. 
Peters Chemical Manufacturing Co. .. , 
Peterson, A. W., & Sons Die Company, Inc. .......... 812B 
Phillips Chemical Company, Plastics Sales 
Division , ceececes 
Pittsburgh Coke & Chemical Co., Industrial 
Chemicals Division sceocccsccs 488-425 


Pittsburgh Plate Glass Company, 
Fiber Glass Division 


Plaskon, Barrett Division, Allied Chemical & 
Dye Corporation 

Plastex Company, The 

Plastic Molders Supply Co., Inc. , 

Plastic Molding Com. 

Plastics Horizons, Inc., Raritan Plastics Corp., 

Plastic Research Products, Co., Division of Grimes 
Manufacturing Company 

Plastic Stamping & Molding Corp. 

Plasticrafts Inc. 

Plastics Color Company 

Plastics Engineering Company 

Plas-Tube 

Plating Engineering Co. 

Plaxall, Inc. 

Plura Plastics 

Plymouth Fibres Co., Inc 

Polygon Plastic Company 

Polymer Corporation, The 

Polyplastics United Inc. 

Portage Plastics Co., Inc. 

Powers Regulator Co., The 

Port Erie Plastics, Inc. 

Powhatan Mining Company 

Precision Mold & Polishing Corporation 

PeeRae Tale Piaatlee, TRC. ooscc.00 ocsbecieccececsess 

Prex Corporation, Midland Die & Engraving Division ,,. 

Process Gear Co., Inc. 

Prodex Corporation 

Production Metal Products Co., Inc. 

Preeaet ve TGGNMNS CO, TG. occ cccccccccccccceecs 

Projectile & Engineering Co., Ltd., The 

Pulverizing Machinery Division, Metals Disintegrating 
Company, Inc. 

Pyro Plastics Corporation 


Quinn- Berry 8 EE See Pe Te Pre ee eee 


Radio Receptor Company, Inc. 
Raritan Plastics Corporation, Division of Plastic 
Horizons, Inc. 
Rayon Processing Co., of R. I. 
Recto Molded Products, Inc. 
Reed Plastics Corporation 
Reed-Prentice 
Reichhold Chemicals, Inc. 
Reifenhauser, A. 
Reliance Electric and Engineering Co. 
Reliance Pattern Works 
Resinoid Engineering Corporation 
Reynolds Chemical Products Company 
SE COUNNGT, BOO 6 0c ccccecccoscoccesocs 546 638 
ee ie i otis 6hs 040000404460000 466A 
Riverdale Color Co., Inc. 
Robbins Plastic Machinery Corp. ............00005 968, 969 
Roehlen Engraving Works, Inc. 
Rogan Brothers 
Rogers Corporation 
Rohm & Haas Company 
Rona Laboratories, Inc 
Rees, Charles, & Som Cos, Be. .ccccccccccccccccccce 984 
Rotuba Extruders, Inc., The, Division of Waljohn 
Plastics, Inc. 





Royle, John & Sons 


Rubber & Asbestos Com. 
Rubber Corporation of America 


Safety Industries Inc., Entoleter Division 
Sandee Manu facturing Company 
Sandman, Eli, Co. 
Santay Corporation 
Sapcd COMPAR, 1s ccc ccecvcccccedsocccaseonseons 
Schulman, A., Inc. 
Schwab Plastics Corporation 
Sais Cees, C.. ENG» occcandsccedsednvuws sues 
Scott Testers Inc. 
Scranton Plastic Laminating Corp. 
Sealomatic Electronics Corporation 
Seiberling Rubber Company, Plastics Division 
Semet-Solvay Petrochemical Division, Allied 

CRONE BEG COR ce ceceeccesinaderteoeséenes 
Service Plastics, Inc. 
Servospeed 
Shaw, Francis, & Co., Ltd. 
Shaw Ir sulator Company 
Sheffield Plastics Inc. 
Shell Chemical Corporation, Chemical Sales Div 
Sierra Electric Corp 
Sillcocks-Miller Company, The 
Simplomatic Mig, Ce. ...ccccccccccncrcce ceccccesses 922 
Sinclair-Collins Valve Company, The 
CO Si BORE Ce. oo since op sc kens'ce cacasiasecane 802 
Sobenite, Inc. 
South Florida Test Service 
Somthesh FARES Cilis ¢ 0:0 6:6 650 4'0:05s o08n00 se: ces 00 ctees 457 
Spencer Chemical Company 
Sperry Rand Corporation, Vickers Incorporated 

Division 
Standard Insulation Co. 
Standard Molding Corporation 
Standard Tool Company 
Stanley Chemical Company 
Sterling, Inc. 
Stokes, F. J., Corporation 
Seichos-Bramhabart Camp. 6.00 coc cccccccescssesescess 798 
Stromes Systems, Inc. 
Structurlite Plastics Corporation .......eceeeeeeeeees 536 
Sullivan Chemicals Division, Sullivan Varnish 


Sun Chemical Corporation, Electro-Technical 
Products Div. 
Sunlite Plastics, Inc. ,.......ccccscccceeeseeeeceees 788 
Superior Plastics Inc. 
Swedlow Plastics Co. 
Sylvania Electric Products Inc., 
Parts Division 
Tungsten and Chemical Division 
Synthetic Products Company 


Taylor-Emmett Controls 

Taylor Instrument Corporation 

Taylor-Stiles & Co. 

TROT, IRE. cocccccecccces ‘ 

Thermo Blectsic Co., Ime. 20. ccccgccs cvcescvececcoss 982 
Thierica Studio .., 

Thoreson-McCosh, Inc. 

Tilp, J. G., Inc. 

Transil wrap Company 

Trans-Matic Plastics Company ....... ooo 
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Triulzi, Ambrogio, Off. 
Thropp, Wm., R., & Sons Division, J. M. Lehmann 

 ! Perreerrrr rrr rr re re ee NP 1009 
Troy Blanket Mills 03 
Li ei ee ace te OTT ee 855 
Tupper Corporation 
20th Century Plastics Company 


Union Carbide Corporation 
Bakelite Company Div. 2... .cccccccccccccccecs 259-270 
Union Carbide International Co. Div 190A, 190B 
United Laminations, Inc. 


United States Gypsum Company 
U. S. Industrial Chemicals Co., Div. of National 
Distillers & Chemical Corp. 
U. &. Polymeric Chomloale, Ime. coco cesccevecscscces 553 
United States Rubber Company, 
Naugatuck Chemical Division 
Royalite Division 


Vacuum Plastics Corporation 
Valite Corporation 
Ven Dorn Ison Werks Co., The ...ccccsccdessecscssens 887 
Vickers Incorporated, Division of Sperry Rand 

ROEPe ccc cccccccccccccccccccccscesseséteee 1009-1012 
Victory Manufacturing Corp. 
Vogt Maneinctaring Camp. 2... .ccccictedeusevetseees 764 


Waldron, John, Corporation 942, 943 
Waljehn Planticn, TRG. 20.0 ccsccccsccenscessesbacpe 812A 
The Rotuba Extruders, Inc., Division 
Wallace & Tiernan, Inc. 
Harchem Division 
Lucidol Division 
Waterbury Companies, Inc. ........eececceeeesevenees 641 
Watertown Manufacturing Co., The 
Watlow Blectsic Mis. Ce. .ccccccccccccccnscesesseues 1000 
Watson-Standard Co. .....scesececes a+ +ocbnatecmmena 183 
Watson-Stillman Press Div., F arrel-Birmingham 
Rain Mills 00:0.00 06:04:004000 400 6606Reee 950, 951 
Welding Engineers, Inc. .......ccccccccceecesseseses 993 
Wellington Sears Co. ........eeeesees séccee ches 57, 493 
Westchester Plastics, Inc. 
Western Supplies Co 
West Instrument Corporation 
Whitlock, C. H., Associates 
Wiegand, Edwin L., Company 
Williams-White & Co. .....seeee00 . 
Windsor, R. H., Ltd. .. 
Witco Chemical Company 
Woloch, George, Co., Inc. 
Wood, R. D., Company .........000. ocevesas 
Wrenn Paper Co., The 


Yardley Molded Plastics, Inc. 
Yardley Plastic Company 


Zapf, Charles & Co 
Zollinger, Albert, Inc. . 
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